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MISCELLANEOUS    KNOWLEDGE. 


COMPRISING 

THE  PURE  SCIENCES  OF  MATHEMATICS,  GEOMETRY,  ARITHMETIC,  ALGEBRA,  &C. ;  —  THE  MIXED  SCIENCES  OF  MECHANICS, 
HYDROSTATICS,  PNEUMATICS,  OPTICS,  AN  D  ASTRONOMY  ; EXPERIMENTAL  PHILOSOPHY; THE  FINE  ARTS; AGRICUL- 
TURE,    AND     ITS      IMPLEMENTS;  —  MANUFACTURES,     AND     THEIR      VARIOUS      PROCESSES; COMMERCE     AND     DOMESTIC 

economy; NATURAL    HISTORY; WITH      BIOGRAPHICAL     AND      HISTORICAL     NOTICES    OF    EMINENT     MEN,     WHO    HAVE 

ADORNED   SCIENCE   BY   THEIR   INVENTIONS   AND   DISCOVERIES. 


SUiiBtraffB  toitf)  matip  JljunDrti)  iSngrabings. 


Studies  serve  for  delight,  for  ornament,  and  for  ability:  they  perfect  nature,  and  are  perfected  by  experience.  Crafty  men  contemn  studies, 
simple  men  admire  them,  and  wise  men  use  them.  Read  not  to  contradict  and  confute,  nor  to  believe  and  take  for  granted  ;  nor  to  find  talk 
and  discourse,  but  to  weigh  and  consider.  Some  books  are  to  be  read  only  in  parts;  others  to  be  read,  but  not  curiously;  and  some  few  to  be 
read  wholly,  and  with  diligence  and  attention.  Lord  Bacon 
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J_i,  or  1,  llic  eleventh  letter  of  our  alphabet ;  ft  numeral  ilcno- 
tins  SO  ;  and  with  a  clasli  over  it,  60,(100. 

LA,  in  Music,  (he  s)llaljle  liy  whiili  Guido  denotes  the  last 
sound  of  each  hcxachord  ;  if  it  begins  in  C,  it  answers  to  our  A, 
if  in  G  to  E ;  and  if  in  V  to  D. 

LABDANU.M,  or  Ladamm,  is  a  resin  obtained  from  (he  sur- 
face of  the  cystus  Creticus,  a  shrub  which  f^rows  in  Syria,  and 
the  Grecian  islands.  It  is  collected  while  moist,  by  drawing 
over  it  a  kind  of  rake,  with  thongs  fixed  to  it,  from  which  it  is 
afterwards  scraped.  When  it  is  very  good,  it  is  black,  soft,  and 
has  a  fragrant  odour  and  a  bitlcrish  taste.  Water  dissolves 
about  a  twelfth  part  of  it,  and  the  motter  taken  up  possesses 
(rummy  properties.  When  distilled  with  water,  a  small  quan- 
tity of  volatile  oil  arises.  Alcohol  may  also  be  impregnated 
with  the  taste  and  odour  of  labdanum. 

LABEL,  in  Navigation,  a  thin  brass  ruler  used  in  taking 
altitudes.  In  Law,  a  slip  of  paper  or  parchment  that  holds  the 
seal.     In  Pharmacy,  directions  for  the  use  of  medicine. 

LABIAL  LiiTTEUs,  those  pronounced  chiefly  by  means  of 
the  lips. 

LABORATORY,  in  Military  affairs,  signifies  that  place 
where  all  sorts  of  fireworks  are  prepared,  both  for  actual  ser- 
vice and  for  experiments,  viz.  (jnick  matches,  fuzes,  port-lire, 
grape  shot,  case  shot,  carcasses  and  grenades,  cartridges,  shells 
filled,  and  fuzes  fixed,  wads.  Sec.  &c. 

Laboratory,  in  Chemistry,  the  room  in  which  the  artist 
keeps  his  utensils,  and  makes  his  experiments. 

LABOURING,  implies  pitching  or  rolling  heavily  in  a  tur- 
bulent sea,  an  effect  by  \\hich  the  masts  and  hull  of  the  ship  are 
greatly  endangered  ;  because,  by  the  rolling  motion,  the  masts 
.strain  upon  their  shrouds  uitli  an  ellort  which  increases  as  the 
sine  of  their  obliquity;  and  the  continual  agitation  of  the  vessel 
often  loosens  her  joints,  and  makes  her  extremely  leaky. 

LABYRINTH,  among  the  ancients,  was  a  large  intricate 
edifice  cut  into  various  aisles  and  meanders,  running  into  eacli 
other,  so  as  to  render  it  difilcult  to  get  out  of  it.  There  is 
mention  made  of  several  of  those  edifices  among  the  ancients; 
but  the  most  celebrated  are  the  Egyptian  and  Cretan  labyrinths. 

LAC  is  a  resinous  substance,  the  production  of  an  hemip- 
terous  insect,  which  is  found  on  three  or  four  difi'erent  kinds  of 
trees  in  the  East  Indies.  The  head  and  trunk  of  the  lac  insect 
seem  to  form  one  uniform,  oval,  and  compressed  red  body, 
about  the  size  of  a  flea.  The  antenna;  are  thread-shaped,  and 
half  the  length  of  the  body.  The  tail  is  a  little  white  point, 
from  whence  proceed  two  horizontal  hairs  as  long  as  the  body. 
These  insects  pierce  the  small  branches  of  the  trees  on  which 
they  feed  ;  and  the  juice  that  exudes  from  the  wounds  is  formed 
by  them  into  a  kind  of  cells,  or  nidus  for  their  eggs.  Lac  is 
imported  into  this  country  adliering  to  the  branches  in  small 
transparent  grains,  or  insemi-lransparent  flat  cakes.  Of  these 
the  first  is  called  stick  lac,  the  second  seed  lac,  and  the  third 
shell  lac.  On  breaking  a  piece  of  stick  lac,  it  appears  to  be  com- 
posed of  regular  honeycomb-like  cells,  with  small  red  bodies 
lodged  in  them  ;  these  are  the  young  insects,  and  to  them  the 
lac  owes  its  tincture,  for  when  freed  from  them  its  colour  is  very 
faint.  Seed  lac  is  the  same  substance  grossly  pounded,  and  de- 
prived of  its  colouring  matter,  which  is  used  by  dyers  and  for 
other  purposes;  and  shell  lac  is  the  cells  liquefied,  strained,  and 
formed  into  thin  cakes. 

Lac  Sulplnn-is,  in  Medicine,  a  sulphur,  separated  by  acid 
from  its  alkaline  solution,  which  renders  it  milder.  See 
Sulphur. 

L.4CCIC  Acid,  in  Chemistry,  a  white  or  yellowish  produc- 
tion of  insects,  called  wliite  lac.  Some  of  this  substance, 
brought  fronr  Madras,  was  analyzed,  and  found  to  bear  a  con- 
siderable analogy  to  bees'  v\ax.  The  component  parts  of  this 
acid  are  carbon,  hydrogen,  and  oxygen. 

LACE,  in  Commerce,  a  uork  composed  of  many  threads  of 
gold,  silver,  or  silk,  interwoven  one  with  the  other,  and  worked 
apon  a  piiiow  with  spindles,  according  to  the  pattern  designed; 
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the  open  work  being  formed  with  pins,  which  arc  placed  and 
displaced  as  the  spindles  are  moved.  For  cleaning  gold  lace 
and  embroidery  when  tarnished,  alkaline  liijuors  arc  not  to  be 
used,  for  they  corrode  the  silk,  and  change  or  discharge  its 
colour.  Soap  also  alters  the  shade  of  certain  colours.  But 
spirit  of  wine  maybe  used  without  any  danger  of  its  injuring 
either  the  colour  or  (piality  ;  and  in  many  cases  proves  as 
ellectual  for  restoring  the  lustre  of  the  gold,  as  the  corrosive 
detergents. 

Lace  Bviic,  a  lace  made  of  fine  linen,  thread,  or  silk,  much  in 
the  same  mamier  as  that  of  gold  and  silver.  The  pattern  of  the 
lace  is  fixed  upon  a  large  round  pillow,  and  pins  being  stuck 
into  the  holes  or  openings  in  the  pattern,  the  threads  are  inter- 
woven by  means  of  a  number  of  bobbins  made  of  bone  or 
ivory,  each  of  which  contains  a  small  quantity  of  fine  thread, 
in  such  a  manner  as  to  make  the  lace  exactly  resemble  the 
pattern. 

LACERTA,  the  Lizard,  was  added  by  Hevelius  to  the  old 
constellations,  lioiiiidnries  and  Contents:  north  by  Cepheus, 
west  by  Cygnus.  south  by  Pegasus,  and  east  by  Andromeda. 
In  general  it  lies  between  Cygnus  and  Andromeda,  and  contains 
sixteen  stars,  three  of  the  fourth  magnitude,  the  remainder 
being  smaller. 

LACHRYM.ATORY,  in  antiquity,  a  vessel  wherein  were 
collected  the  tears  of  a  deceased  person's  friends,  and  pre- 
served along  with  the  ashes  and  urn.  They  were  small  glass 
or  earthen  bottles,  chiefly  in  the  form  of  phials.  At  the 
Roman  funerals,  the  friends  of  the  deceased,  or  the  pra'ficae, 
women  hired  for  that  purpose,  used  to  fill  them  with  their  tears, 
and  deposit  them  very  carefully  with  the  ashes,  in  testimony  of 
their  sorrow,  imagining  the  manes  of  the  deceased  were  thereby 
greatly  comforted.  Many  specimens  of  them  are  preserved  in 
the  cabinets  of  the  curious,  particularly  in  the  British  Museum. 

LACK  OF  RupeilS,  is  100,000  rupees;  whieli,  at  2s.  6d.  each, 
amounts  to  £r2,.50O  sterling. 

LACTATES,  combinations  of  earths  and  alkalies,  &c.  with 
the  lactic  acid. 

LACTATION,  among  medical  writers,  denotes  the  giving 
suck.  The  mother's  breast,  if  possible,  should  be  allowed  the 
child,  at  least  during  the  first  month  ;  for  the  child  is  thus 
peculiarly  benefited  by  what  it  sucks,  and  the  mother  is  pre- 
served from  more  real  inconveniences  than  the  falsely  delicate 
imagine  they  would  suffer  by  compliance  herewith  ;  but  if,  by 
reason  of  an  infirm  constitution,  or  other  causes,  the  mothej- 
cannot  suckle  her  child,  let  dry-nursing,  under  tlie  mother's 
eye,  be  pursued. — When  women  lose  their  appetite  by  givingr 
suck,  both  the  children  and  themselves  are  thereby  injured  : 
wet  nurses  are  to  be  preferred,  who,  during  the  time  they  give 
the  breast,  have  rather  an  increased  appetite,  and  digest  more 
quickly  ;  the  former  are  apt  to  waste  away,  and  sometimes  die 
consumptive.  In  short,  those  nurse;  with  whom  lactation  may 
for  a  while  agree,  should  wean  the  child  as  soon  as  their  appe- 
tite lessens,  their  strength  seems  to  fail,  or  a  tendency  to 
hysteric  symptoms  is  manifest. 

When  the  new-born  child  is  to  be  brought  up  by  the  mother's 
breast,  apply  it  thereto  in  ten  or  twelve  hours  after  delivery  ; 
thus  the  milk  is  sooner  and  more  easily  supplied,  and  there  is 
less  1  azard  of  a  fever  than  when  the  child  is  not  put  to  it  before 
the  n  ilk  begins  to  flow  of  itself.  If  the  mother  does  not  suckle 
her  child,  her  breasts  should  be  kept  so  warm  with  flannel,  or 
with  a  hare-skin,  that  a  constant  perspiration  may  be  sup- 
port(  d  ;  thus  there  rarely  will  arise  much  inconvenience  from 
the  milk.  The  child,  notwithstanding  all  our  care  in  dry 
nursing,  sometimes  pines  if  a  breast  is  not  allowed.  In  this 
case  a  wet  nurse  should  be  provided  ;  if  possible,  one  that  has 
not  been  long  delivered  of  a  child.  She  should  be  young,  of  a 
healthy  habit,  and  an  active  disposition,  a  mild  temper,  and 
with  breasts  well  filled  with  milk.  If  the  milk  is  good,  it  is 
.sweetish  to  the  taste,  and  totally  free  from  saltness  ;  to  the 
e\e  it  appears  thin,  and  of  a  bluish  cast. 
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LACTIC  Acid.  By  evaporating  sour  whey  to  one-eighth, 
filtering,  precipitating  with  lime-water,  and  separating  the  lime 
by  oxalic  acid,  Scheele  obtained  an  aqueous  solution  of  what 
he  supposed  to  be  a  peculiar  acid,  and  called  it  lactic  acid. 
Bouillon  Lagrange  has  since  examined  it  more  narrowly,  and 
concluded  it  to  consist  of  acetic  acid,  muriate  of  potash,  a 
small  partion  of  iron,  and  animal  matter. 

LACTIFEROUS,  an  appellation  given  to  plants  abounding 
with  a  milky  juice,  as  the  sowthistle  and  the  like.  The  name 
of  lactiferous,  or  lactescent,  is  given  to  all  those  plants  which 
abound  with  a  thick  coloured  juice,  without  regarding  whether 
it  is  white  or  not.  Most  lactiferous  plants  are  poisonous, 
except  those  with  compound  flowers,  which  are  generally  of  an 
innocent  quality.  Of  the  poisonous  lactescent  plants  the  most 
remarkable  are  sumach,  agaric,  maple,  burning  thorny  plant, 
cassada,  celandine,  spurge,  prickly  poppy;  and  the  plants 
of  the  natural  order  contortae,  as  swallow-wort,  apocynum, 
cynanchum,  and  cerbera.  The  bell-shaped  flowers  are  partly 
noxious,  as  cardinal  ilower ;  paitly  innocent,  as  campanula. 
Among  the  lactescent  plants  with  compound  flowers,  that  are 
innocent  in  their  quality,  may  be  mentioned  dandelion,  picris, 
liyoseris,  wild  lettuce,  gum  succory,  hawkweed,  bastard  Iia«  k- 
weed,  hypochoeris,  goat's-beard,  and  most  species  of  lettuce  ; 
we  say  most  species,  because  the  prickly  species  of  that  genus 
are  said  to  be  of  a  very  virulent  and  poisonous  nature  ;  though 
l\Ir.  Lightfoot  denies  this,  and  aflirms,  that  they  are  safe  and 
gentle  opiates,  and  that  a  syrup  made  from  the  leaves  and 
stalks  is  much  preferable  to  the  common  diacodium. 

LACTOMETER,  the  name  of  an  instrument  used  for  the 
purpose  of  ascertaining  the  different  qualities  of  milk,  from  its 
specific  gravity  compared  with  water,  and  its  degrees  of  tem- 
perature under  various  circumstances.  It  was  invented  by 
M.  Dicas,  mathematical  instrument  maker,  of  Liverpool,  but  is 
yet  in  its  infancy. 

LACTUCA,  Lettuce,  a  genus  of  the  syngenesia  polyganiia 
sequalis  class  and  order  of  plants.  Natural  order  of  compo- 
sitae  semillosculosae.  CIclioraceas  .Tussieu.  There  are  eleven 
species;  of  L.  saliva,  or  common  garden  lettuce,  there  are 
fifteen  varieties. 

LACUN.'VR,  in  Architecture,  an  arched  roof  or  ceiling,  more 
especially  the  planking  or  flooring  above  porticos  or  piazzas. 

LADDER,  a  well-known  con*  eniencc,  of  which  there  area 
great  number.  In  a  ship,  ladders  serve  as  stairs  whereby  to 
ascend  or  descend  from  one  deck  to  another  ;  and  are  dis- 
tinguished by  epithets,  according  to  the  several  hatchway.s  or 
other  parts  of  a  ship  wherein  they  are  situated. 

Scaling  Laddeus,  in  the  Military  art,  are  used  in  scaling 
when  a  place  is  to  be  taken  by  surprise.  They  are  made 
several  ways:  in  England,  they  are  made  of  flat  staves,  so 
that  they  may  move  about  their  pins,  and  shut  like  a  parallel 
ruler,  for  conveniently  carr)ing  them  :  the  French  make  them 
of  several  pieces,  so  as  lo  be  joined  together,  and  to  be  made 
of  any  necessary  length;  sometimes  they  are  made  of  single 
ropes,  knotted  at  projier  distances,  with  iron  hooks  at  each 
end,  one  to  fasten  tliem  up  the  wall  above,  and  the  other  in  the 
ground  ;  and  sometimes  they  are  made  with  two  ropes,  and 
staves  between  them,  to  keep  the  ropes  at  a  proper  distance, 
and  to  tread  upon.  When  they  are  used  in  the  action  of 
scaling  walls,  they  ought  to  be  rather  too  long  than  too  short, 
and  to  be  given  in  charge  only  to  the  stoutest  of  the  detach- 
ment. 

Thompsun's  Mechanical  Ladder. — This  ladder  is  a  very  inge- 
nious contrivance.  Invented  by  a  gentleman  of  the  name  of 
Thompson,  and  called  by  him  the  mechanical  ladder.  A  A  In 
the  accompanying  sketch,  denote  parallel  ropes  stretched  and 
placed  for  the  purpose  of  steadily  conducting  a  seat  or  carriage  C, 
in  which  a  man  may  sit,  and  descend  from  the  upper  to  the  lower 
points  of  A  A ;  these  lines  may  be  placed  cither  in  a  perpendicu- 
lar or  inclined  position  ;  but  an  inclined  position,  forming  an 
angle  of  about  twenty  degrees  with  the  perpendicular,  will  in 
general  be  found  most  eligible.  The  carriage  C  may  be  con- 
nected by  ropes,  by  rings,  loops,  or  any  kind  of  bearing  parts 
which  will  confine  it  to  a  regular  ascent  and  descent.  It  is 
connected  with  the  counterpoise  or  place  of  reaction,  E,  by  a 
rope  passing  over  the  pulhy  I).  B  IJ  represents  a  ladder  for 
tlie  workmen  to  ascend. 


The  manncrof  working  this  machine 
is  as  follows  :  the  workman  ascends  by 
B  B,  and  places  himself  in  the  carri- 
age C.  In  which  his  weight  (by  prefer, 
ence)  forms  nearly  an  equilibrium  with 
the  weight  E,  which  may,  for  example, 
be  imagined  a  basket  of  coals.  Either 
by  taking  hold  of  the  leading  ropes,  or 
of  a  rope  passing  downwards  for  that 
purpose,  he  causes  the  carriage  to  de- 
scend briskly,  which  at  the  same  time 
brings  up  E.  He  then  quits  the  carri- 
age, and  at  that  time,  E  (which  we  may 
suppose  to  have  been  emptied  by  ano- 
ther assistant  by  reversing  it  (or  other- 
wise) being  somewhat  heavier  than  C, 
descends  again,  and  raises  C  to  its  first 
situation,  and  by  the  time  E  is  again 
filled,  the  workman  is  ready  at  the  top 
of  the  ladder,  where  he  enters  the  car- 
riage, and  raises  a  second  load  ;  and 
in  this  way  the  work  maybe  continued 
at  pleasure.  It  is  evident  that  this 
work  may  be  performed  by  two  or  more 
workmen  ascending  and  descending  in 
succession  by  means  of  the  same  lad- 
rssi-  "  der;  or,  if  more  convenient,  by  more 
ladders  than  one,  and  in  case  it  should  be  desired  to  lift  the 
body  E  through  a  greater  space  than  is  to  be  ascended  by  the 
workmen  upon  B  B,  the  purpose  may  be  cfiected  by  fixing  D 
higher,  and  causing  two  carriages  to  descend  In  succession 
along  the  ropes  A  A,  though  this  plan  is  not  particularly  to  be 
recommended. 

The  rope  D  E  may  also  be  wound  on  a  barrel,  and  the  rope 
D  C  on  another,  or  similar  barrel,  both  on  the  same  axis.  The 
parts  of  the  machine  A  A,  may  instead  of  ropes  be  wooden  or 
metallic  sliders. 

This  machinery,  the  inventor  observes,  is  applicable  to  draw- 
ing,  driving,  forcing,  impressing,  or  moving  bodies  of  every  de- 
scription, and  that  in  such  applications  of  it,  noother  variations 
in  the  construction,  connexion,  or  method  of  working  it,  will 
lie  needful,  than  such  as  any  person  possessing  an  ordinary 
acquaintance  with  mechanical  operations,  may  execute  with 
facility. 

The  vulgar  objection  to  the  plan  is  ascending  the  ladder,  yet 
this  is  its  chief  recommendation,  for  it  is  the  easiest  method  of 
raising  a  weight.  The  truth  of  this  assertion  will  be  ascertained 
from  the  following  statement. 

If  it  be  required  to  raise  a  sack  cf  corn,  a  basket  of  coals, 
or  any  other  equal  weight,  to  the  height  of  forty  feet,  (more  or 
less)  no  method  can  be  so  easy  to  the  person  who  is  to  raise 
the  weight,  as  to  ascend  stairs  or  a  ladder  unencumbered,  and 
to  raise  the  sack,  &c.  by  his  ow  n  weight.  By  no  other  exertion 
of  his  own,  nor  by  the  assistance  of  any  mechanical  powers, 
can  he  perform  the  same  operation  in  the  same  time.  It  must 
consequently  be  the  easiest  mode  of  raising  a  weight,  or  it 
could  not  be  done  in  the  shortest  time.  If  it  is  easier  in  one 
operation,  it  must  be  equally  so  in  any  number  of  operations. 
If  it  is  easier  for  one  man^  it  must  be  equally  so  where  any  num- 
ber of  men  can  be  employed  to  work  together  in  raising  heavy 
weights,  and  where  this  principle  can  be  introduced.  If  it  is 
easier,  it  must  be  cheaper.  The  labour  consists  in  ascending 
the  ladder,  and  in  this  exertion  the  man's  muscular  powers  are 
all  in  action  at  the  same  time  ;  not  partially  used,  as  in  most 
other  modes  of  raising  weights.  His  strength  may  be  combined 
with  his  gravity  in  his  descent,  and  if  opposed  by  the  least 
possible  friction,  he  cannot  work  with  greater  advantage. 

Desaguliers  states  the  maximum  of  a  man'spower  as  under: 
One  man  500  pounds,  12  feet,  1  minute.  The  weight  raised 
was  water  in  a  bucket.  The  man,  who  was  very  powerful,  as- 
cended stairs  with  a  weight  about  his  own  person,  which,  toge- 
ther with  his  own,  was  eijual  to  the  water,  and  placed  himself 
on  or  in  an  empty  bucket,  which  was  suspended  by  a  rope  pass- 
ing over  a  pulley,  and  fastened  to  the  bucket  containing  the 
water  below,  and  raised  It  in  the  time.  The  man  was  so  ex- 
hausted, that  he  could  not  repeat  the  operation. 
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The  following  experiment  has  often  been  exhibited  by  means 
of  the  present  invention.  One  man,  15()(>  pounds,  12  feet,  1 
minute.  And  this  difference  arises  from  the  man's  strenijth 
being  combined  with  his  gravity,  and  the  facilities  w  hich  the 
two  parallel  ropes  afford  him,  to  gain  velocity  by  a  slight  exer- 
tion of  his  arms  to  arrest  his  descent,  and  quickly  to  re-ascend 
the  ladder.  If  a  man  weighs  It  stone,  or  I'M  pounds,  and 
ascends  the  ladder  eight  times  in  a  minute  (which  almost  any 
active  man  may  do)  it  is  clear  that  he  can  raise  eight  times  bis 
own  weight,  or  1508  pounds. 

The  steps  of  the  ladder  being  one  foot  apart  (that  stride 
being  found  most  agreeable  to  the  labourers)  if  a  man  ascends 
as  slowly  as  possible,  that  is,  at  the  rate  of  one  foot  in  each 
second,  he  will  ascend  five  times  in  a  minute  to  the  height  of 
twelve  feet;  and  if  he  weighs  twelve  stone,  or  108  pounds  (the 
average  weight  of  a  labouring  man)  he  will  raise  his  weight 
five  times,  or  840  pounds  in  that  time.  He  will  probably  con- 
sume ten  seconds  in  ascending,  and  one  or  two  seconds  in  de- 
scending and  raising  the  weight.  He  cannot  work  slower. 
Applying  this  rate  of  work,  the  result  of  one  man's  power  for 
one  hour  in  raising  the  under-mentioned  articles  will  be. 

Coals 10  chaldrons  20  feet. 

Malt,  Barley,  Oats,  &c 90  quarters     20  feet. 

Bricks,  6000  quarters     20  feet. 

Water 3000  gallons      20  feet. 

When  the  distance  is  doubled,  the  weight  raised  during  the 
same  lime,  will  be  one  half. — The  following  weights  have 
already  been  mised : 

Men.           Feel.  Hours.   Min. 

Coals*  240  chaldrons 2  OJ  to  21  17         7 

Brickst  22,000 2  40 7       30 

Ditto,  0000 2  40 1         0 

Ditto,  1500    2  40   ....  0       12 

There  are  four  men  employed  to  raise  a  basket  of  coals  on 
the  river  Thames,  and  six  on  many  parts  of  the  coast.  It  has 
hitherto  (in  1810)  been  found  impossible  to  establish,  or  even 
try  this  plan  on  board  of  any  collier  in  the  river  Thames  ;  but 
it  has  been  used  at  Brighton,  where  one  of  Lathmar's  ships  was 
discharged  by  it,  with  four  men  short  of  tlje  usual  complement, 
and  in  rather  less  than  the  usual  time;  only  four  men  being 
employed  to  work  in  the  hold,  they  could  not  fill  the  basket 
faster,  or  the  vessel  would  have  been  discharged  in  half  the 
usual  time.  The  two  men  who  worked  the  machine,  waited 
nearly  half  of  the  time  for  a  supply,  and  could  have  raised  20 
chaldrons  per  hour  instead  of  12,  the  quantity  with  which  they 
were  supplied. 

This  plan  has  for  a  considerable  time  been  established  at  the 
East  India  Docks,  where  all  the  Indiamen  are  discharged  by  it. 
The  first  ship  on  board  of  which  it  was  tried,  was  the  Fort 
William,  laden  with  bales  of  cotton,  weighing  about  two 
Iiundred  and  three-quarters  each.  The  bales  were  raised  by 
two  men  only.  The  Porcher  was  delivered  at  the  same  time 
by  the  old  plan,  and  contained  a  similar  cargo  ;  each  bale  was 
raised  by  six  men.  From  the  Fort  William  .5532  bales  were 
delivered  in  17  days  ;  from  the  Porcher,  5022  in  20  days ;  leav- 
ing an  advantage  of  four  men,  three  days,  and  a  surplus  of  510 
bales  in  favour  of  the  Fort  William.  The  men  who  raised  the 
bales  on  board  the  Fort  William  stood  still  nearly  half  the  time, 
as  the  weigher  coidd  not  pass  the  bales  quicker  through  the 
scales.  The  men  who  raised  the  bales  from  the  Porcher  were 
fully  employed,  and  exerted  thcniSL-lves  to  the  utmost,  with  the 
hope  of  preventing  the  esfablislmient  of  the  new  plan. 

The  inventor  of  this  machine  took  out  a  patent  for  it,  the 
specification  of  which  is  dated  March  20, 1809.  He  offered  the 
use  of  his  invention  to  the  City  of  London,  without  the  reser- 
vation of  any  remuneration  to  himself,  stipulating  only  that  a 
part  of  the  saving  arising  from  it  might  be  devoted  to  a  fund 
for  bettering  the  present  and  future  condition  of  the  men,  to 
whose  labours  it  was  chiefly  applicable  ;  so  as  eventually  to 
establish  some  asylum  or  provision  for  them  and  their  families, 
when  age  or  accident  might  have  disabled  them  from  working. 

•  The  coals  in  baskets  similar  to  those  used  on  tne  river  Thames, 
■t  The  bricks,  two  hods,  or  about  34  at  a  time. 


The  advantages  derivable  from  the  machine,  were  connrme<l 
before  Sir  Charles  Flower,  the  Lord  Mayor  in  1809,  liy  the 
affidavits  of  two  men  who  used  it :  by  which  it  appeared  that 
they  had  actually  been  able  to  perlonu  with  it  more  work  than 
had  over  been  done  l)y  any  four  men  in  tliu  same  time.  The 
inventor,  in  his  nieriiorial  to  the  Lord  Mayor  and  Court  of 
Aldermen,  observes.  "  that  any  man  may  work  by  his  plan,  no 
drilling  being  required  :  and  as  it  is  m(r(l\  an  improvement  of 
the  old  principle,  it  should  not  be  regarded  as  the  substi- 
tution of  any  other  power  for  that  of  man,  as  steam,  horse- 
power, &,c." 

The  foregoing  statements  wc  have  extracted  from  a  very 
useful  work  in  tuo  volumes,  called  "  The  Mechanic,  or  Com- 
pendium of  Practical  Inventions,"  in  which  a  description  of  a 
great  number  of  very  useful  inventions  may  be  found. 

LADEN,  the  state  of  a  ship  when  she  is  charged  with  a 
weight  or  quantity  of  materials  equal  to  hrr  tonnage  or  buiden. 
If  the  goods,  with  which  she  is  laden,  be  extremely  heavy,  her 
burden  is  determined  by  the  weight  thereof;  but  if  light,  she 
carries  as  much  as  she  can  stow,  for  the  purposes  of  navigation. 
As  a  ton  measure  is  generally  estimated  at  2()0(Jlbs  in  weight,  a 
vessel  of  200  tons  ought  accordingly  to  carry  a  weight  equal  to 
400,000  pounds  ;  therefore,  when  the  matter  of  which  the  carsro 
is  composed  is  specifically  heavier  than  the  water  in  which  she 
floats, — or,  in  other  words,  when  the  cargo  is  so  heavy  that  she 
cannot  float  high  enough  with  so  great  a  quantity  of  it  as  her 
hold  will  contain,— a  diminution  thereof  becomes  absolutely 
necessary. 

LADY.  This  title  is  derived  from  two  Saxon  words,  whicli 
words  have  in  time  been  contracted  into  the  present  appella- 
tion. It  properly  belongs  only  to  the  daughters  of  earls,  and 
all  of  higher  rank;  but  custom  has  made  it  a  word  of  com- 
plaisance for  the  wives  of  knights,  and  of  all  eminent  women. 

L.ETIA,  a  genus  of  plants  belonging  to  the  polyandria  class, 
and  in  the  natural  method  ranking  with  those  of  which  the 
order  is  doubtful. 

LAGURUS,  a  genus  of  plants  belonging  to  the  triandria 
class,  and  in  the  natural  method  ranking  under  the  fourth  order, 
gramina. 

LAITY,  the  people,  as  distinguished  from  the  clergy  ;  see 
Clergy.  The  lay  part  of  his  majesty's  subjects  is  divided 
into  three  distinct  states;  the  civil,  the  military,  and  the 
maritime.     Sec  Civil,  Military,  and  Maritime. 

LAKE,  a  collection  of  waters  which  usually  receives  and  dis- 
charges rivers.  Of  lakes,  which  both  receive  and  emit  rivers, 
we  reckon  three  kinds,  as  the  quantity  they  emit  is  greater,  equal, 
or  less  than  they  receive.  If  it  be  greater,  it  is  plain  that  they 
must  be  supplied  by  springs  at  the  bottom  ;  if  less,  the  surplus 
of  the  water  is  probably  spent  in  exhalation  ;  and  if  it  be 
equal,  their  springs  just  supply  what  is  evaporated  by  the  sun. 
Lakes  are  also  divided  into  those  of  fresh  viater,  and  those  of 
salt.  Large  lakes  answer  the  most  valuable  purposes  in  the 
northern  regions. 

LALANDE,  Joseph  Jerome  Le  Francais,  a  celebrated 
French  astronomer,  was  born  at  Bourg,  in  the  department  of 
Jv'Ain,  in  July,  1732.  He  was  first  intended  for  the  bar,  but  his 
ijenius  having  been  very  early  directed  to  astronomical  sub- 
jects, his  first  intention  was  given  up  ;  and  he  followed  his 
astronomical  pursuits  under  the  celebrated  Lemonier,  with  the 
greatest  success.  Lalande  was  also  an  associate  of  the  princi- 
pal  learned  societies  in  Europe,  and  was  for  many  years  the 
centre  of  communication  amongst  the  most  celebrated  of  their 
members.  After  a  long  and  useful  life  in  the  pursuit  of  sci. 
ence,  he  died  on  the  fourth  of  April,  1807,  being  then  in  the 
75th  year  of  his  age. 

LAM.\,  the  sovereign  pontiff,  or  rather  god,  of  the  Asiatic 
Tartars. 

LAMB,  The  Barometz,  or  Tartarian. — Whoever  has  per- 
used the  accounts  of  early  travellers,  must  recollect  the  stories 
that  have  been  copied  into  our  ancient  herbals,  of  Tartarian 
sheep  growing  upon  stems  in  the  earth,  and  thence  devouring 
all  the  vegetables  that  came  within  their  reach. 

A  tale  of  this  kind  could  not  fail  to  attract  the  attention  of 
the  immortal  father  of  modern  botany,  who  took  considerable 
pains  to  investigate  it,  and  ascertaineil  that,  in  the  eastern  part 
of  Chinese  Tartary,  there  is  a  species  of  fern  furnished  with 
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tliick  tubers,  wliicli  being;  surrounded  on  all  sides  with  yellow 
wool,  and  thin  chaffy  scales,  are  often  raised  so  hi^h  above  the 
piound,  that  the  roots  beneath  bear  some  resemblance  to  legs 
fixed  in  the  soil. 
The  genus  of 
this  fern  has  not 
yet  been  ascer- 
tained, but  it  is 
known  that  the 
roots  spread 
round  to  a  con- 
siderable ex- 
tent, and  per- 
haps prevent 
all  other  plants 
growing  ncarit : 
it  is  not  at  all 

surprising  that  the  imagination  of  the  superstitious  and  ig- 
norant should  transform  this  curious  vegetable  into  a  voracious 
sheep.  A  specimen  of  such  botanical  curiosity  could  not  pass 
unnoticed  by  the  observant  but  romantic  Darwin;  and  accord- 
ingly we  find  him  speaking  of  it  in  the  following  terms- 

E'en  roond  the  pole  the  flames  of  love  inspire. 
And  icy  bosoms  feel  Ibe  secret  fire  ! 
Cradled  in  snow,  and  fanned  by  arctic  air, 
Thine,  gentle  Barumel:!  thy  golden  hair; 
Rooted  in  earth  each  cloven  foot  descends, 
And  round  and  round  her  ilexile  neck  she  bends  j 
Crops  the  gray  coral  moss,  and  hoary  thyme, 
Or  laps  with  rosy  tongue  the  melting  rime, 
Ejes  with  mate  tenderness  her  distant  dam. 
Or  seems  to  bleat,  a  vegetable  lamb, 

LAMBERT,  John  Henry,  an  eminent  mathematician  and 
astronomer,  was  born  at  Muhlhansen  in  Sundgaw,  belongins 
to  Switzerland,  Aug. 29,  1728.  His  parents  being  poor,  he  had 
great  difficulties  to  contend  with  in  the  pursuit  of  his  studies, 
which  he  nevertheless  prosecuted  with  unbounded  success. 
Most  of  his  mathematical  pieces  were  published  in  a  collected 
form  by  himself,  in  three  volumes,  in  which  almost  every  branch 
of  mathematical  science  has  been  eniiched  with  his  improve- 
ments and  additions.  Lambert  died  in  1777,  in  the  60th  year 
of  !iis  age. 

LAMINjE,  in  Physics,  are  extremely  thin  plates,  of  which 
solid  bodies  are  supposed  to  be  made  up.  These  are  indeed 
rather  ideal  than  real  ;  but  such  a  conformation  is  frequently 
supposed,  for  the  sake  of  simplifying  the  solution  in  a  great 
\ariety  of  physical  problems. 

LAMMAS  Day,  the  first  of  August,  so  called,  as  some  will 
have  it,  because  lambs  grow  out  of  season,  as  being  too  big. 
Others  derive  it  from  a  Saxon  word,  signifying  "  loaf-mass," 
because  on  that  day  our  forefathers  made  an  offering  of  bread 
made  with  new  wheat.  On  this  day,  the  tenants  who  formerly 
held  lands  of  the  cathedral  church  in  York,  were  bound  by  their 
tenure  to  bring  a  lamb  alive  into  the  church  at  high  mass. 

LAMP,  a  vessel  containing  oil,  with  a  lighted  wick.  From 
experiments  made  in  order  to  ascertain  the  expense  of 
burning  chamber  oil  in  lamps,  it  appears,  that  a  taper  lamp, 
with  eight  threads  of  cotton  in  the  wick,  consumes  in  one 
hour  T^  oz.  of  spermaceti  oil  at  2s.  Gd.  per  gallon  ;  so  that  the 
expense  of  burning  12  hours  is  4'57  farthings.  This  lamp  gives 
as  good  a  light  as  the  candles  of  eight  and  ten  in  the  pound  ; 
it  seldom  wants  snufiing,  and  casts  a  strong  and  steady  light. 
A  taper,  chamber,  or  watch  lamp,  with  four  ordinary  threads 
of  cotton  in  the  wick,  consumes  0M664oz.  of  spermaceti  oil  in 
one  hour  ;  the  oil,  at  2s.  Gd.  per  gallon,  makes  the  expense  ol 
burning  12  hours  only  2-34  farthings.  Of  lamps  there  are 
many  constructions;  a  few  of  the  most  remarkable,  yet  useful, 
are  : — 

Argand's  Lam?.  This  is  a  very  ingenious  contrivance,  and 
the  greatest  improvement  in  lamps  that  has  yet  been  made. 
It  is  the  invention  of  a  citizen  of  Geneva  ;  and  the  principle  on 
which  the  superiority  of  the  lamp  depends,  is  the  admission  of 
a  larger  quantity  of  air  to  the  flame  than  can  be  done  in  the 
conmion  way.  This  is  accomplished  by  making  the  wick  of  a 
circular  form,  by  which  means  a  current  of  air  rushes  through 
the  cjlindcr  on  which  it  is  placed  with  great  force  ;  and,  along 


with  that  which  has  access  to  the  outside,  exciting  the  (lame  to 
such  a  degree  that  the  smoke  is  entirely  consumed.  Thus 
both  the  light  and  heat  are  i  rodigiously  increased,  at  the  same 
time  that  there  is  considerable  saviug  in  the  expense  of  oil,  the 
combustion  being  exceedingly  augmented  by  the  quantity  of 
air  admitted  to  the  flame;  and  that  «hat  in  common  lamps  is 
dissipated  in  smoke,  is  here  converted  into  a  brilliant  flame. 

This  lamp  is  now  very  much  in  use,  and  is  applied  not  only 
to  the  ordinary  purposes  of  illumination,  but  also  to  that  of  a 
lamp  furnace  for  chemical  operations,  in  which  it  is  found  to 
exceed  every  other  contrivance  yet  invented.  It  consists  of 
two  parts,  viz.  a  reservoir  for  the  oil,  and  the  lamp  itself.  The 
reservoir  is  usually  in  the  form  of  a  vase,  and  has  the  lamp 
proceeding  from  its  side.  The  latter  consists  of  an  upright 
metallic  tube,  about  one  inch  and  six-tenths  in  diameter,  three 
inches  iu  length,  and  open  at  both  ends.  AVilhin  this  is 
another  tube  about  an  inch  in  diameter,  and  nearly  of  an  equal 
length  ;  the  space  betwixt  the  tuo  being  left  clear  for  the  pas- 
sage of  the  air.  The  internal  tube  is  closed  at  the  bottom,  and 
contains  another  similar  tube  about  half  an  inch  in  diameter, 
which  is  soldered  to  the  bottom  of  the  second.  It  is  perforated 
throughout,  so  as  to  admit  a  current  of  air  to  pass  through  it ; 
and  the  oil  is  contained  in  the  space  betwixt  the  tube  and  that 
which  surrounds  it.  A  particular  kind  of  cotton  cloth  is  used 
for  the  wick,  the  longitudinal  threads  of  whicli  are  much  thicker 
than  the  others,  and  which  nearly  fill  the  space  into  which  the 
oil  (lows  ;  and  the  mechanism  of  the  lamp  is  such,  that  the 
wick  may  be  raised  or  depressed  at  pleasure.  When  tlic  lamp 
is  lighted,  the  flame  is  in  the  form  of  a  hollow  cylinder;  and 
by  reason  of  the  strong  influx  of  air  through  the  heated  metallic, 
tube,  becomes  extremely  bright,  the  smoke  being  entirely 
consumed,  for  the  reason  already  mentioned.  The  heat  and 
light  are  still  farther  increased,  by  putting  over  the  whole  a 
glass  cylinder  nearly  of  the  size  of  the  exterior  tube.  By 
diminishing  the  centra!  aperture,  the  heat  and  light  are  propor- 
tionably  diminished,  and  the  lamp  begins  to  smoke.  The 
access  of  air,  both  to  the  external  and  internal  surfaces  of  the 
flame,  is  indeed  so  very  necessary,  that  a  sensible  difference  is 
perceived  when  the  hand  is  held  even  at  the  distance  of  an 
inch  below  the  lower  aperture  of  the  cylinder  ;  and  there  is 
also  a  certain  length  of  nick  at  which  the  efiect  of  the  lamp  is 
strongest.  If  the  wick  be  very  short,  the  flame,  though  white 
and  brilliant,  emits  a  disagreeable  and  pale  kind  of  light  ;  and 
if  very  long,  the  upper  part  becomes  brown,  and  smoke  is 
emitted. 

The  Ball  Cock,  or  Self-reijuluting  Lamp.  The  principle  of 
this  lamp  is  that  of  the  ball-cock.  The  niEuner  in  which  it 
operates  will  be  immediately  understood  from  a  slight  consi- 
deration of  the  annexed  figure  of  it,  in«hicli  the  several  parts 
are  represented  in  the  situations  which  they  respectively 
assume  when  the  reservoir  is  empty.  Those  parts  only  are 
noticed  which  are  necessary  to  explain  the  manner  in  which 
the  lamp  regulates  itself. 

A  is  a  valve  at  the  bottom  of  the  reservoir,  to  which  is 
attached  an  upright  stem  G,  moveable  vertically  through  holes 
in  the  projecting  pieces  of  metal  mm.  To  this  is  attached  the 
ball,  an  air-tight  vessel  of  a  globular  form,  and  so  light  as  to 
float  in  oil.  (a  piece  of  varnished  cork 
might  be  substituted.)  A  bent  wire, 
moveable  about  as  a  centre,  has  one 
of  its  ends  soldered  to  the  ball,  and 
the  other  is  in  contact  with  the 
valve  A.  E  is  the  burner,  with  its 
socket,  wick,  &c.  A  lid  covers  the 
chamber  enclosing  the  ball  float,  and 
which  may  be  removed  when  neces- 
sary for  the  purpose  of  cleaning  the 
inside.  While  the  parts  of  the  lamp 
are  in  the  situation  just  described, 
let  oil  be  poured  into  the  reservoir. 
It  is  manifest,  that  it  will  flow 
through  the  aperture  at  the  bottom 
into  the  chamber  containing  the  hollow  ball,  which  will  in 
consequence  float,  and  be  caused  to  ascend.  Hence  the  oppo- 
site extremity  of  the  bent  wire  will  descend,  and  the  valve  A 
will  follow  it  by  its  own  gravity,  closing  the  aperture,  and  pre- 
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venting  the  fiiitlicr  cfTlnx  of  oil.  As,  lioncvcr,  the  oil  is  pra- 
duall)'  cuiismncd  in  tlie  burner,  it  is  ninnil'csl  that  th<!  hnll  will 
descend,  and  conseciucnily  elt-vale  tin;  opposite  extremity  of 
the  wire,  together  with  the  valve  A,  llius  producing  a  fresh 
efflux  of  oil,  until  the  whole  is  consumed.  This  lump  more- 
over keeps  the  surface  of  the  oil  in  the  burner  always  very 
nearly  at  the  same  distance  from  the  (l.iinc  ;  it  projects  no 
shadow  from  itself,  and  may  be  supplied  with  oil  while  burning. 

Hijdro-I'iicumatic  L\m'.  The  discovery  of  M.  Dobereiner 
of  the  remarkable  action  of  spungy  platinum  upon  hydrogen 
gas,  has  led  to  the  construction  of  an  elegant  lamp  for 
producing  instantaneous  light.  Tiiis  lamp  was,  we  believe, 
first  made  for  sale  by  Mr.  Uarden,  of  London ;  but  it  has  since 
been  improved  form  by  Mr.  Adie,  optician,  in  Edinburgh. — [See 
Plate,  Malt-kilns  and  Lamps.] 

The  form  given  to  the  lamp  by  Mr.  Garden,  is  shewn  in  the 
plate,  fig.  3,  where  A  B  is  a  glass  globe,  fitting  tightly  by  a 
ground  shoulder  into  the  neck  HiH.ofanothcr  globe  or  vessel  (!  D. 
The  globe  A  B  terminates  downwards  in  a  hollow  neck,  mnop, 
in  the  lower  end  of  which  is  placed  a  small  cylinder  of  zinc  o  ji. 
Into  the  neck  of  the  vessel  C  D  is  fitted  a  brass  piece  a  b  c, 
through  which  the  gas  contained  in  C  D  can  escape  at  the 
point  c,  by  turning  a  cock  d.  An  arm  e/ slides  through  h, 
and  carries  in  a  brass  box  P  a  piece  of  spungy  platinum,  which 
can  be  brought  nearer  to  r,  or  removed  from  it,  by  sliding  the 
arm  e/"  through /(.  If  we  now  pour  diluted  sulphuric  acid  into 
the  vessel  A  B  by  the  mouth  at  S,  it  will  descend  through  the 
neck  in  n,  compressing  the  air  in  C  D,  if  the  cock  d  is  shut.  Tlie 
diluted  acid  will  now  act  upon  the  ring  of  platinum,  op,  and 
produce  hydrogen  gas,  which,  after  the  common  air  in  C  D  is 
let  off,  will  gradually  fdl  the  vessel  C  D.  Wlien  the  gas  is 
thus  collected  in  the  vessel  C  D,  a  stream  of  it  may  at  any  time 
be  discharged  through  the  aperture  C,  and  thrown  upon  the 
spungy  platinum  P,  when  it  will  produce  such  an  intense 
heat  as  to  make  the  platinum  red-hot,  and  thus  afford  an 
instantaneous  light.  In  Mr.  Garden's  lamp,  the  ring  of  zinc  op, 
floats  upon  a  piece  of  cork,  so  that  when  the  vessel  C  D  is 
fdled  with  gas,  the  diluted  acid  docs  not  touch  the  zinc,  and 
consequently  no  more  hydrogen  gas  is  produced  ;  but  the 
moment  any  of  the  gas  is  let  off  at  c,  the  pressure  of  the  head 
of  fluid  in  A  B  overcomes  the  elasticity  of  the  remaining  gas  in 
C  D,  and  the  diluted  acid  is  forced  up  to  the  zinc,  to  reproduce 
the  wasted  hydrogen.  By  this  ingenious  contrivance,  the 
diluted  acid  is  pressed  up  against  the  zinc  when  more  hydrogen 
is  wanted,  and  withdrawn  from  it  when  the  vessel  C  D  is  full. 
The  form  given  to  the  lamp  by  Mr.  Adie,  of  Edinburgh,  is 
shewn  in  fig.  4,  where  the  different  parts  are  marked  by  the 
same  letters  as  in  fig.  3.  Li  this  construction,  a  cone  of  glass, 
k,  formed  on  the  bottom  of  the  vessel  A  B,  is  made  to  hold  the 
ring  of  zinc,  op,  which  remains  permanently  in  that  position. 

This  lamp  has  the  advantage  of  greater  stability,  and  is  less 
liable  than  the  other  to  be  deranged  by  an  accidental  cause. 
Professor  Gumming,  of  Cambridge,  who  constructed  one  of 
these  lamps  in  December  1«'23,  found  it  necessary  to  cover  up 
the  platina  with  a  test  tube,  or  a  cap,  after  every  experiment. 
With  platina  foil  y^  of  an  inch  in  thickness,  and  kepi  in  a  close 
tube,  he  produced  the  same  effect;  but  when  the  thickness  of 
the  foil  was  jj',j,  it  was  necessary  to  raise  it  previously  to  a  red 
heat.  These  lamps,  besides  their  extreme  beauty  as  philoso- 
phical toys,  are  of  great  use  in  counting-houses,  as  well  as  in 
private  houses,  in  summer. 

Peck's  Clock  Lamp.  To  those  who  are  in  the  habit  of  horn- 
ing a  light  during  the  night.  Peck's  dial  lamp  may  prove  an 
acceptable  companion.  AB  are  two  vessels  made  of  tin, 
about  li  inch  diameter, 
and  the  same  in  depth,  B"'ffiQ>VK 
communicating  at  the  bot-  ^ 
toni  by  a  small  tube.  In 
A  burns  a  floating  wick ; 
in  B,  a  float  balanced  over 
a  cone-like  rool,  by  a  small 
weight  hanging  on  a  piece 
of  fine  silk  :  the  rool  should 
contain  several  grooves, 
and  vary  in  diameter  from 
i  to  ^  inch.  The  gradual 
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burning  of  the  oil  in  A,  will  cause  the  float  B  to  fall,  thereby 
turning  the  rool.  whi<:li  being  allixcd  on  a  wire  ((ininiunionling 
with  the  index  through  the  dial,  will  point  out  the  hour  of  the 
night.  It  is  necessary  to  adjust  the  index  to  the  true  timo 
when  the  lamp  is  lighted  ;  and  some  little  attention  is  re(|ui- 
site  to  place  the  f ilk  in  the  proper  cronve  on  the  roul.  which 
acts  as  a  rcgulnlor  totiuickcn  or  retard  the  burning  of  the  oil. — 
Mech.  Hint/.  182.0. 
The  Safety  Lamp,  invented  by  Sir  H.  Davy,  to  secure  miners 
from  the  destructive  effects  of  the  choke 
damp  and  the  fire  damp  ;  the  former  con- 
sists, for  the  most  part,  of  carbonic  acid 
gas,  hovers  about  the  lower  parts  of  the 
mine,  and  extinguishes  their  lights;  and 
the  latter,  whi(th  is  simply  hydrogen  gas, 
occupies  the  superior  spaces,  and  involves 
incalculable  mischief,  from  the  combustion 
produced  by  its  contact  with  the  flame  of 
the  miners'  candles. 

Tiie  parts  of  the  lamp  are, — A,  the  brass 
cistern  which  contains  the  oil,  pierced 
near  the  centre  with  a  vertical  narrow 
tube  E,  nearly  filled  with  a  wire  which  is 
recurved  above,  in  the  level  of  the  burner, 
to  trim  the  wick,  by  acting  on  the  lower 
end  of  the  wire,  with  the  fingers:  it  is 
called  the  safety  trimmer.  B,  the  rim  in 
which  the  wire-gauze  cover  is  fixed,  and 
which  is  fastened  to  the  cistern  by  a 
C,  an  aperture  for  supplying  oil,  fitted  with 
a  screw  or  cork,  and  which  communicates  with  the  bottom  of 
the  cistern  by  a  tube  ;  and  a  central  aperture  for  the  wick.  D, 
the  burner,  or  receptacle  for  the  wick,  over  which  is  fixed  the 
coil  of  platinum  wire.  F,  the  wiregauzecylinder.which  should 
have  not  less  than  6'25  apertures  to  the  square  inch.  G,  the 
second  top,  J  of  an  inch  above  the  first,  surmounted  by  a  brass 
or  copper  plate,  to  which  the  rings  of  suspension  are  fixed. 
I,  I,  I,  six  thick  vertical  wires,  joining  tlie  cistern  below  to  the 
top  plate,  and  serving  as  protecting  and  strengthening  pillars 
round  the  cage. 

When  the  wire  gauze  safety-lamp  is  lighted,  and  introduced 
into  an  atmosphere  gradually  mixed  with  fire-damp,  the  first 
eO'ect  of  the  fire-damp  is  to  increase  the  length  and  size  of  the 
flame.  When  the  inllammable  gas  forms  as  much  as  1 -12th  of 
the  volume  of  the  air,  the  cylinder  becomes  filled  with  a  feeble 
blue  flame,  but  the  flame  of  the  wick  appears  burning  brightly 
within  the  bliie  flame,  and  the  light  of  the  wick  augments  till 
the  fire-damp  increases  to  i  or  \,  when  it  is  lost  in  the  flame  of 
the  fire-damp  :  which  in  this  case  fills  the  cylinder  with  a  pretty 
strong  light.  As  long  as  any  explosive  mixture  of  gas  exists  in 
contact  with  the  lamp,  so  long  it  will  give  lisht;  and  when  it  is 
extinguished,  which  happens  when  the  foul  air  constitutes  as 
much  as  J  of  tlie  volume  of  the  atmosphere,  the  air  is  no  longer 
proper  for  respiration  ;  for  though  animal  life  will  continue 
where  flame  is  extinguished,  yet  it  is  always  with  suffering. 
By  fixing  a  coil  of  platinum  wire  above  the  wick,  ignition  will 
continue  in  the  metal  when  the  lamp  is  itself  extinguished  ;  and 
from  the  ignited  wire  the  wick  may  be  again  re-kindled,  on 
going  into  a  less  inllammable  atmosphere. 

Wherever  workmen,  however,  are  exposed  to  such  highly 
explosive  mixtures,  double  gauze  lamps  should  be  used  ;  or  a 
lamp  in  which  the  circulation  of  the  air  is  diminished  by  a  tin- 
plate  reflector  placed  in  the  inside  ;  or  a  cylinder  of  glass, 
reaching  as  high  as  the  double  wire,  with  an  aperture  in  the 
inside;  or  slips  of  Muscovy  glass  niay  be  placed  «ithin  the 
lamp  ;  and,  in  this  way,  the  quantity  of  fire-damp  consumed, 
and  consequently  of  heat  produced,  may  be  diminished  to  any 
extent.  Such  lamps,  likewise,  may  be  more  easily  cleaned 
than  the  simple  wire-gauze  lamps;  for  the  smoke  may  be 
wiped  off  in  an  instant  from  the  tin  plate  orslass. 

If  a  blower  or  strong  current  of  fire-damp  is  to  be  approached, 
double  gauze  lamps,  or  lamps  in  which  the  circulation  of  the 
air  is  interrupted  by  slips  of  metal  orslass,  should  be  used;  or 
if  the  single  lamp  be  employed,  it  should  he  put  into  a  common 
horn  or  glass  lantern,  the  door  of  rthich  maybe  removed  or 
open.  Another  improvement  has  recently  been  made,  by  which 
7  A 
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its  utility  will  be  greatly  increased.  It  consists  in  attaching  a 
convex  lens  to  the  lower  part  of  the  wire  gauze,  which  enables 
the  miner  to  direct  a  strong  light  upon  any  particular  part  of 
the  mine. 

The  RoUing  Lamp,— Is  easily  constructed:  AB  we  will 
suppose  is  a  machine  with  two  moveable  circles,  D  E,  F  G, 
within  it,  whose  common  centre  of  motion  and  gravity  is  at  K, 
where  their  axes  of  motion  cross  one  another.  If  the  lamp 
KC  is  made  pretty  heavy,  and  moveable  about  its  axis  H  1, 
and   whose   centre   of  gravity   below   K  is   tilted  within   the 


inner  cricle,  the  comtnon  centre  of  gravity  of  the  whole  ma- 
chine will  fall  below  K,  anil  by  reason  of  the  pivots  A,  B,  I>, 
E,  H,  I,  will  be  always  at  liberty  to  descend  ;  hence,  though 
the  whole  machine  be  rollied  along  the  table,  or  moved  in  any 
manner,  the  flame  will  always  be  uppermost,  and  the  oil  cannot 
be  spilled.  The  lamp  may  be  a  handsome  brass  or  gilded  ball, 
and  the  whole  efl'ect  would  be  delightful. 

The  Si/phon  Lamp,  an  original  invention,  the  description  of 
which  appeared  some  time  ago  in  the  London  Mechanic's 
Register.  A  is  a  bottle  containing  oil.  B  a  syphon,  one  end 
of  which  nearly  touches  the  bottom  of  the  bottle  ;  and  which  end 
must  be  half  an  inch  farther  from  the  parallel  line  E,  than  the 
end  D  is  from  the  same  line.  By  sucking  out  the  air  at  D,  the  oil 
will  follow  it  copiously  ;  but  by  drawing  up  the  syphon  (w  hich, 
by  a  spring,  introduced  into  the  neck  of  the  bottle,  is  made 
to  remain  at  any  height,)  till  tlie  end  C  is  only  a  quarter  of  an 
inch  in  the  oil.  the  end  D  will  be  empty  a  quarter  of  an  inch 
down;  into  which  put  a  piece  of  cotton,  fitting  rather  tightly, 
and  after  cutting  it  off  flat,  at  rather  more  than  the  eighth  of  an 
inch  froin  the  tube,  push  down  the  syphon,  ignite  the  cotton, 


and  this  syphon  lamp  will  give  a  light  of  a  very  superior  clear- 
ness ;  which  is  to  be  attribuied  to  the  pressiitff  supply  of  oil  at 
the  bottom  of  the  cotton.  Moreover,  it  is  a  very  economical 
lamp.  The  bottle  and  the  piece  of  tube,  which  any  one  can 
bend  into  a  syphon,  cost  next  to  nothing  ;  and  the  superior 
brilliancy  of  the  flame  renders  it  unnecessary  that  it  should  be 
half  the  usual  size,  and  consc(|uently  a  little  more  than  half 
the  o°ual  quantity  of  oil  is  consumed. 


LAMPjEDIAS,  a  term  sometimes  applied  to  denote  a 
bearded  comet. 

LAMPBLACK.  The  finest  lamp  black  is  produced  by  col- 
lecting the  smoke  from  a  lamp  with  a  long  wick,  which  supplies 
more  oil  than  can  be  perfectly  consumed  ;  or  by  sullering  the 
flame  to  play  against  a  metalline  cover,  which  impedes  the 
combustion,  not  only  by  conducting  off  part  of  the  heat,  but  by 
obstructing  the  current  of  air.  Lampblack,  however,  is  pre- 
pared in  a  much  cheaper  way,  for  the  demands  of  trade.  The 
dregs  which  remain  after  the  eliquation  of  pitch,  or  else  small 
pieces  of  fir  wood,  are  burned  in  furnaces  of  a  peculiar  con- 
struction, the  smoke  of  which  is  made  to  pass  through  a  long 
horizontal  flue,  terminating  in  a  close-boarded  chamber.  The 
roof  of  this  chamber  is  made  of  coarse  cloth,  through  which  the 
current  of  air  escapes,  while  the  soot  remains  beliind. 

LAMPYRIS,  in  Natural  History,  Fire  Fly,  a  genus  ofinsects 
of  the  order  of  coleoptera.  There  are  nearly  sixty  species.  The 
common  glow  worm  is  seen  during  the  summer  months,  on  dry 
banks  about  woods  and  pastures,  exhibiting,  as  soon  as  it  is 
dusk,  vivid  and  phosphoric  splendour  in  form  of  a  round  spot, 
of  considerable  size.  The  animal  itself,  which  is  the  female 
insect,  measures  about  three-quarters  of  an  in.^h  in  length,  and 
is  of  a  dull  earthy-brown  colour  on  the  upper  parts,  and 
beneath  more  or  less  tinged  with  rose-colour,  with  the  two  or 
three  last  joints  on  the  body  of  a  pale  or  whitish  sulphur 
colour.  It  is  from  these  parts  that  the  phosphoric  light  pro- 
ceeds. Tlie  male  is  smaller  than  the  female,  and  is  provided 
with  wings  and  wing-sheaths  :  it  is  not  determined  whether  it 
be  luminous  or  not. 

LAN  A  Philosophica,  (philosophical  wool,)  the  snowy 
flakes  of  white  oxide,  which  rise  and  float  in  the  air  from  the 
combustion  of  zinc. 

LANCE,  a  spear,  or  offensive  weapon,  borne  by  the  ancient 
Cavaliers,  in  the  form  of  a  half  pike.  The  lance  consists  of 
three  parts  ;  the  shaft,  the  wings,  and  the  dart.  It  is  among 
the  oldest  weapons  recorded  in  histoiy.  The  invention  of  gun- 
powder has  rendered  this  instrument  of  destruction  less  im- 
portant than  it  was  in  ancient  times. 

LANCET,  a  chirurgical  instrument,  sharp-pointed  and  two- 
edged,  chiefly  used  to  open  veins  in  the  operation  of  phlebotomy, 
or  bleeding;  also  for  lajingopen  abscesses,  tumours,  &c. 

LAND,  as  applied  to  the  earth  generally.  The  constituent 
parts  of  the  earth  are  two,  the  land  and  water.  The  parts  of 
the  land  are  continents,  islands,  peninsulas,  isthmuses,  pro- 
montories, capes,  coasts,  mountains,  &;e.  This  land  is  divided 
into  two  great  continents,  (besides  the  islands,)  viz,  the  eastern 
and  western  continent-  The  eastern  is  subdivided  into  three 
parts,  i>iz.  Europe,  on  the  nortli-west;  Asia,  on  the  north-east; 
and  Africa  (which  is  joined  to  Asia  by  the  isthmus  of  Suez,  60 
miles  over)  on  the  south.  The  western  continent  consists  of 
North  and  South  America,  joined  by  the  isthmus  of  Darien,  60 
or  70  miles  broad.  ACuntinetit  is  a  large  portion  of  laud,  con- 
taining several  countries  or  kingdoms,  without  any  entire  sepa- 
ration of  its  parts  by  water,  as  Europe.  An  Island  is  a  smaller 
part  of  land,  quite  surrounded  by  water,  as  Great  Britain.  A 
Peiiinsula  is  a  tract  of  land  every  where  surrounded  by  water, 
except  at  one  narrow  neck,  by  which  it  joins  the  ueighbourinjr 
continent;  as  the  Morea  in  Greece ;  and  that  neck  of  land 
which  so  joins  it,  is  called  an  Isthmus :  as  the  isthmus  of  Suez, 
which  joins  Africa  to  Asia;  and  the  isthmus  of  Darien,  which 
joins  North  and  South  America.  A  I'romonlory  is  a  hill,  or 
point  of  land,  stretching  itself  into  the  sea,  the  end  of  which  is 
called  a  Cape ;  as  the  Cape  of  Good  Hope.  A  Coast  or  Shore  is 
that  part  of  a  country  which  borders  on  the  sea-side.  Moun- 
tains, valleys,  woods,  deserts,  plains,  &c.  need  no  description. 

Land  Measuring, — Land  is  conmionly   measured   by  means 
of  the  chain  and   its  accompaniments.     The  Scotch   chain  is 
24  Scotch  ells,  or  74-l;58  English  feet  in  I 
889656  inches ;  and  the  English  chain 
in  length,   each  link  being  792  inches, 
accompanied  with 

1st.  Ten  small  iron  arrows,  from  12  to  20  inches  in  length, 
for  sticking  into  the  ground  at  the  end  of  every  chain's  length  , 
each  arrow  having  a  piece  of  red  cloth  fastened  to  its  head, 
that  it  may  be  the  more  easily  observed.  2.  Tliree  or  fonr 
picket  staves,  from  6  to  10  feet  in  length,  and  shod  with  iron. 


length,  each  link  being 
22  yards,  or  66  feet 
The  chain  should  be 
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for  stickinjf  into  the  proiind  at  corners,  &c.  to  direct  tlic  sight ; 
each  stall"  liaNiiiR'  a  red  or  wliitc  lliis  •>'  ''s  '"P>  "'<''  't  "'^y  '"' 
seen  when  placed  at  a  distance.  ;t.  A  tape,  (such  as  is  used 
by  artificers  for  ineasiiriiif;  their  work,)  divided  into  links 
instead  of  feet,  for  measuring  olVscts,  or  short  distances  be- 
tween the  chain-line  and  the  boundary  of  the  field.  4.  A  cross 
stair,  for  seltinK  olTthe  olTsets  at  ri^;lit  angles  to  the  chain  line. 
The  cross  stnlV  may  be  constructed  thus  :  Take  a  thick  circular 
board  of  well-seasoned  hard  wood,  about  4  inches  in  diameter, 
on  which  draw  two  straight  lines  cutting  each  other  at  right 
angles;  saw  these  lines  across  about  half  an  inch  deep,  and 
one-sixteenth  of  an  inch  wide.  To  this  board,  by  means  of  a 
socket,  fasten  a  stall"  shod  with  iron  for  slicking  into  the  ground. 

The  dimensions  of  any  piece  of  ground  may  bo  accurately 
ascertained  by  these  instruments;  but  for  greater  ease  and 
despatch,  surveyors  generally  employ  some  instrument  for 
observing  angles.  For  that  purpose,  the  most  proper  instru- 
ment is  a  ikeodolUe,  furnished  with  two  achromatic  telescopes, 
the  different  adjustments  and  rack-v.ork  motions,  parallel 
plates,  compass,  level,  &c. 

The  plane  table  also  is  often  of  great  use  in  land  measuring, 
as  it  afl'ords  the  means  of  plotting  on  the  spot,  the  ground  as  it 
is  measured,  and  of  detecting  any  errors  which  may  be  com- 
mitted in  the  work. 

Problem  1. — To  measure  a  horizontal  anyle  (as  B  A  C,  fig.  1,) 
1)1/  means  oj  the  ehain. — Rule.  Measure  any  distance,  as  100  links 
from    A   to   H,    and   there  y,„_  j_ 

stick  an  arrow  into  the 
ground  ;  measure  the  same 
distance  from  A  to  C,  and 
there  also  place  an  arrow  ; 
then  measure  the  distance 
from  B  to  C  ;  thus  will  the 
three  sides  of  the  isosceles 
triangle  B  A  C  be  known  ; 
whence  the  angle  A  may 
be  found  thus:— Draw  the  perpendicular  A.r,  and  the  point  x 
will  be  in  the  middle  of  B  C.  Then,  A  B  :  B  .r  :  :  rad  : 
SB  Ax;  or  if  B.r  be  reduced  to  1000  parts  of  AB,  it  will 
be  =  the  natural  sine  of  B  A.t,  which  being  doubled,  will  give 
BAG,  the  angle  required. 

Example.— Let  A  B  or  A  C  be  I  chain,  and  B  C  76-7  links, 
what  is  the  angle  BAG? 

•767  -i-  2  =  -3835  =  Nat.  sine  of  22»  33',  which  being 
doubled  is  =  45°  •&.  =  B  A  G.     Answer. 

Problem  ^.—To  measure  a  triangular  field,  (as  ABC,  fig.  2.  j 
Role.  Measure  the  three 
sides  with  the  chain  ;  or 
measure  the  base  A  B  and 
the  perpendicular  DC;  or 
measure  any  two  sides  and 
the  included  angle ;  or  mea- 
sure one  side,  and  the  two 
adjacent  angles  :  by  adopt- 
ing any  of  these  methods, 
sufficient  data  will  be  obtained  for  constructing  the  figure,  and 
ascertaining  its  content. 

Exatnple.— What  is  the  area  of  a  triangular  field,  the  three 
sides  of  which  are  806  links,  400  links,  and  810  links  ? 
Operation. 


9- 


810)198  =  2-2966652 
806  J  202  =  2-305.'?624 
4003  608  =  2-7839036 


A. 

1-56563  =   1 
4 


F. 

10 


E. 

18  Ans. 


2)2016 
1008 


=  2-0034605 


2  )  10-3893807 
156.563  =  5-1946903 


2-26252 
40 

10-5008 
36 

180288 


Observations.  The  distances  are  always  expressed  in  links, 
and  not  in  chains  and  decimals  ;  the  content  therefore  is  found 
in  square  links;  from  the  right  of  which,  five  figures  being  cu 


off  for  decimals,  the  rest  will  be  acres,  and  the  decimal  bcin^ 
valued,  will  give  the  roods,  falls,  &c. 

2.  The  method  of  measuring  lines  with  the  chain  is  as  fol- 
lows : — A  picket  stalf  being  stuck  into  the  ground  in  the  direc- 
tion of  the  line  to  be  measured,  (if  there  do  not  appear  some 
mark  naturally  in  that  direction,)  the  assistant  takes  the  end  of 
the  ehain  in  one  hand,  and  the  ten  arrows  in  the  other,  and 
proceeds  forward  towards  the  stall",  the  master  measurer,  or 
liinderniost  chainman,  who  has  the  other  end  of  the  chain  in  his 
hand,  standing  at  the  beginning  of  tlie  line.  When  the  assistant 
has  gone  to  the  end  of  the  chain's  length,  he  is  directed  in  his 
position  by  the  follower  waving  his  hand  to  the  right  or  left, 
till  the  follower  see  him  exactly  in  a  line  with  the  mark  to  be 
measured  to;  there  both  of  them  stretcMng  the  chain  straight 
on  the  ground,  the  leader  sticks  an  arrow  into  the  ground  at 
the  end  of  it,  as  a  mark  for  the  follower  to  come  up  to,  and 
advances  forward  another  chain,  being  directed  in  his  position 
as  before ;  the  chain  being  then  stretched,  he  sticks  down  an 
arrow  at  the  end  of  it,  and  the  follower  takes  up  his  arrow. 
They  then  advance  in  the  same  manner  another  chain's  length  ; 
and  thus  they  proceed  till  all  the  ten  arrows  are  in  the  hands 
of  the  follower,  and  the  leader  without  an  arrow  is  arrived  at 
the  end  of  the  eleventh  chain's  length.  The  ten  arrows  are 
then  conveyed  to  the  leader,  who  puts  down  one  of  them  at  the 
end  of  his  chain,  and  advances  with  the  chain  as  before.  Thus 
the  arrows  are  changed  from  the  one  to  the  other  at  every  ten 
chains  length  ;  by  this  means  the  length  of  the  line  is  easily 
ascertained  :  thus,  if  the  arrows  have  been  twice  changed,  and 
the  follower  hold  four  arrows,  and  tlie  end  of  the  line  cut  off 
37  links  more,  the  whole  length  of  the  line  is  '2137  links. 

3.  The  method  of  raising  perpendiculars  on  the  ground  by 
means  of  the  cross  staff  is  as  follows: — When  in  measuring 
along  A  B  (fig.  2,)  you  come  to  about  D,  where  you  judge  the 
perpendicular  will  stand,  plant  the  cross  staff  there,  and  look 
through  one  of  the  slits  in  the  direction  of  the  chain  line  ;  then, 
if  on  looking  through  the  other  slit,  it  points  directly  to  C,  the 
place  of  D  is  right  ;  if  not,  move  the  instrument  towards  B  or 
A,  till  it  do  so ;  thus  the  point  D  may  be  accurately  found. 

4.  The  method  of  measuring  horizontal   angles  by  the  cross 

pi„_  3_  statf  is  as  follows  : — Sup- 

pose the  obtuse  angle, 
BArf,  (fig.  3,)  were  re- 
quired.     Plant   the   cross 

Zi\ \ef  j        staffat  A,  and  look  through 

one  of  the  slits  in  the  di- 
rection of  B,  then  look 
through  the  other  slit,  hav- 
ing previously  sent  an  as- 

.u /g  sistant      forward     a    few 

chains  with  a  pole  to  be 
stuck  into  the  ground  at  a ;  measure  A  a.  then  remove  the  cross 
staff  to  a,  placing  a  pole  in  its  stead  at  A.  Look  through  one 
of  the  slits  to  the  pole  at  A,  and  then  through  the  other  slit 
to  t,  and  measure  a  b.  Then  A«  :  ab  :  :  Rad  :  T,  o  A  t,  which 
being  added  to  90°  gives  B  A  rf,  the  angle  required.  Again, 
let  the  acute  angle  A  (fig.  2,)  be  required.  Plant  the  cross  staff 
at  any  convenient  point  in  A  B  as  D,  and  measure  A  D  ;  look 
through  one  of  the  slits  in  the  direction  of  A,  then  look  tlirough 
the  other  slit,  and  make  a  pole  be  placed  at  C,  where  the  per- 
pendicular meets  A  C  ;  measure  D  G.  Then  AD  :  DC  :  : 
Rad  :  TA,  the  angle  required. 

Problem  3. — To  measure   a  four-sided  field,   (fig.  4.) — Rule. 

Measure  the  sides  and  a  diagonal ; 

or  measure  a  diagonal  and  the  two 

perpendiculars ;     or    measure    the 

sides   and   one   of  the  angles ;   or 

measure    the     diagonals    and    the 

angle  of  intersection  ;  or  measure  a 

diagonal   as   A  G,   and  the    angles 

CAB,    CAD,    AGB,   ACD;   or 

_    measure    the   distance   of   a   point 

within    the   field     from  each  of  its 

corners,  and  the  angles  at  that  point  sid>tended  by  the  sides  of 

the  field  :  any  of  these  methods  will  afford  sufficient  data  for 

planning  the  field,  and  determining  its  area. 


Fig.    4. 


■  ^. 
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Example.— U  XB  =  598,  B  C  =  439,  C  D  =  657,  D  A  =  320, 
id  A  C  =  779  links,  what  is  the  area  of  the  field  A  B  C  D  ? 


and 

Operalion  1. — To  find  the  area 

o/ABC. 

439^469  =  2  6711728 

598^310  =  2-4913617 

779>  129  =  2  1105897 


2.  To  find  the  area  o/  A  C  D. 
779)    99  =z   1-9956352 
657  S221  =  2-3443923 
320  3558  =  2-7466342 


2)1816 
908 


=:  2-9580858 


2)1756 

878 


=  2-9434945 


2)10  0301562 
103532  zz  5-0150781 


2)  10  2312100 
130498  zz  5-1156050 

Area  of  KB  C     z=.  130498 
Area  of  XCD     =  103532 

^?-fao/ABCD  z:  2-34030 

Problem  4. — To  tneasure  offsets,  (fig.  5.)— Rule.    Let  A,  6,  e, 
d,  e,f,  B,  be  a  boundary  of  a  field,  and  A  B  the  chain  line,  and 

Fig.  6. 


R.         F. 

1       14  Ans. 


the  area  of  the  space  between  them  required.  In  measuring 
along  A  B,  observe  when  you  are  directly  opposite  to  the 
several  bends  in  the  boundary  line,  as  at  (?, /i,  i,  &c.  and  mea- 
sure the  perpendicular  oB'sets  gb,  he,  id,  &c.  with  a  tape  ; 
then  calculate  the  area  of  each  triangle,  or  trapezoid,  into 
whicli  the  space  is  divided,  separately,  and  their  sum  will  be 
the  whole  area. 

Note.  When  the  boundary  is  curiilinear,  its  area  m'xy  be 
found  by  the  method  of  equidistant  ordiuatcs,  as  given  lU  the 
next  problem. 

^xump^e.— Given  A^r  =  120  links,  9ft  =  62,  A  h  =z  2-20, 
A  c  =  40,  A  t  zi  280,  id  =z  50,  Ak  =  304,  ek~  3S,  Al=z  478, 
If  iz  82,  and  A  B  z:  576 ;  what  is  the  area  of  the  space 
A6cc/e/BA? 

Ag   X   gb                =  120  x  62  =     7440 

gh    X    (bg  +  ch)  =   100   x  102  =    10200 

hi     X    {ch  +  di)  =     60    X  90  =:      54U0 

ik     X    (di   +  eh)  =     84    X  88  =     7392 

/(/     X    {ek  +Ji  )  =   114    X  120  zz   1.36S0 

/  B    X  j«                    =     98   X  82  =      8036 


2)52148 

A.     R.      F.     E. 

•26074  =0     1      1  25. 

Problem  5. — To  find  the  area  ofamj  curvilinear  field,  by  meam 
of  equidistant  ordinales. — Rule.  If  a  right  line  AN  (fig.  6,)  be 
divided  into  any  even  p-     g 

number  of  equal  parts, 
as  AC,  C  E,  EG,  &c. 
and  if  from  the  pointsof 
division  perpendicular 
ordinates,  as  AB,  CD, 
EF,  8ce.  be  erected; 
also  if  A  denote  the 
sum  of  the  first  and 
last  ordinates,  B  the 
sum  of  the  even  ordi- 
nates, viz.  the  second,  fourth,  sixth,  &c.  C,  the  sum  of  all  the 
rest,  uir.  of  the  odd  ordinates,  wanting  the  first  and  last,  and 
D  the  common  distance  of  the  ordinates ;  theu  will  (A  +  4  B 
+  2  C)  X  5  D  z:  the  area  A  B  O  N  nearly. 

Example. — The  lengths  of  five  equidistant  ordinates  of  an 
area  are  10,  11,  14,  16,  16,  and  the  length  of  the  whole  base  20; 
what  is  the  area? 


Here  A  zz  10  +  16  zz  26,  B  =  1 1  +  16  =  27,  C  =  14,  and 
D  =  5. 

Now  (A  +  4  B  +  2  0)  X  i  D  z:  (26  +  108  +  28)  X  i  — 
270.     Answer. 

Note.  In  this  example  we  have  multiplied  the  sum  of  the 
ordinates  by  5,  and  divided  the  product  by  3,  because  there 
are  in  all  /sue  ordinates,  and  the  formula  compounds  them  into 
3  terms  A,  B,C.  Were  there  20  ordinales  there  would  be 
12  terms,  and  we  should  then  have  ^!  D  as  our  multiplier.  In 
the  question  before  us,  26  +  108  +  28  =  156,  which  multiplied 
by  5  =:  780;  and  this  divided  by  3  is  270,  the  answer  as  before. 

Problem  6. — To  reduce  spaces  consisting  of  several  trapezoids, 
or  triangles,  to  one  triangle  of  the  same  area,  by  the  parallel  ruler. 
— Rule.    At  A  (fig.  7,)  draw  an  indefinite   line  aAa;  lay    a 

parallel  ruler  from  A 
to    c,    the   3d    point. 


Fig.  7. 


move  the  upper  part 
of  the  ruler  to  h,  and 
mark  where  it  cuts 
o  A  n,  as  at  1  ;— from  1 
lay  the  ruler  to  rf,  bring 
its  lower  edge  down  to  c,  and  mark  where  it  cuts  n  A  a  at  2  ; — 
from  2,  lay  the  ruler  toe,  and  move  the  upper  edge  to  d,  and 
mark  where  it  cuts  a  A  d  at  3  ; — from  3,  lay  the  ruler  to/",  and 
bring  the  lower  edge  down  to  e,  and  mark  where  it  cuts  a  An  at 
4  ; — from  4,  lay  the  ruler  to  B,  and  raise  the  upper  edge  toy, 
and  mark  where  it  cuts  n  Aa  at  5.  From  5  draw  the  line  5  B  ; 
then  will  the  triangle  A  Mb  he  equal  in  area  to  the  sum  of  the 
two  triangles  and  four  trapezoids  in  the  given  space. 

Examples. — 1.  Reduce  (he  space  of  which  fig.  7  is  a  sketch, 
to  a  triangle  of  equal  area,  supposing  the  measures  to  be  stated 
in  the  first  exercise  to  problem  4- 

2.  Reduce  the  space  of  «  hich  fig.  8  is  a  sketch,  to  a  triangle 
Fig.  8. 


of  the  same  area,  the  measures  being  as  follows;  A  i  z:  68, 
ib  31,  A  k  118, /fc  z:  15,  AZ  =z  146.  /rfzz  40,  A?n  = 
181,  m  e  —  24,  A  n  =  245,  v  f—  62,  Ao—  340,  oy—'H,Ap  — 
358,  ph  —  44,  and  A  B  z:  418. 

Problem  6. — To  measure  any  field. — Case  1.  Wlien  the  mea- 
sures can  be  taken  within  the  field. — Rule.  Walk  over  the  ground, 
and  consider  how  it  may  be  best  laid  out  into  triangles,  trapezoids, 
&c.  and  what  lines  are  most  suitable  to  the  purpose  of  accurate 
measurement,  and  will  occasion  least  trouble  in  walking  for- 
ward and  backward.  Draw  an  eye-sketch  of  the  ground  in 
your  field  book,  measure  all  the  necessary  lines,  and  note  them 
down  beside  the  corresponding  parts  intlie  sketch  ;  then  calcu- 
late the  content  of  each  part  separately  in  square  links,  and 
their  sum  reduced  to  acres,  &c.  will  be  the  content  of  the  field. 

Case  2.  When  the  ground  is  covered  with  wood,  water,  f,-e.  so 
that  the  necessary  internal  lines  cannot  be  taken.  —  Rule.  Measure 
a  trapezium  surrounding  the  field,  so  that  the  lines  measured 
may  make  one  or  more  right  angles  with  each  other,  and  mea- 
sure perpendiculars  from  tliose  lines  to  all  the  angular  points 

of  the  field.  Thus  a  true  plan  of 
the  field  may  be  constructed, 
from  w  liii-h  the  content  may  be 
found,  either  by  deducting  the 
areas  of  the  small  parts  without 
the  field,  from  the  general  con- 
tent of  the  outer  trapezium,  or  by- 
equalizing  the  sides  of  the  figure, 
by  the  parallel  ruler,  by  prob- 
lem 5. 

Example. — Find  the  content  of 
the  field,  of  which  fig.  9  is  a 
sketch,  from  the  measures  mark- 
ed on  the  sketch. 
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900^551  =   2-74  UT)  Hi 
8903  561   zz  2-7la9(i20 


2 ) 2902 
1541   .. 


=  31616074 


2)ll-18H)8Ui 
389933  =  5-5909908 


878 
200 
400 
300 


123  z=  107994 

132  =  261(10 

222  =:  8H8II0 

90  =  27000 


1112)355  =  2  5502:84 
944  J- 523  =:  2  7185)17 
878)589  =  2-7701153 


2 ) 2934 
14G7 


=:  3  1G61301 


2)11-2052755 
400532  =z  5-6020377 

Area  of  \xt  trianyle  =  389933 
Area  of '2d  triangle  zz  40053'2 
Area  of  offsets  =    125097 

Area  of  the  fold       =9-15562 


2)2;M)194 

Offsets =:   1-25997 

9-15562  acres  n  9  acres  24  falls.     Ans. 

Remark.  Land  mcasiirers,  for  the  sake  of  expedition,  often 
measure  in  the  field  sueli  lines  only  as  vvill  enable  tlieni  to  draw 
a  geometrical  plot  of  it;  and  having-  plotted  it,  they  divide  the 
plot  into  triangles.  Sec.  the  bases  and  perpendiculars  of  which 
they  determine  by  the  scale,  and  thence  compute  the  content. 

Problem  7. — To  measure  several  fields  li/inr/  eontignouslij  to  one 
another. — Rule.  When  only  a  few  fields  are  to  be  measured,  the 
lines  may  be  taken  in  each  licld  as  directed  in  problem  6  ;  but 
when  many  contiguous  lields  are  to  be  measured  and  planned, 
it  will  be  more  accurate  and  expeditious  to  proceed  as  follows: 

Select  two  convenient  stations,  as  far  distant  from  each  other 
as  may  be,  and  from  which  as  much  as  possible  of  the  ground 

Fiff.  10. 


V  T  V 

to  be  measured  may  be  seen ; — measure  with  great  care  tlie 
distance  between  these  stations  as  the  principal  base,  noting 
67. 


every  licdgc  or  other  remarkable  oliject  as  you  pass  it,  and 
miasuring  short  perpendicular  lines  to  the  binds  of  such 
hedges,  Sic.  as  are  near  at  hand.  From  the  ends  of  this  base, 
or  from  any  convenient  points  in  il,  measure  other  lines  to  some 
remarkable  object  situate  towards  the  sides  of  the  ground, 
noting  as  belore  every  object  as  you  pass  it.  These  lines, when 
laid  down  by  intersections,  will  form  one  or  more  large  triangles 
on  the  ground,  on  the  sides  of  which  other  smaller  triangles 
and  trapezoids  may  be  formed,  till  you  have  sullieient  data  for 
plotting  and  ascertaining  the  area  of  the  several  fields  of  which 
the  ground  consists. 

Remark.  When  a  field  book  is  used,  it  may  be  divided  into 
three  columns.  In  the  middle  eoluiiin  may  be  set  down  the 
angular  observations,  and  the  distances  on  the  chain  line  at 
which  any  oll'set  or  remark  is  made,  and  alsotlic^  whole  distance 
from  station  to  station;  in  the  side  columns  may  be  entered 
the  oll'sets  and  remarks  made  on  the  right  and  left  hand  respec- 
tively, and  sketches  made  of  boundaries,  &c.  ;  and  it  will  be 
best  to  begin  at  the  bottom  of  the  page,  and  write  upwards. 

Example.  —  Let  the  farm,  of  which  fig.  10  is  a  sketch,  be 
planned,  and  the  content  of  each  field  found  from  the  measures 
stated  in  the  field  book  in  the  next  page. 

Problem  8. — To  measure  and  plot  hilli/  yround. — Rule.  In 
order  to  ascertain  the  true  content  of  a  piece  of  hilly  ground, 
the  whole  surface  must  be  measured,  as  in  the  case  of  level 
ground  ;  but  in  plotting  hilly  ground,  the  area  of  the  base  only 
must  be  taken.  Tiie  length  of  the  base  line  of  a  hill  is  found 
thus  : — As  radius  is  to  cosine  of  the  angle  of  acclivity  or  decli- 
vity, so  is  the  surface  line  ascending  or  descending  the  hill  to 
the  base  or  plotting  line. 

Example. — The  surface  line  measured  up  a  hill  is  500  links, 
and  the  angle  of  acclivity  15°  10' ;  what  is  the  base  or  plotting 
line?— Answer.     Kad  :  Cos.  15''  10'  :  :  500  :  48258  links. 

Remark.  It  is  a  very  common  practice  among  land  measurers 
to  give  for  the  true  content  of  hilly  ground  the  area  of  the 
horizontal  plane,  instead  of  the  real  area  of  the  surface.  In 
defence  of  which  practice  it  is  usually  alleged,  that  "  since 
plants  shoot  up  vertically,  the  vegetable  produce  of  a  swelling 
eininence  can  never  exceed  what  would  have  grown  from  its 
levelled  base."  IJut  whether  this  be  true  to  the  extent  here 
asserted  or  not,  is  a  point  for  the  land  valuator  to  determine. 
It  belongs  not  to  the  province  of  the  land  measurer  ;  his  duty 
obviously  is,  to  ascertain  the  true  area  of  the  surface,  and  to 
leave  the  consideration  of  the  value  of  the  ground,  and  of  its 
capacity  for  producing,  to  those  whom  it  may  concern. 


Remarks  on  the  Field  Book.  —  \.  The  farm,  of  which  the  fol- 
lowing is  a  field  book,  was  measured  as  follows  : — The  survey 
was  begun  at  A,  poles  being  placed,  in  a  straight  line,  at  A,  B, 
C,  D  ;  the  distances  between  these  points  were  measured  ;  then 
pits  being  dug  with  a  spade  in  the  places  where  the  poles  at  A 
and  B  were  fixed,  (which  should  always  be  done  at  every  point 
where  a  pole  is  placed,)  these  poles  were  removed  from  A  and 
B,  and  placed  at  E  and  F,  in  a  straight  line  with  the  poles  at 
C  and  D,  and  the  measurement  continued  to  F.  The  poles 
were  then  removed  from  C  and  D,  and  placed  at  G  and  H,  in  a 
straight  line  uith  the  poles  at  E  and  F,  and  the  measurement 
continued  to  H.  Then  the  poles  at  E  and  F  were  placed  at 
I  and  K,  and  the  measurement  continued  to  K,  the  end  of  the 
line.  Poles  were  then  placed  at  L  and  M,  and  the  distance 
K  M  measured.  In  like  manner,  poles  being  placed  at  M,  N, 
O,  P,  &c.  in  a  straight  line,  the  distance  M  A  was  measured. 
Poles  were  then  placed  at  A,  T,  U,  V,  and  the  line  A  V  mea- 
sured. Poles  were  then  placed  at  W,  X,  Y,  &c.  and  the  line 
VF  measured.  In  like  manner  were  the  other  lines  marked  in 
the  sketch  measured. 

2.  In  planning  this  survey,  the  learner  should  first  lay  down 
by  the  scale  and  compasses,  the  large  triangle  A  K  M,  and  then 
the  teiangle  A  F  V,  drawing  the  lines  with  a  sharp-pointed 
black  lead  pencil ;— he  should  next  mark  off  the  several  dis. 
tances  A  B,  A  C,  A  D,  &c.  writing  the  mark  O  where  each  pole 
was  placed  ;■ — he  should  next  measure  the  ofisels  to  the  angles, 
&c.  and  where  the  hedges  were  crossed  ; — he  should  then  draw 
the  fences,  house,  planting,  &c.  ;  and  when  the  whole  is  laid 
down,  it  should  be  carefully  inked  in,  and  the  black  lead  lines 
rubbed  out  with  Indian  rubber. 
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FIELD  BOOK. 
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Of  the  Dividing  of  Land. — Land  mea.surers  are  frequenlly 
employed  to  divide  a  piece  of  land  amon^  sundry  tenants  or 
proprietors,  in  proportion  to  their  respective  claims.  In  order 
to  effect  wliicli,  the  content  of  the  whole  must  (irst  be  accurately 
ascertained,  and  then  the  division  may  be  made  as  directed  in 
the  follov(ing  problems. 

Problem  9.—  To  cut  off  a  certain  portion  from  a  parallelogram 
by  aline  parallel  to  one  side. — Kiile.  Divide  the  square  links  in 
the  quantity  required  to  be  cut  off  by  the  links  in  the  given 
»ide,  and  the  quotient  will  shew  llic  liei;2;ht  on  the  other  sides 
where  the  line  of  division  sliould  be  drawn. 


Example. — What  length  of  a  rectangular  field,  whose  breadth 
is  750  links,  will  make  2 acres  3  roods  25 falls? 

Here,  290625  -r-  750  =   3871  links.     Answer. 

Problem  10. — To  cut  off'  a  certain  portion  from  a  triangular 
field. — ^Rtile  1.  When  the  portion  is  to  be  cut  off  by  a  line  drawn 
from  the  vertex  to  the  base  : — Divide  the  base  in  the  required 
proportion,  and  draw  a  line  from  the  vertex  to  the  point  so 
found,  and  it  will  divide  the  field  as  required.  For  the  two 
triangles  thus  formed  beins  of  the  same  altitude,  are  to  one 
another  as  their  bases,  which  are  in  the  required  proportion. 
— 2.  When  the  portion  is  to  be  cut  off  by  a  line  parallel  to  one 
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of  tlie  sides,  as  A  B,  fig.  11.     From  the  content  of  tlic  whole 

tri;ui<;le    C  A  15     sulilract   the  p-      |j 

quantity  to  l)c  rut  oil,  viz.  «  A  ' 

IJ  6,    and    the    rcmaindfr    will 

be  the  triaii(;le   C  a  li.      Then, 

because    the    triangles    C  A  15, 

Cab  arc  similar,    and   similar 

trianf;les  are  to  one  anotiier  as 

tlie  S(|iiafes  of  their  like  sides, 

as  the  whole  rniiient  C  A  U  is 

to  the  rcniaitider  C  n  h,  so  is  the 

square  of  the    side   C  A   to   tlie   square  of  the  side  Cn;  the 

square  loot   of  which  will  be  the  distance  f'rnin  C  to  a. 

Example. — The  triangle  AUG  contains  4  acres,  and  the 
length  of  A  C  Is  89.'3  links;  at  what  distance  from  C  must  the 
line  of  di\ision  a  6  be  drawn,  in  order  to  cut  olf  IJ  acre 
parallel  to  A  IJ  f 

4  :  21  :  :  8!)6-  :  500640-625  and  V  500G10  625  =  707'55 
links.     Answer. 

Prohlem  11. — To  cnt  off  anij  quniititi/  from  a  field,  hi/  a  line 
drawn  from  an  ussiynvd point  in  tlie  side  of  it.  — Rule.  Set  olf  from 
the  given  point  (he  quantity  proposed,  as  nearly  as  you  can 
guess,  and  measure  the  ground  thus  set  olT.  Then  divide  the 
difl'erenee  in  square  links  between  the  quantity  proposed  and 
theqiianlity  setoff,  by  half  the  length  of  the  guess  line,  and 
the  quotient  will  be  a  perpendicular,  to  be  set  olf  either  on  one 
side  or  the  oilier  of  the  guess  line,  according  as  the  quantity 
setoff  Is  more  or  less  than  the  quantity  proposed;  to  which 
perpendicular  draw  a  new  line  from  the  point  assigned,  and  it 
will  cut  olf  the  quantity  required. 

Examples. — 1.  Froin  the  point  n  in  the  field  A  B  C  D,  fig.  12, 
it  is  reciuired  to  set  off  1  acre  3  roods 
towards  the  side  B  C. 

Draw  a  li  by  guess,  and  measure  the 
trapezium  niBC;  suppose  you  find 
it  to  be  zz.  l.'?t,400  square  links,  or 
too  little  by  4(iG00  square  links,  and 
«  6  to  be  =:  560  links.  Then  40600.^ 
283  =  143i  linlvs  —ex  the  perpendi- 
cular. Thus  ax  is  the  line  of  divi- 
sion. 

2.  The  field  A  B  C  D  E,  fig.  13,  which  contains  5  acres 3  roods 
18  falls,  is   required  to  be 

equally  divided  among  three  ■'''^'    "'• 

claimants,  so  that  each 
may  enjoy  the  benelit  of 
the  pool  of  water  at  O  ? 

5  a.  3r.  18f.  —  58G250 
square  links,  and  580260-^ 
3  =.  195416square  links  = 
each  share.  Draw  E  O,  and 
set  off  the  guess  line  Ox; 
measure  the  trapezium 
A  E  O  X  ;  suppose  you  find 
its  area  to  be  =  200216 
square  links,  or  too  much 
by  4800,  and  the  length  of 
Oa;  to  be  zi  500  links. 
Then  4800  -j-  200  =.  24 
links  the  perpendicular  from  O  x  to  y. 
O  E  A  !/  is  the  first  share. 

From  O  set  off  a  guess  line  to  a;  measure  the  trapezium 
O  E  D  u  ;  suppose  you  find  its  area  to  be  zz  190916,  or  too  little 
by  4500,  and  the  length  of  Ou  to  be  =  450  links.  Then  4500 
-T-  225  =  20  l:i)ks,  the  perpendicular  from  u  to  O  z.  Thus  the 
trapezium  O  E  D  z  w  ill  be  the  second  share. 

The  figure  O  i/  B  C  z  is  the  third  share. 

The  methods  ofuslnr;  the  Plane  Table  and  Tlieodolite,  of  Plot- 
tinp,  of  Copying,  Reduciny  and  Enlarr/inr/  Plans.— \.  Before  we 
proceed  to  exemplify  the  method  of  using  the  plane  table,  it 
may  be  proper  to  inform  the  learner,  that  the  paper  should  be 
wetted  with  a  sponge  before  it  is  laid  on  the  table,  that  it  may 
lie  the  more  smoothly  ;  that  at  every  station  the  table  should 
be  placed  as  nearly  horizontal  as  possible,  by  moving  the  legs 
out  or  in  to  the  height  wanted,  and  then  turned  round   by  the 


Thus  the  trapezium 


socket  till  the  north  end  of  the  needle  points  over  the  deur  de 
lis  in  the  compass  box,  making  the  longersiileof  the  table  point 
N  and  S,  and  the  shorter  Ji  and  W  ;  and  that  before  un  obser- 
vation is  made,  the  instrument  should  be  m:idefasl,  by  turning 
the  screw  in  the  socket.  This  being  premised  in  order  to  ex- 
emplify the  use  of  the-  plane  table,  suppose  the  area  and  plan  of 
the  field,  of  which  lig.  7(i.  is  a  sketch,  were  required. 

Poles  being  placed  at  the  angle  ofihe  field,  plant  the  table  at 
A,  observe  that  it  is  level,  and  that  the  neeille  settles  over  the 
fear  dr  lis,  then  screw  it  fast ;  assume  a  convenient  part  of  the 
paper  to  represent  A,  lay  the  thin  end  of  the  index  on  the  point 
A,  look  through  the  si^ht,  and  make  the  pole  placed  at  E  and 
the  hair  in  (he  sight  to  coincide,  draw  the  line  A  E  with  a  black 
lead  pencil,  or  the  point  of  the  compasses,  and  lay  ofi  the  mea- 
sured distance  A  E  from  a  scale  of  equal  parts  ;  then  lift  the 
index,  lay  its  thin  edge  upon  the  point  A,  and  take  the  bearing 
of  B,  draw  A  B,  and  lay  off  the  measured  distance  A  B,  from 
the  same  scale  as  before.  Remove  the  table  to  B,  placing  its 
centre  inuiiediately  above  the  bole  where  the  pole  stood,  slack- 
en the  screw  a  little,  l;iy  the  thin  idge  of  the  index  on  B  A,  and 
take  a  back  sight  to  A,  hold  the  index  f,ist,  and  move  the  table 
round,  till  jou  see  the  hair  in  the  sight  and  the  pole  at  .\  to  co- 
incide, (hen  screw  it  fast,  turn  (he  index,  and  lay  its  tliin  edge 
over  the  point  B,  and  when  you  see  the  hair  in  the  sight  an  1 
the  point  at  C  to  coincide,  draw  B  C,  and  lay  off  the  measur- 
ed distance  B  C  as  before.  At  every  station  at  which  a  bear- 
ing is  taken,  before  drawing  tlie  line,  observe  that  the  index 
has  not  moved  from  the  line  on  which  it  w  as  laid,  and  draw  (he 
lines  as  long  as  possible,  for  the  inde.x  can  be  laid  more  exact- 
ly on  a  long  line  than  on  a  short  one.  Remove  the  table  to  C, 
and  having  taken  as  before  a  hack  sight  to  B,  lay  the  thin  edge 
of  the  in.-lex  on  C,  and  move  the  index  till  you  see  the  cross 
hair  and  the  pole  at  D  to  coincide,  then  draw  the  line,  and  lay 
off  as  before  the  measured  distance  C  D.  Remove  the  table  (o 
D,  and  having  taken  as  before  a  back  sisht  to  C,  take  the  bear- 
ing of  D  E  ;  if  it  answer,  and  the  line  D  E  to  the  measure<l  dis- 
tance D  E,  it  proves  (ha(  yon  have  committed  no  error  either  in 
observing  the  angles  or  in  measuring  the  distances,  for  if  an 
error  has  been  committed,  the  work  will  not  meet.  Errors  may 
also  be  iletccted  thus  :  leave  a  pole  at  any  former  station  ;  ap- 
ply the  thin  edge  of  the  index  to  that  pole  and  your  present 
station,  and  look  through  the  sight  to  the  pole  ;  then  if  no  error 
has  been  commited,  the  needle  will  settle  over  the  fliiir  dc  lis 
in  the  compass  box;  if  it  rest  in  any  other  direction,  an  error 
has  been  committed,  which  should  be  corrected  before  you 
proceed  farther. 

It  may  be  observed,  that  the  same  field  might  also  havebeen 
measured  by  either  of  the  following  methods. 

The  instrument  might  have  been  planted  at  any  of  the  angles 
whence  the  other  angles  may  be  seen,  as  at  A,  and  the  bearings 
of  B,  C,  D,  and  E  fiom  A  observed,  and  also  the  distances 
A  B,  A  C,  A  D,  and  A  E,  measured.  Or  the  instrument  might 
have  been  placed  at  any  point  within  the  field  w  hence  all  the 
angles  may  be  seen,  as  at  O,  and  the  bearings  of  A,  B,  C.  D. 
and  E  from  O  observed,  and  also  the  distances  O  A,  O  B,  O  C, 
O  D,  and  O  E  measured.  By  either  of  which  methods  it  is  plain 
the  field  mny  be  plotted,  and  its  area  ascertained.* 

2.  When  a  survey  is  to  made  with  a  theodolite,  before  you 
begin,  see  (hat  (he  ins(rument  be  properly  adjusted,  the  cross 
hairs  in  the  telescope  exactly  in  the  centre  of  the  tube,  and  the 
level  right.  Then,  having  placed  poles  at  the  angles,  &:c.  and 
brought  the  instrument  to  the  place  where  you  intend  to  begin, 
plant  it  (here  as  firndy  as  you  can,  and  also  as  level  as  possible, 
by  moving  the  legs  out  and  in,  till  within  the  limits  of  the  level 
screws  ;  then  having  levelled  it  exactly  by  means  of  the  four 
screws  between  the  brass  plates  fixed  to  the  head  of  the  legs, 
slacken  a  little  the  screw  which  holds  the  theodolite  fast  to  the 
brass  plates,  and  wi(h  hotli  hands  turn  the  instrument  round  ou 
its  axis,  (ill  (he  N  end  of  the  needle  settles  over  the^f  hj-  de  lis  in 
(he  compass  box,  and  set  the  index  to  180°  or  360°  on  the  limb, 
according  as  it  is  divided  into  twice  180°  or  into  360 ;  in  the 
latter  case  the  dillerent  ends  of  the  needle  will  alternately  agree 

*  A  plane  talile,  with  Index  and  sIo;li(5,  ball  and  socket,  and  tliree-lecgej 
slnnc],  maybe  ptiic-liaseJ  from  any  mathematical  instrament-niakcr,  for  from 
four  and  a  half,  tu  five  and  a  half  guineas. 
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with  the  limb,  when  the  observations  are  accurate  ;  when  the 
theodolite  is  placed  so  that  the  needle  and  limb  may  correspond, 
the  screw  tlint  holds  the  instrument  fast  to  the  brass  plates 
must  he  made  tight;  and  before  an  observation  is  made, 
the  screw  which  hcilds  the  telescope  and  quadrant  fast  to  the 
limb  must  be  so  slackened,  that  the  pinion  may  turn  the  teles- 
cope easily  round  with  the  thumb  and  finger,  till  llie  pole  pla- 
ced at  the  second  station  is  seen  to  coincide  with  the  cross 
hairs  in  the  telescope;  then  the  screw  is  tightened,  the  bear- 
ing of  the  pole  at  the  second  station  marked  on  an  eye-sketch, 
and  the  distance  measured.  The  instrument  is  then  to  be 
planted  at  the  second  station,  its  centre  being  placed  exactly 
over  the  hole  where  the  pole  stood.  Then  slacken  a  little  the 
screw  that  holds  the  instrument  fast  to  the  legs,  and  turn  the 
theodolite  till  you  see  through  the  telescope  the  pole  left  at 
the  first  station  ;  here  screw  it  fast  again,  and  slacken  the  other 
screw  whicli  holds  the  telescope  and  quadrant  fast,  to  the  limb  ; 
turn  the  pinion  round  to  tlie  3d  station,  and  mark  its  bearing, 
and  so  on.  The  magnetic  needle  is  used  as  a  test  of  the  accu- 
racy of  the  observations  ;  for  when  no  error  has  been  committed, 
the  degrees  pointed  out  by  the  needle  will  correspond  with 
those  on  the  limb.* 

3.  Of  the  principal  method  of  ;)/o»m/7,  or  making  a  plan  of 
an  estate,  the  following  brief  directions  will  give  the  learner 
some  idea :— Suppose  the  estate  measured,  by  taking  a  circuit 
round  it  with  the  theodolite,  and  filling  up  the  interior  with  the 
chain.  Lay  the  paper  on  which  the  plan  is  to  be  drawn  very 
smoothly  on  a  drauiny  board  ;  draw  a  pencil  line  from  the  top 
to  the  bottom,  to  represent  the  maijnetic  meridian  ;  about  the 
middle  of  that  line  make  a  point,  on  which  lay  the  centre  of  the 
circular  ;)ro<r(7(/o/-,  so  that  the  straight  edge  may  coincide  with 
the  meridian  line  ;  place  a  weight  above  it,  to  keep  it  steady  in 
that  position,  and  draw  a  pencil  line  round  the  ed2;e  of  it. 
Prick  ofl' the  angles  at  the  several  stations  with  a  plutliny  pin, 
marking  them  1,  2,  3,  &c.  and  remove  the  protractor. — Consi- 
der where  the  beginning  of  the  work  should  be  placed,  so  that 
the  whole  may  come  within  the  compass  of  the  paper,  and  there 
make  a  mark.  Lay  the  fore  edge  of  the  parallel  ruler  from  the 
central  point  where  the  protractor  lay,  to  the  mark  1  on  the  pen- 
cilled circle.  Move  tlie  fore  edge  of  the  ruler  until  it  touches 
the  point  fixed  on  for  the  beginning  of  the  plot;  from  which 
draw  a  pencil  line  in  the  proper  direction;  apply  a  fealher- 
edged  scale  to  this  pencil  line,  so  that  the  division  O  may  be  at 
the  beginning  of  it,  and  prick  ofl' every  progressive  number  where 
any  oHsets  have  been  made;  then  turn  the  scale  across  the  line, 
and  prick  off  the  offsets  on  each  side  of  the  station  line  ;  draw 
the  boundary  lines  through  the  offset  points,  and  the  first  sta- 
tion will  be  completed.  Proceed  thus  with  each  of  the  other 
stations  in  their  order,  till  the  work  comes  to  a  close  at  station 
first.  After  the  principal  lines  are  laid  down,  proceed  to  the 
smaller  objects,  till  you  have  entered  every  thing  that  ought  to 
ap|)ear  in  the  plan,  as  houses,  brooks,  trees,  hills,  gates,  roads, 
mills,  bridges,  &c.  When  the  whole  is  plotted,  draw  a  line  for 
the  true  meridian,  with  a  Jleur  de  lis  pointing  north  in  a  va- 
cant place,  lay  down  a  scale  of  the  proportion  you  have  plotted 
by,  title  the  map  in  conspicious  characters,  and  give  it  a  border. 

4.  A  plan  may  be  copied  in  various  ways.  One  method  is  by 
means  of  a  copi/in;/ fflass.heinf::  a  large  square  of  fine  glass  set  in  a 
frame  which  can  he  raised  up  to  any  angle,  when  the  lower  side  of 
it  rests  on  a  table.  The  paper  on  which  the  plan  is  to  be  copied, 
being  fixed  to  the  plan  by  pins  at  the  corners,  the  plan  is  then 
to  be  laid  on  the  glass  ;  and  by  means  of  a  strong  light  placed 
behind  the  fjame,  every  line  of  the  plan  being  distinctly  seen 
through  the  elenn  paper,  may  be  accurately  traced  upon  it 
with  a  black  lead  pencil,  and  afterwards  inked  in. 

Another  method  is  as  follows  :  Rub  some  sheets  of  cnmJji'c 
paper  over  with  nHt-oiV,  and  place  the  oiled  paper  for  a  few 
da)s  between  sheets  of  blotting  paper.  When  it  is  thoroughly 
dry,  lay  it  upon  the  plan,  with  a  weight  above  it,  and  with  a 
i.lac^k  lead  pencil  go  over  all  the  lines,  till  you  have  copied  the 
VI hole  upon  the  oiled  paper.  Then,  having  rubbed  one  side  of 
a  sheet  of  thin  paper  uniforndy  over  with  lead-dust,  lay  the 
lubbed  side  upon  the  drawing  paper,  and  the  oiled  plan  above 


*  Theodolites   sell   from    live    guiuens  to    lliiily    pounds,    and    upwnids, 
atcordiog  to  tbeir  coostrucLioa. 


it,  and  trace  the  lines  of  the  plan,  pressing  the  tracer  so  as  that 
the  black  lead  under  the  lines  may  be  transferred  to  the  clean 
paper.  Thus  an  accurate  outline  of  the  plan  may  be  obtained, 
whicih  may  afterwards  be  inked  in. 

Another  method  is  by  the  instrument  called  a  Pantograph, 
by  means  of  which  a  plan  may  be  copied,  reduced,  or  enlarged, 
very  expeditiously,  and  with  the  greatest  accuracy.  This  in- 
strument is  not  only  useful  in  reducing  plans,  but  it  may  be 
employed  with  equal  facility  in  copying,  reducing,  or  enlarging 
charts,  tiiaps,  projilrs,  landscapes,  &c. 

Another  method  is  by  dividing  the  plan  into  small  squares, 
by  means  of  equidistant  parallel  lines,  intersecting  one  another, 
and  then  dividing  the  paper  on  which  the  plan  is  to  be 
copied  into  the  same  number  of  squares,  either  less  or  greater 
than  those  on  the  plan,  or  equal  to  them,  according  as  you  wish 
the  copy  to  be  less,  or  greater  than,  or  equal  to,  the  original. 
Then  observe  in  what  S(|uares  the  several  parts  of  the  plan  are, 
and  draw  with  a  pencil  similar  parts  in  the  corresponding 
squares  of  the  copy  ;  when  the  outline  is  thus  obtained,  it  may 
be  inked  in. — Davidson's  Practical  Matliemutics. 

L.\ND,  in  the  sea  language,  makes  partof  several  compound 
terms  ;  thus  Land-laid,  or  to  lay  the  land,  is  just  to  lose  sight 
of  it.  Land-locked,  is  when  land  lies  all  round  the  ship,  so  that 
no  point  of  the  compass  is  open  to  the  sea  :  Land-mark,  any 
mountain,  rock,  &.c.  that  serves  to  makethe  land  known  at  sea. 
Lflwr/ ii  *//«(  in,  signifies  that  another  part  of  land  hinders  the 
sight  of  that  the  ship  came  from.  Land  to,  or  so  far  from  shore 
that  it  can  only  be  just  discerned.  Land  turn,  9.  wind  that  in 
almost  all  hot  countries  blows  at  certain  times  from  the  shore  in 
the  night.  To  set  the  land,  that  is,  to  see  by  the  compass  how 
it  hears. 

Land  Breeze,  a  current  of  air,  whicli,  in  many  parts  within 
the  tropics,  particularly  in  the  West  Indies,  regularly  sets  from 
(he  land  towards  the  sea  during  the  night,  and  this  even  on  op- 
posite points  of  the  coast. 

Land  Fall,  the  first  land  discovered  after  a  sea  voyage  ; 
hence,  a  good  land  fall  implies  a  discovery  of  the  land  at  or 
near  the  place  to  which  the  course  was  directed;  and  a  bad 
land  fall  implies  the  contrary. 

Land  Locked,  is  said  of  a  harbour  which  is  environed  by 
land  on  all  sides,  so  as  to  exclude  the  prospect  of  the  sea, 
unless  over  some  intervening  land.- — To  Make  the  Land,  is  to 
discover  it  after  having  been  out  of  sight  of  it  for  some  time. 

Land  Mark,  any  mountain,  rock,  steeple,  or  tl.e  like,  near 
the  sea-side,  which  serves  to  direct  ships  passing  by,  how  to 
steer,  so  as  to  avoid  certain  dangers,  rocks,  shoals,  whirlpools, 
&c. 

Land  Waiter,  an  officer  of  the  custom-house,  whose  duty  is, 
upon  landing  any  merchandise,  to  examine,  taste,  weigh,  mea- 
sure them,  &o.  and  to  take  an  account  thereof.  In  some  ports 
they  also  execute  the  ofiice  of  a  coast-waiter.  They  are  like- 
wise occasionally  styled  searchers,  and  are  to  attend  and  join 
with  the  patent  searcher  in  the  execution  of  all  cockets  for  the 
shipping  of  goods  to  be  exported  to  foreign  parts  ;  and  in  cases 
where  drawbacks  on  bounties  are  to  be  paid  to  the  merchant 
on  the  exportation  of  any  goods,  they,  as  well  as  the  patent 
searchers,  are  to  certify  the  shipping  thereof  on  the  debentures. 

Land  Tax,  one  of  the  annual  taxes  raised  upon  the  subject. 
See  Tax.  The  land  tax,  in  its  modern  shape,  has  superseded 
all  the  former  methods  of  rating  either  property,  or  persons  in 
respect  of  their  property,  whether  by  tenths  or  fifteenths,  sub- 
sidies on  land,  hydagcs,  scutages,  or  talliages  ;  a  short  expli- 
cation of  which  will,  however,  greatly  assist  us  in  understand- 
ing our  ancient  laws  and  history.  An  act  passes  annually 
for  the  raising  in  general,  £2,037,6'27.  \)s.  lOirf-  by  the  above- 
said  tax,  at  4s.  in  the  pound  ;  whereof  there  shall  be  raised  in 
the  several  counties  in  Kngland,  according  to  the  proportions 
expressed  in  the  act,  £1,989,673.  7*.  lOirf. ;  ftud  in  Scotland, 
£47,9J4.  Is.  2d.  by  an  eight  months'  cess  of  £.>994.  5s.  \ld.  per 
measure,  to  be  raised  out  of  (he  land  rent,  and  to  be  paid  at 
four  terms,  as  specified  in  the  act,  by  two  months'  amount  each 
time. 

LANDEN,  John,  an  eminent  English  mathematician,  was 
born  at  Peakirk,  near  Peterborough,  in  January,  1719.  He 
became  an  early  proficient  in  the  mathematical  sciences,  and 
was  a  contributor  to  the  Ladies'  Diary  iu  1741,  and  continued 
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his  labours  in  Uiat  useful  little  pcrlorniancc  nearly  till  his  death, 
in  Jaiiiiarv,  1790. 

LANDSCAPK.     See     Painting. 

LANDSMEN,  the  distinctive  appellation  of  those  onboard  a 
ship  who  have  never  before  been  at  sea. 

LANGHHIj,  or  LANr.KAGE,  a  particular  kind  of  shot,  formed 
of  bolts,  nails,  and  otlicr  pieces  of  iron  tied  to;;elhcr,  and  form- 
ins  a  sort  of  cylinder,  which  corresponds  with  the  bore  of  the 
cannon  from  wliicli  it  is  discluirsed,  in  order  to  wound  or  carry 
away  the  masts,  or  tear  the  sails  and  rigsinp  of  tlie  adversary. 
It  is  seldom  used  but  by  privateers  or  merchantmen. 

LANGIJAGB.  Man,  of  all  animals,  only  is  possessed  of 
speech.  Mere  sound  is,  indeed,  the  si^n  of  what  is  pleasurable 
or  painful,  and  it  is,  for  that  reason,  common  to  most  other  ani- 
mals ;  lor  in  Ibis  manner  do  they  signify  their  feelings  to  each 
other,  liul  speech  indicates  what  is  expedient  or  hurtful,  and, 
a  natural  cnnsciiuenee,  of  what  is  just  or  unjust,  it  is  tliercfore 
given  to  man,  by  that  great  Heing  who  endowed  him  with  con- 
sciousness; for  a  sense  of  good  and  evil  is  peculiar  to  man  alone. 

1.  The  most  intelligent  of  the  brute  creation  frequently  as- 
tonish us  by  at^tions,  which  can  proceed  only  from  powers  of 
intellect  similar  to  our  own  ;  the  capacity  of  speech,  then,  is 
the  criterion  of  distinction  between  man  and  the  brute  creation. 
Reason,  tli<^  capital  faculty  and  characteristic  of  man,  would, 
without  this  extensive  power  of  communication,  have  re- 
mained in  inactivity,  its  energies  unexeited,  and  its  facnities 
torpid. 

When  the  influence  of  language  upon  intellect  is  fully  and 
maturely  considered,  it  will  be  found  that  the  most  brilliant 
discoveries  in  philosophy  and  science  are  derived  from  this 
source.  If  those,  whose  genius  has  dazzled  the  world  with  its 
splendour,  had  been  deprived  of  the  observations  and  the  re- 
searches of  others,  they  would  not  have  risen  above  the  level  of 
the  least  cultivated,  and  most  uninformed.  Take  from  man  the 
use  of  speech,  and  of  visible  signs,  his  intellectual  faculties 
would  iudeed  be  circuniscrilied  within  very  narrow  limits. 

2.  The  hitman  voice  is  air  sent  out  from  the  lungs,  and  so  agi- 
tated and  modified  in  its  passage  through  the  wind-pipe  and 
larynx,  as  to  be  distinctly  audible.  The  windpipe  is  timt  tube 
which,  on  touching  the  forepart  of  our  throat  externally,  we  feel 
hard  and  uneven  ;  it  conveys  air  into  the  lungs  for  the  purpose 
of  respiration  and  speech.  It  consists  of  cartilages,  circular 
before,  that  tliey  may  resist  external  injury  ;  but  flattish  on 
the  opposite  side,  that  they  may  not  hurt  the  a^sophagus,  or  gul- 
let, which  lies  close  behind,  and  is  the  tube  which  conveys  food 
into  the  stomach.  These  cartilages  are  separated  by  fleshy 
membranes;  by  means  of  which  the  windpipe  may  be  short- 
ened or  lengtliened,  and  when  necessary,  incurvated  vsithont 
iucoHvenience.  The  upper  part  of  windpipe  is  called  the 
larynx  ;  it  consists  of  four  or  five  cartilages,  that  may  be 
expanded  or  brought  together  by  the  agency  of  the  muscles, 
which  operate  all   at  the  same  time. 

3.  In  the  middle  of  the  larynx  there  is  a  small  aperture 
called  the  clottis,  through  which  the  breath  and  voice  are 
conveyed,  but  wliicli  wlien  «c  swallow,  is  covered  by  a  lid, 
called  the  epiglollis;  for  if  any  part  of  our  food  get  into 
the  windpipe  by  this  passage,  it  occasions  coughing,  till  it 
is  thrown  out  again.  The  best  authors  have  determined, 
that  the  human  voice  is  produced  by  two  semicircular  mem- 
branes in  the  middle  of  the  larynx,  which  form  by  their  se- 
paration the  aperture  termed  the  glottis.  The  space  between 
them  is  not  more  than  the  tenth  part  of  an  inch  in  width, 
through  viliich  tlie  breath  transmitted  from  tlie  lungs  passes 
with  considerable  velocity.  It  gives,  in  its  passage,  a  brisk 
vibratory  motion  to  the  membranous  lips  of  the  glottis,  and 
thus  forms  the  sound  called  voice;  this  is  strengthened  and 
mellowed  by  reverberation  from  the  palate  and  other  cavities 
in  the  mouth  and  nostrils  ;  and  as  these  are  better  or  worse 
adapted  for  reverberation,  the  voice  is  more  or  less  harmo- 
nious. 

4.  The  origin  of  language  is  involved  in  nnieh  obscurity.  We 
are  informed  by  the  sacred  historian,  that  the  rudiments  of  lan- 
guage were  given  to  man  by  his  Maker;  for  Adam  named  all 
creatures :  we  must  not,  however,  imagine  tliat  tliis  was  a  per- 
fect system. — it  was  but  the  first  step.  It  is  natural  to  sup- 
pose, that  (Jod  taught  our  first  parents  only  such  language  as 
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suited  th<ir  present  occasions,  leaving  them  to  enlarge  and 
improve  it  as  their  necessities  re<iuired.  Supposing  a  perio<l  to 
exist,  when  words  were  uninventcd  or  unknown,  men  would 
have  had  no  other  method  of  communicating  their  feelings  to 
others  than  by  the  cries  of  passion,  aecmnpanied  by  such  ges- 
tures, us  were  expressive  of  emotion.  Tliesc  arc  the  otdy  signs 
which  nature  teaches,  and  they  arc  intelligible  to  all.  Were 
two  men,  ignorant  of  each  other's  language,  to  meet  together, 
each  would  endeavour  to  express  himself  by  gesticulation,  by 
signs,  or  by  short  and  sudden  exclamations  ;  which  would  be 
uttered  in  a  strong  and  passionate  manner.  These,  graumia- 
rians  have  denominated  interjections,  and  they  were  undoubt- 
edly the  lirst  elements  of  speech. 

6.  When  more  enlarged  conimunieation  became  requisite, 
an<l  names  began  to  be  applied  (o  ohjeels,  the  nature  of  the 
object  was  assimilated  as  much  as  possible  to  the  sound  of 
the  name.  To  describe  any  thing  harsh  or  boisterous,  a  harsh 
or  boisterous  sound  was  employed  ;  names  were  never  given  in 
a  manner  purely  arbitrary.  !n  the  Hclirew,  the  names  of  ani- 
mals given  by  Adam,  bear  a  striking  analogy  to  the  individuals 
they  represent.  In  the  infancy  of  language,  nothing  was  more 
natural  than  to  imitate,  by  the  sound  of  voice,  the  noise  pro- 
duced by  external  objects  :  a  number  of  words  may  be  disco- 
vered, constructed  upon  this  principle.  When  one  sort  of 
wind  is  said  to  whistle,  and  another  to  mar;  when  a  serpent 
is  said  to  hiss;  a  fly  to  buz:,  and  falling  timber  to  crash  ;  a 
stream  to  flow,  and  hail  to  rattle ;  the  resemblance  of  the  word 
to  the  thing  signified,  is  plainly  discernible.  The  native  of 
Tahcile,  (usually  but  improperly  written  Utaheite.)  gives  to  the 
gun  the  appellation  of  tick-tich-hoo,  evidently  imitating  the 
cocking  and  report  of  a  firelock.  The  e»(r/;"w  also  derives  its 
name  from  its  note.  These,  and  a  host  of  instances  in  other 
languages,  prove  that  words  were,  originally,  imitative.  As 
the  multitude  of  terms,  however,  increased,  and  the  vast  field 
of  learning  was  filled  up,  words,  by  a  thousand  fanciful  and 
irregnlar  methods  of  derivation  and  composition,  deviated 
widely  from  the  primitive  character  of  their  roots,  and  lost  all 
resemblance  to  the  objects  which  they  were  intended  to  repre- 
sent. Words  may  be  considered  as  symbols,  not  as  imita- 
tions ;  as  arbitrary  or  instituted,  not  natural,  signs  of  ideas. 

C.  In  the  early  ages  of  the  viorld,  there  is  every  reason  to 
suppose  that  the  difference  of  the  language  in  Europe,  Asia, 
ami  Africa,  was  no  more  than  a  difference  of  dialects  ;  and  that 
the  people  of  Greece,  of  Phenicia,  and  of  Egypt,  mutually 
understood  each  other.  The  oriental  origin  of  the  Latin  and 
Greek  is  now  generally  acknowledged  ;  and  to  these,  the  Teu- 
tonic dialects  have  an  affinity  ;  the  Arabic,  the  Chaldce,  the 
Syriac,  and  the  Ethiopic,  still  bear  the  most  striking  resem- 
blance to  the  Hebrew  ;  in  the  Welsh,  are  many  words  analogous 
to  it:  the  Celtic,  also,  has  derived  much  from  this  and  other 
eastern  languages.  The  Hebrew,  then,  if  we  judge  from  these 
remarkable  facts, —  from  the  mode  of  its  derivation,  from  its 
radicals,  or  from  the  simplicity  of  its  structure, — must  undoubt- 
edly be  considered  as  the  primitve  or  parent  language. 

7.  An  eminent  linguist  of  the  present  day,  thinks  it  very 
likely  that  the  original  language  was  composed  of  monosyl- 
lables, that  each  had  a  distinct  ideal  meaning,  and  only  one 
meaning;  asdili'erent  acceptations  of  the  word  would  undoubt- 
edly arise,  either  from  compounding  terms,  or  when  there  were 
but  few  words  in  the  language,  using  them  by  a  different  mode 
of  pronunciation,  to  express  a  variety  of  things.  Where  this 
simple,  monosyllabic  language  prevailed,  (and  it  must  have 
prevailed  in  the  first  ages  of  the  world,)  men  would  necessarily 
have  simple  ideas,  and  a  corresponding  simpliciti/  of  manners. 
The  Chinese  language  is  exactly  such  as  this;  and  the  Hebrew, 
if  stripped  of  its  vowel  points  ;  and  its  prefixes,  sufiixes,  and 
postfixes,  separated  from  their  combinations,  so  that  they  might 
stand  by  themselves,  would  nearly  answer  to  this  character, 
even  in  its  present  stale.  The  same  author,  speaking  of  the 
confusion  of  tongues,  thinks,  that  God  caused  the  workmen 
employed  in  building  the  Tower  of  IJabel,  to  articulate  the 
same  word  dill'erently, — to  affix  different  ideas  to  the  same 
tern), — and  perhaps,  by  transposing  syllables,  and  intercliang- 
ing  letters,  to  form  new  terms  and  compounds,  so  that  the 
mind  of  the  speaker  was  apprehended  by  the  hearer  in  a  con- 
trary sense  to  what  was  intended. 
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LANGUOR,  among  Physicians,  signifies  great  wealvness  and 
loss  of  strengtii,  attended  with  a  dejeclion  of  mind;  so  that 
tlie  patients  can  scarce  walk  or  even  stand  upright,  but  are 
apt  10  faint  away. 

LANIARD,  or  Lannif.rs,  a  short  piece  of  rope  or  line,  fast- 
ened to  several  machines  in  a  sliip,  and  serving  to  secure  them 
in  a  particular  place,  or  to  manage  them  more  conveniently  ; 
such  are  the  laniards  of  the  gun  ports,  the  laniards  of  the  huoy, 
the  laniard  of  the  cat-hook,  Stc.  The  principal  laniards  used 
in  a  ship  are  those  employed  to  extend  the  shrouds  and  stays 
of  the  mast  by  their  communication  with  the  dead-eyes  and 
hearts,  so  as  to  form  a  sort  of  mechanical  power  resembling 
that  of  a  tackle.  The  following  is  the  manner  in  which  those  la- 
niards are  fixed  in  the  dead-eyes;  one  end  of  the  laniard  is 
thrust  through  one  of  the  holes  in  the  upper  dead-eye,  and  then 
knotted  to  prevent  it  from  drawing  out ;  the  other  end  is  then 
passed  through  one  of  the  holes  in  the  lower  dead-eye,  whence 
returning  upward,  it  is  inserted  through  the  second  hole  in  the 
upper  dead-eye,  and  next  through  the  second  in  the  lower  dead- 
eye,  and  finally  through  the  third  holes  in  both  dead-eyes.  The 
end  of  the  laniard  being  then  directed  upwards  from  the  Ion  est 
dead-eye,  is  stretched  as  stiff  as  possible  by  the  application  of 
tackles,  and  that  the  several  parts  of  it  may  slide  with  more  faci- 
lity throu:;h  the  holes  in  the  dead-eyes,  it  is  well  smeared  with 
hog's  lard  or  tallow,  so  that  the  strain  is  immediately  communi- 
cated to  all  the  turns  at  once. 

LANISTER,  in  Antiquity,  is  sometimes  used  to  signify  an 
executioner,  but  more  frequently  for  a  master  gladiator,  who 
taught  the  use  of  arms,  and  had  always  people  under  him 
ready  to  exhibit  shows  of  that  kind.  For  this  purpose,  they 
either  purchased  gladiators,  or  educated  children  in  that  art, 
that  had  been  exposed. 

LANIUS,  the  S/uikc,  in  Natural  History,  a  genus  of  birds 
of  the  order  pieae.  There  are  fifty-six  species.  The  great 
shrike  is  about  the  length  often  inches,  and  found  in  France  in 
great  numbers,  but  rare  in  England.  It  subsists  on  insects 
and  small  birds,  seizing  the  last  by  the  throat  and  strangling 
them,  and  then  fixing  them  on  athorn,  from  which  it  tears  them 
piecemeal  and  devours  them.  To  decoy  them  within  its  reach, 
it  imitates  the  song  of  many  birds,  which  approach,  delighted 
by  the  sounds,  and  unsuspicious  of  the  danger.  It  is  a  favou- 
rite bird  with  husbandmen,  as  it  is  considered  by  them  a  mor- 
tal enemy  to  rats,  mice,  and  other  species  of  vermin.  It,  how- 
ever, prefers  mountainous  and  secluded  situations  to  the  neigh- 
bourhood of  mankind. 

The  red-backed  shrike  is  nmch  more  frequently  to  be  met 
with  in  this  country  than  the  last  species.  It  is  particularly 
fond  of  grasshoppers  and  beetles,  which,  as  indeed  various 
other  articles  of  its  food,  it  will  stick  upon  a  thorn. 

LANTERN,  a  well  known  machine,  of  which  there  are  many 
used  in  a  sliip,  such  as  poop-lanterns,  top-lanterns,  signal-lan- 
terns, store-room  lanterns,  powder-room  lanterns,  &c. 

Lantlrn,  in  Architecture,  a  little  dome  raised  over  the 
roof  of  a  building,  to  give  light,  and  serve  as  a  crowning  to  the 
fabric. — The  term  lantern  is  also  used  for  a  square  cage  of 
carpentry,  placed  over  the  ridge  of  a  corridor  gallery,  between 
two  rows  of  shops,  to  illumine  them,  like  that  of  the  Royal 
Exchange,  London. 

Dark  Lantern,  one  with  one  opening,  which  may  also  be 
closed  up  when  the  light  is  to  be  entirely  hid,  or  open  when 
there  is  occasion  for  the  assistance  of  the  light  to  discover  some 
object. 

IHayic  LANTERN,  an  optical  machine,  whereby  little  painted 
images  are  represented  so  much  magnified,  as  to  be  accounted 


the  effect  of  magic  by  the  ignorant.     The  contrivance  is  briefly 


this  :  A  B  C  D  is  intended  to  represent  a  tin  lantern,  from 
whose  side  there  proceeds  a  square  tube  bnklmc,  consisting 
of  two  parts;  the  outermost  of  which,  nklm,  slides  over  the 
other,  so  as  that  the  whole  tube  may  be  lengthened  or  shortened 
by  that  means.  In  the  end  of  the  arm  nh  Im,  is  fixed  a  convex 
glass, /i/;  about  (/e  there  is  a  contrivance  lor  admitting  and 
placing  an  object,  de,  painted  in  dilute  and  transparent  colours, 
on  a  plane  thin  glass;  which  object  is  there  to  be  placed  in- 
verted. This  is  usually  some  ludicrous  or  frightful  represen- 
tation, the  more  to  divert  the  spectators. 

LAPIDARY.  The  cutting  and  polishing  of  gems  is  the 
work  of  the  lapidary,  and  is  in  general  thus  performed  :  The 
form  most  proper  to  be  given  to  any  particular  gem  being 
determined  on,  it  is  cemented  to  the  end  of  a  stick,  and  the 
dillerent  facets  are  formed  by  a  mill  contrived  for  the  purpose. 
This  mill  is  a  plate  of  copper,  or  an  alloy  of  lead  and  tin,  to 
which  an  horizontal  motion  is  given  by  very  simple  machinery, 
and  the  surface  of  which  is  charged  either  with  diamond  pow- 
der and  oil,  or  with  fine  emery  and  water.  A  thick  peg  of  wood, 
called  a  gauge,  pierced  with  small  holes  in  all  directions,  is  set 
upright  on  the  lapidary's  bench,  close  to  the  mill,  and  the  pro- 
cess of  forming  the  facets  thus  takes  place.  The  stone  is  placed 
on  the  surface  of  the  mill,  the  opposite  end  of  the  slick  to  which 
it  is  cemented  being  inserted  in  one  of  the  holes  of  the  gauge. 
In  this  position  it  is  kept  steady  by  the  workman  with  the 
right  liatid,  whilst  with  the  other  he  puts  the  mill  in  motion. 
The  skill  of  the  lapidary  depends  on  regulating  the  velocity  of 
the  mill,  and  pressing  with  more  or  less  force  on  the  stick,  with 
an  almost  imperceptible  tendency  to  one  or  other  direction  in 
different  stages  of  the  work,  examining  each  facet  at  very  short 
intervals,  in  order  to  give  as  great  precision  as  possible  to  its 
size  and  form.  This  part  of  the  business  being  completed,  the 
cutting  mill  is  taken  out,  and  replaced  by  one  of  brass,  on 
which  the  polishing  is  performed  by  means  of  fine  emery, 
tripoli,  and  rotton-stone,  exactly  in  the  same  manner  as 
is  practised  in  the  first  stage  of  the  process  for  setting  the 
facets. 

LAPIDESCENT,  any  thing  which  has  the  faculty  of  petrify- 
ing, or  turning  bodies  to  a  stony  nature.  The  older  naturalists 
speak  of  lapidescent  juices. 

LAPIS,  in  general,  is  used  to  denote  a  stone  of  any  kind. 

LAPLYSIA,  or  Sea-Hare,  a  genus  of  marine  animals 
belonging  to  the  class  of  vermes. 

LAPSANA,  Kipplewort,  a  genus  of  plants  belonging  to  the 
syngenesia  class,  and  in  the  natural  method  ranking  under  the 
49lh  order,  compositae. 

LAPSE,  in  Ecclesiastical  Law,  a  slip  or  omission  of  a  patron 
to  present  a  clerk  to  a  benefice  within  six  months  of  its  being 
void  ;  in  which  case,  the  benefice  is  said  to  be  in  lapse,  or 
lapsed,  and  the  right  of  presentation  devolves  to  the  ordi- 
nary. 

LAPSED  Legacy,  is  where  the  legatee  dies  before  the 
testator,  or  where  a  legacy  is  given  upon  a  future  contingency, 
and  the  legatee  dies  before  the  contingency  happens. 

LAP-SIDED,  the  state  of  a  ship  which  is  built  in  such  a  man- 
ner as  to  have  one  side  heavier  than  the  other,  and  by  conse- 
quence to  retain  a  constant  heel  or  inclination  towards  the  hea- 
viest side;  unless  when  she  is  brought  upright  by  placing  a 
greater  quantity  of  the  cargo  or  ballast  on  the  other  side. 

LAQUEARIUS,  a  kind  of  master  wrestler,  or  champion, 
among  the  ancients,  who  in  one  hand  held  a  laqueus,  i.e.  a 
sort  of  snare,  wherewith  to  embarrass  and  entangle  his  anta- 
gonist, and  in  the  other  a  poniard  to  stab  him. 

LAQUERING,  the  laying  on  metals  coloured  or  transparent 
varnishes,  to  produce  the  appearance  of  a  difl'erent  colour  in 
the  metal,  or  to  preserve  it  from  rust.  Thus,  laquered  brass 
appears  gilt  ;  and  tin  is  made  yellow.  Seed-lac  is  the  chief 
composition  for  laquers,  but  turpentine  makes  a  cheaper 
laquer. 

To  imitate  Gilding  on  Brass,  take  one  ounce  of  turmeric,  add 
a  drachm  of  safl'ron,  and  another  of  arnotto,  and  add  to  these  a 
pint  of  spirits  of  wine.  Place  the  bottle  in  a  moderate  heat, 
shake  it  frequently  for  several  days,  and  in  the  end  you  will 
procure  a  fine  yellow.  Add  now  three  ounces  of  seed-lae,  and 
when  this  is  dissolved,  strain  oil'  the  mixture:  or  you  may  mix 
one  ounce  of  turmeric  root  ground,  half  a  drachm  of  dragon's 
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blood,  and  a  pint  of  spirits  of  wine.  Saffron  is  sometimes  used 
to  form  the  body  of  colour  in  this  lixpior,  instead  of  the  tur- 
meric;  it  makes  a  warmer  but  more  expensive  yellow,  and  as 
turmeric  has  the  advantage  in  forminp;  a  much  stronger  tinge 
in  spirits  of  wine,  it  receives  the  preference.  Aloes  and  gam- 
boge are  also  sometimes  used  in  la(|ucrs  for  l)rass :  aloes  arc 
not  necessary  where  turmeric  or  sallron  is  used ;  and  the  gam- 
boge, though  a  strong  juice  in  water,  alVords  but  a  weak  tinge 
in  spirits  of  wine. 

A  Laquer  for  Tin,  to  imitate  a  Yellow  Metal.  Take  one  ounce 
of  turmeric  root,  of  dragon's  l>lood  two  drachms,  and  one  pint 
of  spirits  of  wine  ;  add  a  sullit'ient  quantity  of  seed-lac. 

A  Laquer  for  J.oelis,  S'c.  Seed-lac  varnish  alone,  or  with  a 
little  dragon's  blood  ;  or  a  com[)Ound  varnish  of  ecjual  parts  of 
seed-lac  and  resin,  with  or  without  the  dragon's  blood. 

A  (ioltt-eoloured  Laquer  for  OiUliiig  Leather.  The  gilt  leather 
used  for  skreens,  room-borders,  &c.  is  leather  covered  with 
silver  leaf,  and  laquered  with  the  following  composition  :  Take 
four  pounds  and  a  half  of  line  white  resin,  of  common  resin  the 
same  quantity,  of  gumsandarach  two  pounds  and  a  half,  and 
of  aloes  two  pounds;  bruise  those  which  are  in  great  pieces. 
mix  them  together,  put  them  into  an  earthen  pot  over  a  good 
charcoal  fire,  or  any  fire  without  flame.  Melt  all  the  ingredients, 
stirring  them  well  with  a  spatula,  that  they  may  be  thoroughly 
mixed,  and  prevented  also  from  sticking  to  the  bottom  of  the 
pot.  When  they  are  perfectly  melted  and  mixed,  add  gra- 
dually to  them  seven  parts  of  linseed  oil,  and  stir  the  whole 
with  the  spatula.  Make  the  liquid  boil,  slirring  it  all  the  time, 
to  prevent  the  sediment  from  sticking  to  the  bottom  of  the  ves- 
sel. When  the  varnish  is  boiled  seven  or  eight  hours,  add 
gradually  half  an  ounce  of  litharge,  or  half  an  ounce  of  red- 
lead,  and  when  they  are  dissolved,  pass  the  varnish  through  a 
linen  cloth,  or  flannel  bag.  The  way  of  knowing  when  the  var- 
nish is  suflieicntly  boiled,  is  by  taking  a  little  on  some  instru- 
ment, and  if  it  draws  out  and  is  ropy,  and  slicks  to  the  fingers, 
drying  on  them,  it  is  prepared. 

LAQUEUS,  in  Surgery,  a  kind  of  ligature,  so  contrived, 
that,  when  stretched  by  any  weight,  or  the  like,  it  draws  up 
close.  Its  use  is  to  extend  broken  or  disjointed  bones,  to 
keep  them  in  their  places  while  they  are  set,  and  to  bind  the 
parts  close  together. 

LARBOARD,  a  name  given  by  seamen  to  the  left  side-of  a 
ship  when  the  spectator's  face  is  turned  in  the  direction  of 
the  head. 

LARBOAKD-Tac/;,  is  when  a  ship  is  close  hauled,  with  the  wind 
blowing  on  her  larboard  side. 

Larboard- IFn<c/i,  a  division  of  a  ship's  company  on  duty 
while  the  other  is  relieved  from  it.     See  tlie  article  Watch. 

LARBOWLINES,  a  cant  term  used  by  the  boatswain's 
mates,  implying  the  larboard  watch. 

LARCENY,  or  Theft,  by  contraction  for  latroeiny,  latroei- 
niwn,  is  distinguished  by  the  law  into  two  sorts :  the  one 
called  simple  larceny,  or  jilain  theft,  unaccompanied  with  any 
other  atrocious  circumstance;  and  mixed  or  compound  larceny, 
which  also  includes  in  it  the  aggravation  of  a  taking  from  one's 
liouse  or  person.  1.  Simple  larceny,  when  it  is  the  stealing  of 
goods  above  the  value  of  twelvepence,  is  called  grand  larceny; 
when  of  goods  to  that  value,  or  under,  is  petty  larceny  :  offences, 
which  are  considerably  distinguished  in  their  punishment,  but 
not  otherwise.  iS'ee  Theft.  2.  Mixed  or  compound  larceny,  is 
such  as  has  all  the  properties  of  the  former,  but  is  accom- 
panied with  either  one  or  both  of  the  aggravations,  of  a  taking 
from  one's  house  or  person. 

LARD,  the  fat  of  swine,  which  differs  in  its  situation  from 
that  of  almost  every  other  quadruped,  as  it  covers  the  animal 
all  over,  and  forms  a  thick,  distinct,  and  continued  layer  be- 
twixt the  flesh  and  the  skin,  somewhat  like  the  blubber  in 
whales,  applicable  to  various  purposes  both  culinary  and  medi- 
cinal ;  and  particularly  to  the  composition  of  ointments.  The 
usual  mode  of  preparation  is  to  melt  it  in  a  jar  placed  in  a  ket- 
tle of  water,  and  in  this  state  to  boil  it,  and  run  it  into  bladders 
that  have  been  cleaned  with  great  care.  The  smaller  the  blad- 
ders are,  the  better  the  lard  will  keep.  The  fat  which  adheres 
to  the  parts  connected  with  the  intestines  differs  from  com- 
mon lard,  and  is  preferably  employed  for  the  greasing  of  car- 
riage wheels. 


LARES,  among  the  ancients,  derived  by  Apulius  De  Deo 
Socratis,  from  lar  familiaris,  a  kind  of  domestic  genii,  or  divi- 
nities, worshipped  in  houses,  and  esteemed  the  guardians  and 
protectors  of  families,  supposed  to  reside  more  innnediately  in 
the  chimney  corner.  The  lares  were  distinguished  from  the 
penates,  as  the  former  were  supposed  to  preside  over  house- 
keeping, the  servants  in  families,  and  domestic  aflair.s;  and 
the  latter  were  the  protectors  of  the  masters  of  families,  their 
wives,  and  children.  Accordingly,  the  lares  were  dressed  in 
short  succinct  habits,  to  .'thew  their  readiness  to  serve  ;  and 
they  held  a  sort  of  cornucopia  in  their  hands,  as  a  signal  of 
hospitality  and  good  housekeeping.  According  to  Ovid,  there 
were  generally  two  of  them,  who  were  sometimes  represented 
with  a  dog  at  their  feel.  The  lares  are  also  called  penates, 
and  were  worshipped  under  the  figures  of  fittlc  marmousels,  or 
images  of  wax,  silver,  or  earthenware. 

LARGE,  a  phrase  applied  to  the  wind  when  it  crosses  the 
line  of  a  ship's  course  in  a  favourable  direction,  particularly  on 
the  beam  or  quarter  ;  for  instance,  if  a  ship  is  steering  west, 
the  wind  in  any  point  of  the  compass  to  the  eastward  of  the 
south  or  north,  may  be  called  large,  unless  it  is  directly  east, 
and  then  it  is  said  to  be  right  aft. 

Sailing  Large,  is  therefore  the  act  of  advancing  with  a  large 
wind,  so  as  that  the  sheets  are  slackened  and  flowing,  and  the 
bowlines  entirely  disused.  This  phrase  is  generally  opposed  to 
sailing  close-hauled,  or  with  a  srant  wind,  in  which  situation 
the  sheets  and  bowlines  are  extended  as  much  as  possible. 

LARMIER,  in  Architecture,  a  flat  square  member  of  the 
cornice  below  the  cinasium,  and  jets  out  farthest;  being  so 
called  from  its  use,  which  is  to  disperse  the  water,  and  cause 
it  to  fall  at  a  distance  from  the  wall,  drop  by  drop,  or  as  if  by 
tears,  the  French  word  larm  signifying  a  tear. 

LARUS,  the  Gull,  in  Natural  History,  a  genus  of  birds  of 
the  order  anseres.  They  inhabit  principally  the  northern  cli- 
mates, subsisting  on  carrion,  and  on  fishes.  Gmelin  reckons 
fifteen  species,  and  Latham  nineteen. — L.  marinus,  is  twenty- 
nine  inches  in  length,  and  of  the  weight  of  five  pounds.  It  is 
found  in  various  parts  of  England,  and  on  most  of  the  northern 
coasts  of  Europe.  It  breeds  in  the  most  elevated  cliffs,  laying 
its  eggs  on  heaps  of  dung  deposited  by  various  birds.  It  feeds 
principally  on  fishes,  but  sometimes  attacks  birds.  The  herring- 
gull,  somewhat  less  than  the  former,  frequents  the  same  situ- 
ations, and  subsists,  like  that,  ehiefiy  upon  fish.  In  the  herring 
season  it  is  seen  watching  the  nets  of  the  fishermen,  and  is 
daring  enough  frequently  to  seize  its  prey  from  the  boats  and 
nets.— The  common  gull,  sixteen  inches  long,  and  about  a 
pound  in  weight,  breeds  on  the  rocks  and  dill's  on  the  British 
coasts;  and  on  the  banks  of  the  Thames,  near  its  union  with 
the  sea,  may  be  seen  in  immense  numbers,  picking  up  the 
worms  and  small  fishes  deposited  by  the  tide.  It  will  also 
follow  the  course  of  the  plough  over  the  ficMs,  to  pick  up  the 
insects  and  worms  which  are  thrown  up  l)y  it — The  black-cap, 
or  pewit  gull,  breeds  in  the  fens  of  Lincolnshire  and  Cam- 
bridgeshire, and,  after  the  season  of  breeding  is  over,  returns 
to  the  coasts.  The  old  birds  of  this  species  are  both  rank  and 
tough,  but  the  young  are  eaten  by  many  persons,  and  were 
formerly  much  admired  for  the  table,  taken  so  young  as  to  be 
unable  to  fly. — The  brown  gull  weighs  about  three  pounds.  It 
is  more  frequent  in  the  cold  than  in  the  warmer  latitudes,  and 
is  perhaps  the  most  daring  and  fierce  of  all  the  species.  In  the 
Faro  islands,  lambs  are  stated  to  be  often  torn  to  pieces  by  it, 
and  carried  to  its  nest.  On  the  island  of  Foula,  however,  it 
is  said  to  be  highly  valued  on  account  of  its  enmity  to  the 
eagle,  which  it  attacks,  and  follows  with  the  most  animated 
hostility.  Its  feathers  are  thought  by  many  to  equal  those  of 
the  goose- — The  tarrock  breeds  in  Scotland,  and  is  found  so 
far  north  as  Spitzbergen.  It  is  an  attendant  on  the  progicss 
of  whales  and  other  large  fishes,  which  drive  the  smaller  inha- 
bitants of  the  ocean  into  creeks  and  shallows,  where  the  tar- 
rocks suddenly  dart  on  them,  ensuring  alw  ays  an  easy  and  full 
repast.  The  tarrock  and  its  eggs  are  food  for  the  Greenlanders, 
and  of  their  skins  are  made  caps  and  garments. 

LARVA,  in  Natural  History.  The  larva  state  of  insects.  In 
general,  denotes  caterpillars  of  all  kinds.  The  caterpillar 
state  is  that  through  which  every  butterfly  must  pass  before  it 
I  arrives  at  its  perfect!  jh  and  beauty. 
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LASHERS,  are  properly  those  ropes  only  which  bind  fast 
the  tackles  and  the  breeches  of  the  ordnance,  when  tliey  are 
haled  or  made  fast  within  board. 

LASHING,  uhicli  denotes  a  piece  of  rope  used  to  fasten  or 
secure  any  moveable  body  in  a  ship,  or  about  her  masts,  sails,  and 
rigsinpt,  is  chielly  used  for  bindiri^up  to  the  ship's  side  muskets, 
butts  of  water  or  beer,  or  pieces  of  timber  to  make  spare  top- 
masts. 

LASKETS,  small  lines  like  hoops,  sewed  to  the  bonnets  and 
drabblers  of  a  ship,  to  lash  or  lace  the  bonnets  to  the  courns, 
or  the  drabblers  to  tlie  bonnets. 

L ASKING,  is  much  the  same  with  Roing;  larger  or  veering  ; 
that  is,  frnini;  with  a  quarterly  wind.     See  the  article  Veer. 

LASSITUDE,  or  Weariness,  in  Medicine,  a  morbid  sensa- 
tion, that  comes  on  spontaneously,  without  any  previous 
motion,  exercise,  or  labour.  This  is  a  frequent  symptom  in 
acute  distempers  :  it  arises  either  from  an  increase  of  bulk,  a 
diminution  of  proper  evacuation,  or  too  fcreat  a  consumption  of 
the  fluids  necessary  to  maintain  the  spring  of  the  solids,  or 
from  a  vitiated  secretion  of  that  juice. 

LASTAGE,  signifies  the  ballast  or  lading  of  a  ship. 

LATEEN  Sail,  a  triangular  sail,  frequently  used  by  xebecs, 
polacres,  fettees,  and  other  vessels  navigated  in  the  Medi- 
terranean sea. 

L'ATELIER  dk  l'Imprimeur,  the  Printinij  Press,  is  doe  to 
the  innovating  spirit  of  Monsieur  Bode,  who  composed  this 
asterisra  out  of  some  distinct  but  unformed  stars  situated  in  the 
Milky  Way,  and  Eastward  ofCanis  Major's  head:  Boundaries 
and  Contents:  north,  by  Monoceros,  east,  by  Canis  MHJor ; 
south,  by  Argo  Navis  ;  and  west  by  Monoceros,  Argo  Navis, 
and  Pyxis  Naiitica. 

LATERAL  Equation,  is  a  term  used  by  some  old  authors 
for  what  is  now  more  commonly  called  a  Simple  Ei/uation. 

LATH,  in  Building,  a  long,  thin,  and  narrow  slip  of  wood, 
nailed  to  the  rafters  of  a  roof  or  ceiling,  in  order  to  sustain  the 
covering. 

Lath-Bricks,  a  particular  sort  of  bricks,  made  in  some 
parts  of  England,  of  twenty-two  inches  in  length  and  six  in 
breadth,  which  are  used  in  the  place  of  laths  or  spars,  sup- 
ported by  pillars  in  casts,  for  the  drying  of  malt.  This  is  an 
excellent  contrivance  ;  for  besides  that  they  are  not  liable  to 
fire,  as  the  wooden  laths  are,  they  retain  the  heat  vastly  better; 
so  that  being  once  heated,  a  very  small  quantity  of  fire  will 
keep  them  so. 

LATHE,  a  very  useful  engine  for  the  turning  of  wood,  ivory, 
metals,  and  other  materials.  The  invention  of  the  lathe  is 
very  ancient.  Diodorus  Siculus  says,  the  first  who  used  it  was 
a  grandson  of  Daedalus,  named  Talus.  Pliny  ascribes  it  to 
Theodore  of  Samos,  and  mentions  one  Thericles,  v*ho  rendered 
himself  very  famous  by  his  dexterity  in  managing  the  lathe. 
With  this  instrument  the  ancients  turned  all  kinds  of  vases, 
many  whereof  they  enriched  with  figures  and  ornaments  in 
basso  relievo.  The  lathe  is  composed  of  two  wooden  cheeks  or 
sides,  parallel  to  the  horizon,  having  a  groove  or  opening 
between;  perpendicular  to  these  are  two  other  pieces  called 
puppets,  made  to  slide  between  the  cheeks,  and  to  be  fixed 
down  to  any  point  at  pleasure.  These  have  two  points, 
between  which  the  piece  to  be  turned  is  sustained  ;  the  piece  is 
turned  round,  backwards  and  forwards,  by  means  of  a  string 
put  round  it,  and  fastened  close  lo  the  end  of  a  pliable  pole, 
and  underneath  to  a  treadle  or  board  moved  with  the  foot. 
There  is  also  a  rest  which  bears  up  the  tool,  and  keeps  it 
steady.  As  it  is  the  use  and  application  of  this  instrument  that 
makes  the  greatest  part  of  the  art  of  turning,  we  shall  notice  it 
hereafter  under  that  «  oicl  ;  at  present  we  shall  give  a  particular 
description  of  ^laudslei/'s  Lathe,  as  well  as  the  manner  of 
applying  ils  various  parts  to  one  another. 

Maudsley's  Lathe,  is  shewn  at  large  in  the  plate.  A  is  the 
great  wheel,  with  four  grooves  on  the  lim.  This  wheel  is 
worked  by  a  crank  B  and  trundle  C,  in  the  cimimon  way,  by  a 
catgut  string,  which  in  going  round  the  wheel  passes  also 
round  a  smaller  wheel  D.  called  the  mandrel.  This  mandrel 
has  on  ils  circumference  four  grooves,  of  different  diameters, 
for  giving  it  dill'ercnt  velocilius,  corresponding  with  the  four 
grooves  on  the  great  wheel  A.  To  make  the  same  band  suit, 
when  applied  to  all  the  diirerent  trrooves  on  the  mandrel  D, 


the  great  wheel  A  can  be  raised  or  lowered  by  means  of  the 
screw  a,  and  another  at  the  end  of  the  axle  ;  ana  the  connect- 
ing rod  e  can  be  lengthened  or  shortened  by  screwing  the 
hooks  at  eac'h  end  of  it,  further  out  of  it,  or  more  into  it. 

The  end  M  of  the  mandrel  D  is  pointed,  and  works  in  a  hole 
in  the  end  of  a  screw,  passing  through  the  standard  E,  fig.  1 ;  the 
other  end  of  the  bearing  F,  fig.  2,  is  conical,  and  works  in  a 
conical  socket  in  the  standard  F,  1  ;  hence,  by  tightening  up  the 
screw  in  E,  the  conical  end  F  may  at  any  time  be  made  to  fit 
its  socket:  the  puppet  G  has  a  cylindric  hole  through  its  top, 
to  receive  the  polished  pointed  rod  d,  which  is  moved  by  the 
screw  <?,  and  fixed  by  the  screwy';  tlie  whole  puppet  is  fixed 
on  the  triangular  prismatic  bar  11,  by  a  clamp,  fig.  8,  the  ends 
of  which,  a  i,  pass  through  holes,  b,  in  the  bottom  of  the  pup- 
pet under  the  bar,  and  the  hole  is  fixed  by  the  screw  c  pressing 
against  it:  by  this  means,  the  puppet  can  be  taken  olf  the  bar 
without  first  taking  otT  the  standard  I,  as  in  the  common  lathes, 
and  the  triangular  bar  is  found  to  be  preferable  to  the  double 
rectanglar  one  in  common  use. 

The  rest  .1,  in  three  pieces,  is  a  similar  contrivance ;  see 
figs.  3,  4,  and  5. 

Fig.  4,  is  a  piece,  the  opening  a,  b,  c,  in  which  is  laid  upon 
the  bar  H,  fig.  1  ;  the  four  legs  dddd  of  fig.  5,  are  then  put  up 
under  the  bar  (into  the  recesses  in  fig.  4,  which  are  made  to 
receive  them)  so  that  the  notches  xa  d d d d may  be  level  with  the 
top  of  fig.  4,  the  two  beads  ef\n  fig.  3,  are  then  slid  into  the 
notches  in  the  top  o(  dddd  fig.  4,  to  keep  the  whole  together; 
the  groove  r  receives  a  corresponding  piece  on  ef,  fig.  3, to  keep 
it  steady,  the  whole  of  fig.  3  has  a  metallic  cover,  to  keep  the 
chips  out  of  the  grooves. 

It  is  plain,  that  by  tightening  the  screw  h  in  the  bottom  of 
fig.  4,  the  whole  will  be  fixed  and  prevented  from  sliding  along 
the  bar  H,  and  fig.  3,  from  sliding  in  a  direction  perpendicular 
to  the  bar ;  the  piece  I,  fig.  3,  on  which  the  tool  is  laid,  can  be 
raised  or  lowered  at  pleasure,  and  fixed  by  the  screw  m. 

On  the  end  n  of  the  spindle  P,  figs.  1  and  2,  is  screwed  oc- 
casionally an  universal  chuck  for  holding  any  kind  of  work  which 
is  to  be  turned  (see  fig.  6  ).  A  is  the  female  screw  to  receive 
the  screv/  n,  fig.  I  ;  near  the  bottom  of  the  screw  A  is  another 
screw  B  B,  which  is  prevented  from  moving  endways  by  a  col- 
lar in  the  middle  of  it  fixed  to  the  screw  A:  one  end  of  the 
screw  B  B  is  cut  riyht-handed,  and  the  otiier  left  handed ;  so 
that  by  turning  the  screw  one  way,  the  two  nuts  E  F  will  recede 
from  each  other,  or  by  turning  it  the  contrary  way,  they  will 
advance  towards  each  other ;  the  two  nuts  E  F  pass  through 
an  opening  in  C,  and  project  beyond  the  same,  carrying  jaws 
like  those  of  a  vice,  by  which  the  subject  to  be  turned  is  held. 

For  turning  faces  of  wliecis,  hollow  work,  S;c.  \\here  great 
accuracy  is  wanted,  Muudsley  has  contrived  an  ingenious  appa- 
ratus which  he  calls  a  slide-tool,  represented  by  fig.  7,  where 
E  E  E  is  the  opening  to  receive  the  bar  H,  fig.  1,  and  is  fixed  by 
the  clamp,  fig.  8,  as  before  described  ;  the  tool  for  cutting,  &c. 
is  fixed  in  the  two  holders  bb  by  their  screws;  these  holders 
are  fastened  to  a  sliding-plate  a,  which  can  be  moved  back- 
wards and  forwards  by  the  screw  c,  causing  the  tool  to  advance 
or  recede;  fig.  9,  represents  the  under  side  (turned  upward)  of 
the  part  A  A,  in  which  the  screw  c  is  seen  fixed  at  each  end, 
and  the  nut  d,  which  is  attached  to  the  under  side  of  the  plate 
a,  working  upon  it.  When  it  is  necessary,  as  in  the  turning  of 
the  inside  of  cones.  Sec.  that  the  tool  should  not  be  parallel 
to  the  spindle  P,  the  screw  e  and  another  similar  one  behind 
must  be  loosened,  the  tool  set  at  the  proper  angle,  and  then  be 
screwed  tight  again. 

To  make  the  piece  A  A  move  truly  when  it  is  turned  round, 
there  is  a  hole/',  fig.  t),  to  receive  a  knob  c/,  fig.  14,  upon  the 
plate  B,  which  acts  as  a  centre,  and  keeps  it  in  its  place  ;  there 
are  three  holes  on  each  side  in  the  plate  B,  fig.  12,  to  put  the 
screw  e  in  at  dilferent  times,  thus  giving  the  tool  a  greater 
range  than  the  circular  openings  S  S  will  admit.  The  part 
EEEE,  represented  separately  and  inverted  in  fig.  10,  is  of 
cast  iron,  and  has  a  screw  h  working  in  it  similar  to  fig.  9  ;  the 
nut  of  this  screw  is  attached  to  the  bottom  of  the  slide  H,  fig. 
U,  at  «,  which  slides  in  the  groove  i,  figs.  7  and  10;  at  one 
end  of  it  is  a  box  containing  a  screw  ?)*,  hereafter  described, 
and  at  the  oiher  is  a  frame  of^  brass  K  K.  Near  the  same  end 
of  the  slide  is  a  pin  L,  proiccti.ig  above  the  plate,  which  is  put 
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thronijli  an  opcnini;,  ,1,  in  fig.  12,  to  steady  it;  wliile  tlie  other 
end  C  of  (ij;.  I'i,  is  put  tliroiijili  an  opening  M  in  the  box  I),  li^. 
11.  In  the  part  C  is  an  ohliqne  slit  //  to  rcecive  a  stui)  whieh 
projects  from  the  l)()ttom  of  the  nut  w,  worked  by  the  screw  m, 
fig.  11  ;  by  this  arrangement  it  is  obvious  that  if  the  screw  jh  is 
worked,  the  stub  of  the  nut  n,  aetinfc  against  the  slide  of  the  slit 
Z/as  an  inclined  plane,  will  move  it  backwards  or  forwards 
through  the  opening  M  ;  a  inelal  (^over  r,  U'^.  14,  is  occasionally 
put  over  the  opening  for  tlic  nut  n  and  screw  j/i,  to  prevent  the 
chips  from  falling  in. 

Near  the  four  corners  of  the  frame,  fig.  12,  are  four  small  pro- 
jections o  0  0  0,  with  inclined  sides,  that  fit  into  the  four  openings 
p]>  p p  of  figs.  13,  and  7,  these  openings  arc  cut  out  in  two  brass 
plates,  screwed  on  at  riglit  angles  to  the  plates  15  IJ,  figs.  7,  and 
13  ;  the  ends  q  (/ 1/  >/  of  these  plates  slide  between  the  edges  of 
the  frame  K  K  and  the  box  1),  so  as  to  prevent  any  other  mo- 
tion than  a  vertical  one. 

When  this  slide-tool  is  used,  the  puppet  G  is  to  be  removed 
or  pushed  back  further  from  F,  and  the  tool  is  put  upon  the 
bar  H,  fig.  1,  and  fixed  in  the  place  of  the  rest  J,  by  the  clamp 
fig.  8;  the  distance  from  the  centre  n  is  adjusted  by  the  screw 
A,  which  moves  the  slide,  fig.  11.  in  the  grooves  i,  figs.  7,  and 
10,  with  the  whole  apparatus  upon  it;  by  the  screw  »h,  figs.  7, 
and  11,  as  before  described,  the  slide,  fig.  12,  may  be  moved  in 
a  direction  perpendicular  to  the  bar  H,  fig.  1  ;  and  its  projections 
o  o  acting  against  the  slits  ;) ;»,  (igs.  7,  and  13,  as  inclined  planes, 
will  raise  or  lower  the  plate  15  as  is  required. 

The  tool,  which  has  been  before  fixed  in  the  holders  bb,  can 
be  set  at  the  proper  angle,  by  loosening  the  screw  e.  as  pre- 
viously described  :  and  lastly,  the  tool  with  the  holders  and 
slider  a  can  be  advanced  or  withdrawn  by  working  the  screw 
e.  The  nuts  of  the  screws  c,  and  /i,  fig.  7,  are  not  screwed  fast 
to  the  sliding  plates,  but  are  held  by  two  pins  t.  fig.  11,  which 
fit  into  grooves  u,  fig.  10,  in  each  side  of  the  nut ;  by  these 
means,  the  sliding  plate  can  at  any  time  be  taken  out  by  only 
unscrewing  one  of  the  brass  sides  from  the  groove  i,  without 
taking  out  the  screw  and  nut.  To  make  the  grooves  always  fit 
their  slides,  the  two  pieces  of  brass  yy,  fig.  7,  composing  the 
sides  of  the  groove,  have  elliptic  holes  lor  their  screws  v,  so  as 
to  admit,  when  the  screws  are  slackened,  of  being  pushed  in- 
wards by  the  screws  j^;,  which  work  in  a  lump  of  metal  cast  with 
the  part  A  A. 

The  larger  lathes  which  this  machinist  uses  in  his  manufac- 
tory, instead  of  being  worked  by  the  foot,  as  represented  in  fig. 
1,  are  worked  by  hand  ;  the  wheel  and  fly-wheel  which  the  men 
turn  works  by  a  strap  on  another  wheel  fixed  to  the  ceiling, 
directly  over  it ;  on  the  axis  of  this  wheel  is  a  larger  one,  which 
turns  another  small  wheel  or  pulley,  fixed  to  the  ceiling, 
directly  over  the  mandrel  of  the  lathe  ;  and  this  last  has  on  its 
axis  a  larger  one  which  works  the  mandrel  D,  by  a  band  of  cat- 
gut. These  latter  wheels  are  fixed  in  a  cast-iron  frame,  move- 
able on  a  joint ;  and  this  frame  has  always  a  strong  tendency  to 
rise  up  from  the  action  of  alieavy  weight ;  the  rope  from  which, 
after  passing  over  a  pulley,  is  fastened  to  the  frame:  this 
weight  not  only  serves  to  keep  the  mandrel-band  tight,  when 
applied  to  any  of  the  grooves  therein,  but  always  makes  the 
strap  between  the  two  wheels  on  the  ceiling  fit.  As  it  is  ne- 
cessary that  the  workman  should  be  able  to  stop  his  lathe, 
without  the  men  stopping  who  are  turning  the  great  wheel, 
there  are  two  pulleys  or  rollers,  (on  the  axis  of  the  wheel  over 
the  lathe,)  for  the  strap  coming  from  the  other  wheel  on  the 
ceiling;  one  of  these  pulleys,  called  the  dead  pulley,  is  fixed  to 
the  axis  with  which  it  turns,  and  the  other  which  slips  round  it, 
is  called  the  live  pulleij  ;  these  pulleys  are  put  close  to  each 
other,  so  that  by  slipping  the  strap  upon  the  live  pvlley,  it  will 
not  turn  the  axis;  but  if  slipped  on  the  other  it  will  turn  with 
it:  this  is  etTecled  by  a  horizontal  bar,  with  two  upright  pins 
in  it,  betsveen  which  the  strap  passes.  This  bar  is  moved  in 
such  a  direction  as  will  throw  the  strap  upon  the  live  pulley,  by 
means  of  a  strong  bell-spring;  and  in  a  contrary  direction  it 
is  moved  by  a  cord  fastened  to  it,  which  passes  over  a  pulley, 
and  hangs  down  within  reach  of  the  workman's  hand  ;  to  this 
cord  is  fastened  a  weight,  heavy  enough  to  counteract  the  bell- 
spring,  and  bring  the  strap  up  to  the  dead  pulley,  to  turn  the 
lathe  ;  but  when  the  weight  is  laid  upon  a  little  shelf,  prepared 
for  the  purpose,  the  spring  will  act  and  stop  it. 
68. 


There  is  some  additional  apparatus  for  cutting  the  teeth  of 
wheel.^,  in  which  the  far:e  of  the  mandrel  I),  fig  I,  has  seventeen 
concentric  circles  upon  it,  each  divided  into  adifi'ercnt  number 
of  equal  parts,  by  small  holes.  There  is  a  thin  stop,  x,  fig.  1, 
which  moves  round  on  ;i  screw,  fixed  in  the  standard  F:  this 
slop  made  of  thin  steel  is  so  fixed,  that  when  turned  up,  and  its 
point  Inserted  to  any  of  the  divisions  of  the  mandrel,  it  has  a 
suflicicnt  spring  to  keep  it  there  :  the  wheel  to  be  cut  is  fasten- 
ed, by  means  of  a  chuck,  to  the  screw  7!,  and  after  it  has  been 
turned,  and  brought  to  the  proper  shape,  the  rest  .1  is  taken 
away,  and  the  slide-tool  substituted  :  a  S(|uare  bar  is  then  put 
into  the  two  holders,  bb,  fig.  7  ;  this  bar  has  two  branches  for 
holding  the  endsof  a  spindle,  nearone  end  of  which  isa  pulley, 
and,  instead  of  the  circular  saw  commonly  used,  at  the  other  are 
four  chisels,  fixed  perpendicularly  into  the  spindle,  for  cutting 
out  the  teeth  ;  the  pulley  is  turned  with  the  intervention  of  se- 
veral wheels  to  augment  the  velocity  by  the  same  great  wheel 
as  the  lathe,  with  7300  revolutions  per  minute  ;  the  mandrel  is 
then  fixed  by  the  stop  .r,  fig.  1,  and  the  cutteradvanced  towards 
the  wheel  by  the  screw  c,  fig.  7.  When  it  has  cut  that  tooth, 
the  cutter  is  withdrawn,  and  (he  mandrel  turned  to  another 
division,  and  another  tooth  is  cut  again  as  before.  At  that 
part  of  the  frame  of  the  cutting  spindle  where  the  bar,  fixed 
in  the  holders  of  the  slide-tool,  connects  with  the  two  branches, 
there  is  a  joint,  by  which  the  cutting-spindle  can  be  placed  in 
an  inclining  position,  for  cutting  oblique  teeth,  like  those  w  hieli 
work  with  an  endless  screw.  The  great  velocity  with  which 
this  spindle  turns,  soon  generates,  by  friction  and  resistance,  a 
degree  of  heat  sufiicient  to  expand  it  very  sensibly  ;  hut  this 
ingenious  mechanist  has  judiciously  compensated  for  it  in  his 
construction,  by  making  the  spindle  so  short  as  to  play  loosely 
in  its  sockets  at  the  commencement  of  the  motion  ;  but  after  a 
few  seconds  the  expansion  causes  the  whole  to  fit  together  as 
it  ought  to  do,  and  the  work  of  euttiug  proceeds  with  accuracy, 
safety,  and  despatch. 

As  an  improvement  on  the  common  lathe,  Mr.  Williamson, 
of  Union-street,  Lambeth,  from  many  years'  experience,  has 
been  induced  to  turn  his  attention  to  some  mode  of  decreasing 
the  friction,  and  lightening  the  labour.  This  he  has  at  length 
accomplished  by  a  simple  addition  to  the  machine  that  we 
shall  immediately  describe,  first  saying  a  few  words  on  the 
construction  of  the  common  lathe. 

ii.e  diameter  of  the 
wheel  is  aboutthreefeet; 
of  the  pulley,  four  or 
five  inches  ;  the  line  in- 
troduced under  the  one 
and  over  the  other,  com- 
monly touches  about  J 
of  the  pulley  ;  and,  there- 
fore, to  cause  any  body 
to  revolve,  whose  diame- 
ter is  the  same  as  that  of 
the  pulley,  or  larger,  a 
very  thick  line.,  about 
three-eighths  of  an  inch 
diameter,  or  a  line  very 
tight,  must  be  used, 
which  in  either  case  in- 
creases the  friction,  and 
of  course  materially  in- 
creases the  labour. 

Now,  the  w ay  in  which 
Williamson  works  his 
lathe,  so  as  to  decrease 
the  friction  and  lighten 
the  labour,  is  by  carry- 
ing the  line  over  a  second 
pulley,  working  on  cen- 
tres, and  so  placed  as  to 
leave  the  workman  the 
power  of  tightening  the  line  with  facility,  by  means  of  a  weight, 
according  to  the  work  he  is  engaged  on.  Willi  this  little  addi- 
tion,, the  workman  uses  a  line  only  one-eleventh  of  an  inch 
thick,  which,  applied  according  to  the  afcove  figure,  will  carry,  or 
cause  to  revolve,  upon  a  nine-inch  pulley,  the  nave  of  a  w  aggon 
7D 


562 


I>  A  T 


DICTIONARY    OF    MECHANICAL    SCIENCE. 


L  A  T 


wheel,  sixteen  inches  diameter,  and  eighteen  inches  lonj;,  (the 
dimensions  in  rous'i)  Wc  mention  this,  to  shew  that  it  is 
suited  to  all  sorts  of  work  that  can  be  done  by  the  turner,  and, 
in  fact,  enables  him  to  do  much  heavier  work  than  his  strength 
would  permit  in  the  ordinary  way. 

Its  advantages  appear  to  be:— 1.  Decrease  of  friction. 
2.  That  the  same  line  can  be  employed  for  all  the  various 
speeds  that  are  necessary.  3.  That  the  effect  of  the  various 
temperatures  of  the  atmosphere  upon  the  line  is  of  no  conse- 
quence, as,  by  means  of  the  weight,  it  can  be  made  to  accom- 
modate itself  to  the  different  changes.  With  catgut,  wliich  is 
generally  used,  this  change  of  atmosphere,  in  the  ordinary  way, 
is  found  to  occasion  not  only  the  frequent  destruction  of  lines, 
but  a  great  waste  of  time  in  repairing  them. 

The  turner  has  generally  upon  his  mandrel  various-sized 
pulleys;  yet  it  is  no  uncommon  thing  to  find  the  line  too  slack 
upon  one  pulley,  and  too  tight  upon  the  next,  when  of  neces- 
sity it  n)ust  be  dragged  upon  the  larger,  where  it  frequently 
breaks  immediately,  especially  if  the  atmosphere  is  becoming 
more  dense.  Upon  the  same  pulley  the  line  can  be  used  slack 
for  small  articles,  and  as  tight  as  it  may  be  found  necessary 
for  larger  articles,  by  decreasing  or  increasing  the  weight,  as 
occasion  may  require. 

Description  of  the  Drawing.— k,  the  wheel;  B,  the  pulley;  C, 
the  additional  pulley  for  the  line  to  revolve  on;  1),  the  frame 
in  which  the  additional  pulley  C  works  on  centres;  E,  a  joint 
on  which  the  frame  D  works,  to  tighten  the  string  by  means  of 
the  weight  H  ;  F,  screw  centres  for  the  pulley  C  ;  G  G,  pulleys 
for  communication  between  the  weight  H  and  the  frame  D  ;  H, 
the  weight ;  I,  section  of  the  wheel  A  ;  K,  section  of  the  pulley 
B;  L,  centres  and  edge  of  the  additional  pulley  C  ;  M,  a  pin,  on 
which,  when  the  ring  at  the  end  of  the  line  N  is  hung,  the  lathe 
is  stopped. 

Sliortly  after  this  account  of  Mr.  Williamson's  improvement 
made  its  appearance  in  the  Mechanic's  Magazine,  a  corre- 
spondent in  that  publication  remarked,  that  this  improvement, 
tliough  extremely  valuable,  was  susceptible  of  considerable 
simplification  ;  and  at  the  same  time  presented  the  following 
drawings  of  a  plan,  as  calculated  to  prevent  the  line  from 
chafing,  and  likewise  obviate  the  necessity  of  changing  the 
line  for  heavy  work,  as  in  the  original  plan. 

Fig.  1  is  the  appearance  of  the  lathe  endwise;  C  represents 

one  of  two   pieces,  which   are  fixed  to  the  back-bed  of  the 

lathe;  F  is  a  lever,  moveable  on  the  centre  o,  which  lever  has 

a  piece  cut  out  of  the  end,  to  admit  the  extra  pulley  D,  which 

J^ig,  1.  Fig.  2. 


muBt,  to  allovT  the  band  to  pass  without  rubbing,  be  placed  so 
as  to  stand  in  winding  with  the  pulley  on  the  mandrel,  as  shewn 


by  (1,  fig. 2;  the  lever  F  is  furnished  with  l.ooks,  on  which  the 
weight  G  is  hung,  according  to  the  nature  of  the  work.  It 
would  improve  the  plan,  if  the  grooves  in  (ho  mandrel- pulley, 
instead  of  being  angular,  were  turned  rather  Hat  at  the  bot- 
tom. Fig.  2  will  be  readily  understood,  as  the  same  letter 
denote  the  same  parts  as  in  fig.  1.  A  A  are  beds  of  the  lathe 
C,  the  raandrd-pulley  ;  B,  the  large  wheel. 

LATION,  is  sometimes  used  for  translation  or  change  ot 
place. 

LATITUDE,  in  Geography  or  Navigation,  is  the  distance  oi 
a  place  from  the  equator,  reckoned  on  an  arch  of  the  meridian, 
intercepted  between  its  zenith  and  the  eciuator. 

North  Latitude,  is  that  which  falls  in  the  northern  hemi- 
sphere; viz.  between  Ihe  equator  and  the  north  pole. 

South  Latitude,  is  that  which  falls  in  the  sou'.bern  hemi- 
sphere, or  between  the  equator  and  south  pole. 

Pn»Y(//f/s  of  Latitude,  are  small  circles  of  the  sphere  sup- 
posed parallel  to  the  equator;  and  are  thus  called  because 
they  shew  the  latitude  of  places  by  their  intersection  with  the 
meridians,  all  places  falling  under  the  same  circle  being  in  the 
same  latitude.  The  quadrant,  or  meridian,  intercepted  be- 
tween the  equator  and  either  pole,  is  divided  into  ninety 
degrees,  and  numbered  both  ways  from  the  equator  to  the 
poles ;  and  the  latitude  of  any  place  is  equal  to  the  measure  ot 
the  arch  intercepted  between  the  equator  and  that  place,  and 
which  is  said  to  be  north  or  south,  according  as  it  is  situated 
towards  the  north  or  south  pole.  The  latitude  of  a  place,  and 
the  elevation  of  the  pole  above  the  horizon  of  that  place,  are 
terms  frequently  used  indillerently  the  one  for  the  other,  being 
in  fact  equal  to  each  other.  To  comprehend  with  precision  the 
delinitions  now  laid  down,  we  shall  have  recourse  to  a  diagram. 

The  circle 
M  O  N  E  repre- 
sents the  hori- 
zon, in  the  cen- 
tre of  which, 
and  on  the 
earth,  an  ob- 
server A  is 
placed;  BCD, 
B'C'D'  are  por- 
tions of  circles 
which  llie  hea- 
venly boilies 
seem  to  de- 
scribe round 
the       celestial 

pole  (P),  when  we  fancy  they  rise  in  the  east  and  set  in  the 
west.  Those  whose  distance  from  the  pole  is  less  than  the  arc 
P  N,  which  marks  the  elevation  of  this  point  above  the  horizon, 
appear  to  describe  entire  circles,  such  as  G  K  I  H.  N  is  the 
north  point  of  the  horizon:  M  the  south;  and  consequently 
MN  is  the  meridian  line.  The  semi  circle  M  Z  N,  the  plane  ot 
which  is  supposed  to  be  perpendicular  to  the  horizon  M  E  NO, 
and  which  passes  through  the  points  M  N,  is  the  celestial 
meridian,  which  divides  the  arcs  BCD,  B'  C  D',  info  two 
equal  parts  in  the  points  C,  C.  The  point  E  is  the  east  point 
of  the  horizon,  and  the  point  O  the  west  point  :^the  heavenly 
bodies  seem  to  move  from  E  to  O  by  transversing  the  meridian 
M  Z  N,  which  marks  the  middle  of  their  course. 

If  we  conceive  the  terrestrial  globe  we  inhabit  to  be  insu- 
lated, our  station  in  the  horizon  and  the  axis  of  the  earth  being 
similar  as  in  the  diagram,  it  is  evident  that  the  horizon  turning 
with  us  during  the  rotation  of  the  RJobe,  advances  successively 
towards  the  stars  situated  in  the  direction  of  its  motion,  which 
consequently  seems  to  be  moving  in  an  opposite  direction  to 
approach  us.  Tlie  plane  M  Z  N  of  the  meridian  M  N,  perpen- 
dicular to  the  horizontal  plane  EN  OM,  turns  also  with  this 
latter,  and  directs  itself  successively  towards  the  same  stars 
which  are  then  in  the  middle  of  the  course  which  they  seem  to 
describe  above  the  horizon.  When  the  western  edge  of  the 
horizon  touches  a  star,  it  appears  to  set,  and  ceases  to  be  visi- 
ble till  the  nrotion  of  the  earth  brings  the  eastern  edge  of  the 
horizon  towards  it;  because,  during  this  interval,  the  visual 
rays  which  touch  the  earth  pass  above  the  star.  This  illustra- 
tion accounts,  in  the  most  plain  and  simple  manner,  for  the 
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daily  appearance  and  disappearance  of  llie  celestial  bodies,  by 
wliicli  circiniistancu  llic  sun  piodiicis  llu- alternation  oi'day  and 
ninlit.  All  llic  motions  alluded  to,  in  tlie  preceding  definitions, 
arc  measured  by  llieir  angles  only,  without  any  consideration 
of  tlieir  absolute  disdinccs. 

Tlic  Ziiiilli  is  indirnted  by  Z,  beinp:  perpendicularly  over  the 
observer's  head  ;  and  the  I^iiilir  is  directly  opposite. 

If  we  suppose  tin-  plane  IJ' C  1)'  to  be  perpendicular  to  the 
axis  of  lolaliou,  «liirli  passes  from  P  throui;li  A,  till  it  meets  in 
the  opposite  hemisphere  a  point  (!oin<'idiuf);  with  P,  this  plane 
B'ty  1)'  will  indiiate  the  eipialor,  all  the  points  of  which  arc  at 
an  eipial  distance  from  the  poles  I',  P'.  Jt  follows  from  this 
equalitv,  Ihitt,  to  a  spectator  i)laeed  on  tlie  equator,  the  poles 
are  in  the  horizon;  hut  as  he  advances  towards  either  pole,  it 
becomes  elcvnled,  while  (he  other  is  depressed.  And  the  angle 
PAN,  which  measures  the  elevation  of  the  pole  above  the  hori- 
zon, is  equal  to  that  wliieli  measures  tlie  ansnlar  distance  of  a 
place  from  the  ecpiator,  estimated  in  the  direction  of  the  meri- 
dian. Also  tlie  hei-tht  at  which  the  equator  appears  above  the 
horizon,  is  the  rompleinent  of  the  anf;le  ZAC*;  for  ZA  N, 
C  A  P,  beins  respectively  rij,ht  annles,  if  we  subtract  the  com- 
mon angle  ZAP,  the  remainder  ZAC  r=  PAN.  Hence  if 
we  suppose  Z  to  be  London  51°  31'  from  the  equator  C,  the 
elevation  of  the  pole  is  also  .01°  31'.  As  soon  then  as  the 
height  of  the  pole  above  the  horizon  can  be  determined  for  any 
place,  the  angular  distance  of  this  place  from  the  equator  is 
known,  or  the  number  of  parts  of  the  meridian  intercepted 
between  this  place  and  the  horizon. 

The  circumpolar  stars,  which  never  set  in  those  places  where 
one  of  the  poles  is  elevated  above  the  horizon,  determine  this 
immediately  ;  for  since  they  appear  to  describe  circles  round 
the  celestial  pole,  they  are  equally  distant  from  it  in  every 
direction,  and  as  they  pass  twice  over  the  meridian  during  the 
diurnal  revolution  of  the  earth,  namely,  once  above  the  pole, 
and  once  below  it,  if  we  measure  their  angular  elevation  at 
each  of  these  positions,  and  take  the  mean  of  these  two  results, 
we  shall  obtain  the  elevation  of  the  pole. 

Let  A  be  an  observer  on  the  earlh,  and  let  G  H  I  K  be  the 
circle  which  a  star  describes  round  the  point  P;  then  by  mea- 
suring the  angle  IAN  when  the  star  is  on  the  meridian  above 
the  pole,  and  also  the  angle  G  A  N  when  the  same  star  is  on 
the  meridian  below  the  pole;  the  angles  I  A  P,  GAP  being 
equal,  the  angle  P  A  N  is  the  mean  between  IAN  and  G  A  N, 
and  is  equal,  consequently,  to  half  their  sum.  Moreover,  if  we 
take  half  the  dillerence  I  A  G  of  the  angles  IAN  and  G  A  N, 
measured  between  the  star  and  horizon,  we  shall  obtain  the 
angle  lAP,  which  will  give  the  angular  distance  between  the 
observed  star  and  the  celestial  pole. 

Thus,  by  measuring,  for  example,  at  London,  during  a  long 
winter's  night,  the  two  meridian  heights  of  the  polar  star  (a  Ursa' 
Minoris,  having  88°  20'  49"  deelin.  N.)  we  find  that  {Ann.  1820,) 
When  it  passes  above  the  pole  its  altitude  }    ,„o  ia/  ly/ 

measures S 

And   when  it   passes   below   the  pole,  it)    .qo  .-i<  jq" 


measures. 


The  sum  of  which  is 103°  02'  00" 

And  their  half 51°  31'  00" 

Which  will  be  the  altitude  of  the  pole  above  the  horizon  of 
London,  or  the  distance  of  this  city  from  the  equator. 

If,  on  the  contrary,  we  subtract  49°  51'  49"  from  53°  10'  11", 
we  shall  find  for  their  dillerence  3°  18'  22",  of  which  the  half 
1°  39'  U"  will  give  the  distance  of  the  polar  star  from  the  pole 
(in  1820),  which  we  thus  find  does  not  exactly  occupy  this 
point,  but  is  yet  very  near  to  it. 

The  stars  enable  us  to  determine  another  position  relative  to 
any  place  where  our  former  observation  may  have  been  made, 
namely,  the  lonrjitude  of  that  place:  between  the  passage  of  the 
same  star  over  any  two  meridians,  a  period  of  time  elapses 
which  is  to  the  whole  time  of  rotation  as  the  angle  made  by 
these  meridians  is  to  two  right  angles  ;  so  that  if  the  first 
interval  can  be  measured,  to  compare  it  with  the  second,  we 
may  deduce  the  angle  which  the  two  meridians  make  with  each 


•  In  referring  to  tliis  dianram,  tlie  reader  will  understand  tlat  a  right 
line  is  supposed  to  connect  ZA,  PA,  C  A,  &c. 


other.  This  could  be  done,  if  wc  could  indicate  by  a  signal 
visible  at  the  same  time  to  the  places  under  the  two  meridians 
the  moment  when  a  star  appears  on  one  of  the  meridians;  be- 
cause this  instant  being  marked,  a  well-regulated  watch  would 
give  the  time  which  elapses  between  this  transit  and  that  of  the 
same  star  over  the  other  meridian. 

If.  for  example,  two  observers,  one  at  Portsmouth,  R.  N. 
Academy,  and  the  other  at  Plymouth  Garrison,  having  agreed 
to  determine  on  the  sarnie  day,  the  transit  of  the  same  star  over 
the  meridian  of  the  ])lacc  they  inhabit,  and  that  a  signal  given 
the  moment  when  the  star  passes  the  meridian  of  Portsmouth 
Academy,  could  b(^  visible  at  Plymouth  garrison,  about  12 
minutes  0  seconds  wciuld  elapse  before  the  star  would  pass  the 
meridian  of  Plymouth  ;  and  this  interval  being  nearly  the  120tli 
part  of  the  diurnal  revolution  of  the  earth,  it  follows  that  the 
plane  of  the  meridian  which  passes  over  the  Royal  Navy  Aca- 
demy at  Portsmouth,  makes  with  that  of  the  plane  of  the  meri- 
dian which  passes  over  the  garrison  of  Plymouth,  an  angle 
which  is  nearly  the  120lli  part  of  four  right  angles,  or  the  mea- 
sure of  .3°  1'  23"  according  to  actual  observation.  If  for  Ports- 
nuiuth  and  Plymouth  we  substitute  St.  Paul's,  London,  and 
Sherburn  Castle,  the  premises  will  give  us  one  3fi0th  part  of  the 
earth's  diurnal  revolution,  or  4'  in  time  rr  1°  of  the  equinoctial. 
This  second  position  of  a  place  being  thus  determined,  fixes  its 
exact  situation  ;  for  Sherburn,  for  instance,  being,  we  shall  say, 
in  the  same  latitude  "with  London,  and  4'  later  than  it,  its  longi- 
tude is  1°  west.  So  also  Plymouth  is  3°  1'  2.3"  west  of  Ports- 
mouth.—i^jom  Dr.  Jdinieson's  Celkstial  Atlas. 

Latiti'ue,  in  Astronomy,  as  of  a  star  or  planet,  is  its  dis- 
tance from  the  ecliptic,  being  an  arch  of  laliiude  of  a  circle  of 
latitude,  reckoned  from  the  ecliptic  towards  the  poles,  either 
north  or  south.  Hence,  the  astronomical  latitude  is  quite  dif- 
ferent from  the  geographical,  the  former  measuring  from  the 
ecliptic,  and  the  latter  from  the  equator,  so  that  this  latter 
answers  to  the  declination  in  astronomy,  which  measures  from 
the  equinoctial.  The  sun  has  no  latitude,  being  always  in  the 
ecliptic,  but  all  the  stars  have  their  several  latitudes,  and  the 
planets  are  continually  changing  their  latitudes,  sometimes 
north  and  sometimes  south,  crossing  the  ecliptic  from  the  one 
side  to  the  other;  the  points,  in  which  they  cross  the  ecliptic, 
being  called  the  nodes  of  the  planet,  and  in  these  points  it  is 
that  they  can  pass  over  the  face  of  the  sun  or  behind  his  body, 
viz.  when  they  come  both  to  this  point  of  the  ecliptic  at  the 
same  time. 

Circle  of  Latitude,  is  a  great  circle  passing  through  the 
poles  of  the  ecliptic,  and  consequently  perpendicular  to  it,  like 
as  the  meridians  are  perpendicular  to  the  equator,  and  pass 
through  its  poles. 

Lathi; DE  of  the /l/oon,  N^orth  ascending,  is  when  she  pro- 
ceeds from  the  ascending  node  towards  her  northern  limit  or 
greatest  elongation. 

Latitude,  North  descendinr/,  is  when  the  moon  returns  from 
her  northern  limits  towards  the  descending  node. — Latituhe, 
South  descending,  is  when  she  proceeds  from  the  descending 
node  towards  her  southern  limit. — hMirvDE,  South  ascending, 
is  when  she  returns  from  her  southern  limit  towards  her 
ascending  node:  and  the  same  is  to  be  understood  of  the  other 
planets. 

Heliocentric  Latitude,  of  a  Planet,  is  its  latitude  or  distance 
from  the  ecliptic,  such  as  it  would  appear  from  the  sun.  This, 
when  the  planet  comes  to  the  same  point  of  its  orbit,  is  always 
the  same,  or  unchangeable. — Geocentric  Latitude,  of  a  Planet, 
is  its  latitude  as  seen  from  the  earth.  This,  thouirh  the  planet 
be  in  the  same  point  of  its  orbit,  is  not  always  the  same,  but 
alters  according  to  the  position  of  the  earth  in  respect  to  the 
planet.  The  latitude  of  a  star  is  altered  only  by  the  aberration 
of  light,  and  the  secular  variation  of  latitude. 

Difference  of  Latitude,  is  an  arc  of  the  meridian,  or  the 
nearest  distance  between  the  paiallels  of  latitude  of  two  places. 
When  the  two  latitudes  are  of  the  same  name,  either  both 
north  or  both  south,  subtract  the  less  latitude  from  the  greater, 
to  give  the  dillerence  of  latitude  ;  but  if  they  are  of  dill'ercnt 
names,  then  their  sum  will  be  the  dillerence  of  latitude. 

LATTEN,  iron  plates  tinned  over,  of  which  tea-canisters 
are  made.     Sec  Tinning. 

LAUGHTER,  an  affection  peculiar  to  mankind,  occasioned 
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by  soraethinf;  that  tickles  tlie  fancy.  In  laiigliter,  llie  eye- 
brows are  raised  about  Ibe  middle,  and  drawn  down  next  to 
the  nose;  the  eyes  are  almost  shut;  the  mouth  opens  and 
shews  the  teeth,  the  corners  of  the  mouth  being  drawn  back 
and  raised  up  ;  the  cheeks  seem  pufled  up,  and  almost  hide 
the  eyes  ;  the  face  is  usually  red  ;  the  nostrils  are  open ;  and 
the  eye  wet. 

LAUNCH,  a  peculiar  kind  of  boat.  The  principal  superi- 
ority of  the  launch  to  the  Ions  boat,  consists  in  being  by  its  con- 
struction much  fitter  to  undertake  the  cable,  whicli  is  a  very 
necessary  employment  in  the  harbours  of  the  Levant  sea,  where 
the  cables  of  din'erent  ships  are  fastened  across  each  other; 
and  frequently  render  this  exercise  extremely  necessary. 

LAUNCH,  is  also  the  movement  by  which  a  ship  or  boat  de- 
scends info  the  water  ;  hence,  to  Launch. 

To  facilitate  the  operation  of  launching,  and  prevent  any  inter- 
ruption therein,  the  ship  is  supported  with  two  strong  platforms 
laid  with  a  gradual  inclination  to  the  water  on  the  opposite 
sides  of  her  keel,  to  which  they  are  parallel.  Upon  the  surface 
of  this  declivity  are  placed  two  corresponding  ranges  ofplanks, 
which  compose  the  base  of  a  frame  called  the  cradle,  whose 
upper  part  envelops  the  ship's  bottom,  whereto  it  is  securely 
attached.  Tlius  the  lower  surface  of  the  cradle  conforming  ex- 
actly to  that  of  the  frame  below,  lies  (lat  upon  it,  lengthways, 
under  the  opposite  side  of  the  ship's  bottom,  and  as  the  former 
is  intended  to  slide  downwards  upon  the  latter,  carrying  the 
ship  along  with  it,  the  planes  or  faces  of  both  are  well  daubed 
with  soap  and  tallow. 

The  necessary  preparations  for  the  launch  being  made,  all  the 
blocks  and  wedges  by  which  the  ship  was  formerly  supported 
are  driven  out  from  under  her  keel,  till  her  whole  weight  gra- 
dually subsides  upon  her  platform,  above  described,  which  are 
accordingly  called  the  Ways.  The  shores  and  stanchions  by 
which  she  is  retained  upon  the  stocks  till  the  period  arrives 
for  launching,  are  at  length  cut  away,  and  the  screws  applied 
to  move  her  if  necessary.  The  motion  usually  begins  on  the 
instant  when  the  shores  are  cut,  and  the  ship  slides  downwards 
along  the  ways,  which  are  generally  prolonged  under  the  sur- 
face of  the  water  to  a  sullicient  depth  to  float  her  as  soon  as  she 
arrives  at  the  furthest  end  thereof. 

When  a  ship  is  to  be  launched,  the  ensign,  jack,  and  pendant 
are  always  hoisted,  the  last  being  displayed  from  a  shaft  erect- 
ed in  the  middle  of  the  ship.  Ships  of  the  first  rate  are  com- 
monly constructed  in  dry  docks,  and  afterwards  floated  out  by 
throwing  open  the  llood-gates,  and  suffering  the  tide  to  enter, 
as  soon  as  they  are  finished. 

Launch  Ho,  is  the  order  to  let  go  the  top-rope  after  the  top- 
mast is  fidded. 

LAUNDER,  in  Mineralogy,  a  name  given  in  Devonshire, 
and  other  places,  to  a  long  and  shallow  trough  which  receives 
the  powdered  ore  after  it  comes  out  of  the  box  or  coffer,  which 
is  a  sort  of  mortar,  in  which  it  is  pondered  with  iron  pestles. 
The  powdered  ore,  which  is  washed  into  the  launder  by  the 
water  from  the  coffer,  is  always  finest  nearest  the  grate,  and 
coarser  all  the  way  down. 

LAURUS  NoRiLis.  Bay  Tree.  Lcaf;s  and  Berries. — In 
distillation  with  water,  the  leaves  of  bay  yield  a  small  quantity 
of  very  fragrant  essential  oil ;  with  rectified  spirit,  they  atford  a 
moderately  warm  pungent  extract.  The  berries  yield  a  larger 
quantity  of  essential  oil :  they  discover  likewise  a  degree  of 
unctuosity  in  the  mouth  ;  give  out  to  the  press  an  almost  insi- 
pid fluid  oil;  and  on  being  boiled  in  water,  a  thicker  butyra- 
ceous  one,  of  a  yellowish-green  colour,  impregnated  with  the 
flavour  of  the  berry.  An  infusion  of  the  leaves  is  sometimes 
drunk  as  tea;  and  the  essential  oil  of  the  berries  may  be  given 
from  one  to  live  or  six  drops  on  sugar,  or  dissolved  by  means 
of  mucilages,  or  in  spirit  of  wine. 

L.\URUS  Sassafras.  Sassafras  Tree.  Brt?7(.— Its  medical 
character  was  formerly  held  in  great  estimation ;  and  its 
sensible  qualities,  which  arc  stronger  than  any  of  the  woods, 
may  have  probably  contributed  to  establish  the  opinion  so 
generally  entertained  of  its  utility  in  many  inveterate  diseases; 
for,  soon  after  its  introduction  into  Europe,  it  was  sold  at  a  very 
high  pi  ice,  and  its  virtues  were  extolled  in  publications  pro- 
fessedly written  on  the  subject.  It  is  now,  however,  thought 
to  be  of  very  little  importance,  and  seldom  employed  but  in 


conjunction  with  other  medicines  of  a  more  powerful  nature. 
Dr.  Cullen  found,  that  a  watery  infusion  of  it  taken  unrin  and 
pretty  largely,  was  very  effectual  in  promoting  sweat;  but  he 
adds,  "  to  what  particular  purpose  this  sweating  was  applica- 
ble, I  have  not  been  able  to  determine."  In  some  constitutions, 
sassafras,  by  its  extreme  fragrance,  is  said  to  produce  head- 
ache ;  to  deprive  it  of  this  effect,  the  decoction  ought  to  he 
employed. 

LAURUS,  Bay-tree,  a  genus  of  the  enneandrin  monogynia 
class  and  order  of  plants.  Natural  order  of  holorace;e.  There 
are  32  species.  This  genus  consists  of  trees  or  shrubs ;  leaves 
mostly  entire,  in  a  few  nearly  opposite,  commonly  perennial, 
as  in  most  trees  of  the  torrid  zone.  L.  noliilis,  common 
sweet  bay,  grows  from  twenty  to  thirty  feet  in  height;  it  has 
large  evergreen  leaves,  of  a  firm  texture,  with  an  agreeable 
smell,  and  an  aromatic  bitterish  tasic  ;  flowers  dioecius,  or 
male  and  female  on  diflerenl  trees,  in  racemes  shorter  than  the 
leaves,  of  an  herbaceous  colour ;  corollas  fonr-petalled  in  the 
male  flowers  ;  stamens  from  eight  to  twelve ;  berry  superior,  of 
a  dark  purple  colour,  almost  black  ;  it  is  a  native  of  the  southern 
parts  of  Europe  and  Asia.  L.  persea,  alligator,  or  avocado 
pear  of  the  West  Indies,  is  about  thirty  feet  in  lieight ;  the 
fruit  is  the  size  of  one  of  our  biggest  pears,  enclosing  a  large 
seed  with  two  lobes.  It  is  held  in  great  esteem  in  the  West 
Indies  ;  the  pulp  is  of  a  pretty  firm  consistence,  and  has  a  deli- 
cate rich  flavour.  L.  cinnamomura,  or  cinnamon-tree,  is  a 
native  of  Ceylon.  It  has  a  large  root,  and  divides  into  several 
branches,  covered  with  a  bark,  which  on  the  outer  side  is  of  a 
grayish  brown,  and  on  vhe  inside  has  a  reddish  cast.  The 
body  of  the  tree,  which  grows  to  the  height  of  twenty  or  thirty 
feet,  is  covered,  as  well  as  its  very  numerous  branches,  with  a 
bark,  v>hicli  at  first  is  green  and  afterwards  red.  The  leaf  is 
longer  and  narrower  than  the  common  bay-tree  ;  and  it  is  three- 
nerved,  the  nerves  vanishing  towards  the  top.  The  flowers 
are  small  and  white,  and  grow  in  large  biuiches  at  the  extre- 
mity of  the  branches.  The  fruit  is  shaped  like  an  acorn,  but  is 
not  so  large. 

LAVA,  the  production  of  jEtna,  Vesuvius,  Hecia,  and  other 
volcanoes,  is  of  a  grayish  colour  passing  to  green  :  it  is  spotted 
externally,  and  occurs  porous,  carious,  or  vesicular.  Its  lustre 
is  vitreous,  more  or  less  glistening.  It  is  moderately  hard, 
brittle,  easily  frangible,  and  light.  It  generally  aUracts  strongly 
the  magnetic  needle-  It  is  easily  fusible  into  a  black  compact 
glass.  It  frequently  encloses  other  fossils,  especially  crystals 
of  felspar,  augite,  hornblende,  and  leucite.     &e  Volcanoes. 

L.\VENDER  Leaves.  Lavender  has  been  an  officinal 
plant  for  a  considerable  time,  though  we  have  no  certain 
accoupts  of  it  given  by  the  ancients.  Its  medical  virtue 
resides  in  the  essential  oil,  which  is  supposed  to  be  a  gentle 
corroborant  and  stimulant,  of  the  aromatic  kind  ;  and  is  recom- 
mended in  nervous  debilities,  and  various  affections  proceed- 
ing from  a  want  of  energy  in  the  animal  functions. 

LAYING  THE  Land,  the  state  of  motion  which  increases  the 
distance  from  the  coast,  so  as  to  make  it  appear  lower  and 
smaller;  a  circumstance  which  evidently  arises  from  the  inter- 
vening convexity  of  the  surface  of  the  sea.  It  is  used  in  con- 
tradistinction to  raising  the  land,  which  is  produced  by  the 
opposite  motion  of  approach  towards  it. 

To  Lay-in  off  a  Yard,  to  come  from  the  yard-arms  towards 
the  mast,  so  as  to  quit  it  at  the  rigging.  Laying  out  on  a  Yard, 
is  to  go  out  towards  the  yard-arms. 

LAY-MAN,  among  Painters,  a  small  statue,  whose  joints 
are  so  formed,  that  it  may  be  put  into  any  attitude,  for  the  pur- 
pose of  adjusting  the  drapery  of  figures. 

LAZARETTO,  a  building,  or  vessel,  fitted  up  and  appointed 
for  the  performance  of  quarantine,  in  which  all  persons  aie 
confined  who  are  suspected  to  have  come  from  places  infected 
with  the  plague. 

LA'ZULITE,  in  Mineralogy,  is  of  a  deep  sirialt  blue:  it  oc- 
curs disseminated  in  fine  grains,  or  masses,  of  the  size  of  a 
hazel-nut. 

LEAD,  a  white  metal  of  a  considerably  blue  tinge,  very  so.'t 
atid  flexible,  not  very  tenacious,  and  consequently  incapable 
of  being  drawn  into  line  wire,  though  it  is  easily  extended  into 
thin  plates  under  the  hammer.  Its  specific  gravity  is  11  36.  It 
melts  at  612  deg.     In  a  strong  heat  it  boils,  and  emits  fuuKs; 
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during  which  time,  if  exposed  to  (he  air,  its  oxidation  proceeds 
with  consdicrablc  rapidity.  Lead  is  brittle  at  the  lime  of  con- 
gelation. In  this  stale  it  may  be  broken  to  pieces  with  a  ham- 
mer, and  the  crystallization  of  its  internal  parts  will  exhibit  an 
arransenienl  in  parallel  lines.  Lead  is  not  much  altered  by 
expesnrc  to  air  or  water,  though  (he  brightness  of  its  sur- 
face, when  cut  or  scraped,  very  soon  p;oes  o(f.  It  is  probable 
that  a  thin  stratum  of  oxide  is  formed  on  the  surface,  which 
defends  the  rest  of  the  metal  from  corrosion.  Most  of  the 
acids  attack  lead.  The  sulphuric  dues  not  act  upon  it,  unless 
it  be  concentrated  and  boiling.  Nitric  acid  acts  strongly  on 
lead.  Muriatic  acid  acts  directly  on  lead  by  heat,  oxidizin;^ 
it,  and  dissolvimj  part  of  its  oxide.  The  acetic  acid  dissolves 
lead  and  ils  oxides,  though  probably  the  access  of  air  may  be 
necessary  to  the  solution  of  the  metal  itself  in  (his  acid.  White 
lead,  or  ceruse,  is  made  by  rolling  leaden  plates  spirally  up,  so 
as  to  leave  the  space  of  about  an  inch  between  each  coil,  and 
placing  them  vertically  in  earthen  pots,  at  the  bottom  of  which 
is  some  good  vinegar.  This,  like  all  the  preparations  of  lead, 
is  a  deadly  poison.  The  common  sugar  of  lead  is  an  acetate  ; 
and  Goulard's  extract,  made  by  boiling  litharge  in  vinegar,  a 
subacetatc.  The  power  of  this  salt,  as  a  coagulator  of  mucus, 
is  supciior  to  (he  o(her.  If  a  bit  of  zinc  be  suspended  by  brass 
or  iron  wire,  or  a  thread,  in  a  mixture  of  water  and  the  acetate 
of  lead,  the  lead  will  be  revived,  and  form  an  arhor  Saturni. 
Oils  dissolve  tlie  oxide  of  lead,  and  become  thick  and  consis- 
tent; in  which  stale  they  are  used  as  the  bases  of  plasters, 
cements  for  water-works,  paints,  &c.  Sulphur  readily  dis- 
solves lead  in  (he  dry  way,  and  produces  a  bridle  compound, 
of  a  deep  grey  colour  and  brilliant  appearance,  which  is  much 
less  fusible  than  lead  itself.  Lead  unites  with  most  of  tlic 
metals.  Two  parts  of  lead,  and  one  of  tin,  form  an  alloy  more 
fusible  than  either  metal  alone:  this  is  (he  solder  of  (he  plum- 
bers. Uismulh  combines  readily  with  lead,  and  affords  a  metal 
of  a  fine  close  grain,  but  very  brittle.  A  mixture  of  eight  parts 
bismuth,  five  lead,  and  three  tin,  will  melt  in  a  beat  which  is 
not  suiTicient  to  cause  wa(er  (o  boil.  All  the  oxides  of  lead  are 
easily  revived  with  heat  and  carbon.  Oxygen  and  lead  com- 
bine togedier  in  differen(  propor(ions.  If  (he  ni(re  of  lead  be 
dissolved  in  a  precipitation  produced  by  potash,  the  preci- 
pitate, when  dried,  will  become  the  yellow  protoxide.  If  it  be 
somewhat  vitrilied,  it  cousdtutes  litharge  ;  and  combined  with 
carbonic  acid,  it  becomes  white  lead  or  ceruse.  This  protoxide 
forms  the  pigment  massicot.  Massicot  exposed  for  about  48 
hours  (o  a  great  heat,  becomes  red  lead,  or  minium.  Salts  of 
lead  have  the  peroxide  for  their  base.  They  yield,  when  placed 
00  charcoal  by  the  blow-pipe,  a  button  of  lead.  They  dissolve 
in  water,  and  yield  a  colourless  solution  of  an  astringent 
sweetish  taste.  Lead,  alloyed  with  an  equal  weight  of  tin, 
ceases  to  be  acted  upon  by  vinegar.  Acetate  and  subacetale 
of  lead  have  a  good  elfect,  as  external  applications,  for  inllamed 
surfaces,  burns,  scrofulous  sores,  and  as  eye  washes.  Lead 
taken  internally  is  very  injurious:  hence  the  diseases  to  which 
painters  are  liable.  Litharge,  dissolved  in  wines,  to  give  them 
a  sweet  taste,  is  very  mischievous.  Sulphuretted  hydrogen 
will  cause  it  to  throw  down  a  black  precipitate. 

LuAD,  Black.     See  Black  Lead. 

LEAD,  Sugar  OF.  A  salt,  denominated  from  its  composition, 
by  modern  chemists,  acetate  of  lead,  is  much  used  in  calico 
printing  and  other  manufactures. 

Lkad,  Ores  of.  Ores  of  lead  oecnr  in  great  abundance  in 
almost  every  part  of  the  world.  They  are  generally  in  veins  ; 
sometimes  in  siliceous  rocks,  sometimes  in  calcareous  rocks. 
Nearly  all  (he  lead  in  commerce  is  ob(ained  from  galena, 
which  is  a  compound  of  sulphur  and  lead. 

LEAD,  an  insfrument  for  discovering  the  depth  of  water;  it 
is  composed  of  a  large  piece  of  lead,  from  seven  to  eleven 
pounds  weight,  and  is  attached,  by  means  of  a  strop,  to  a  long 
line  called  (he  lead-line,  which  is  marked  at  certain  distances 
to  ascertain  the  fathoms. 

To  Heave  the  Lead,  is  to  throw  it  into  the  sea  in  a  manner 
calculated  to  prodtiee  the  desired  elfect.  Deep-Sea  Lead,  a 
lead  of  a  larger  size,  being  from  25  to  30  pounds  weight,  and 
attached  to  a  much  longer  line  than  the  former,  which  is  called 
a  hand-lead. 

LEADSMAN,  the  man  who  heaves  the  lead, 
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LEADING  Wind,  a  free  or  fair  wind,  and  is  used  in  contra- 
distinction to  a  scant  wind. 

LEAGUli,  a  measure  of  length,  containing  more  or  less  geo- 
metrical paces,  according  to  the  different  usages  and  customs 
of  countries.  A  league  at  sea  contains  three  thousand  geome- 
trical paces,  or  (liree  English  miles.  The  I'reneh  league  some- 
(imes  con(aiMS  (he  same  measure,  and  in  some  parts  of  France 
it  consists  of  tliree  thousand  live  hundred  paces :  (he  mean  or 
connnon  league,  consis(s  of  two  thousand  four  hundred  paces, 
and  the  lidle  league  of  two  (housand — .Seven(een  Spanish 
leagues  make  a  degree,  or  sixty-nine  and  a  half  English  statu(e 
miles.  Tlie  Du(ch  and  German  leagues  contain  each  four  geo- 
graphical miles.  The  Persian  leagues  are  equal  (o  four  Ita- 
lian ndles,  predy  near  to  what  Herodotus  calls  the  length  of 
the  Persian  parasang,  which  contains  thirty  stadia,  eight  of 
which  make  a  mile, 

LEAK,  a  chink  or  breach  in  (he  deck,  sides,  or  bottom  of  a 
ship,  (hrough  which  the  water  passes  into  her  hull.  When  a 
leak  first  commences,  a  vessel  is  said  to  have  sprung  aleak. 

Leakage,  is  tlie  quantity  which  runs  out  of  a  cask  through 
a  leak. 

Leaky,  the  state  of  a  ship  when  abounding  with  leaks  ;  also 
of  a  cask  which  suflers  the  liquor  within  it  to  run  out. 

LEA.SB,  a  conveyance  of  lands  or  tenements  generally  in 
consideration  of  rent  or  other  annual  recompense  for  life,  for 
years,  or  at  will,  but  always  for  a  shorter  (erm  (haii  (he  lessor 
has  in  the  premises,  otherwise  it  partakes  more  of  the  nature  of 
an  assignment. 

All  leases  of  lands,  except  leases  not  exceeding  three  years, 
must  be  made  in  writing,  and  signed  by  (lie  pardes  (hcmselves, 
or  their  agents  duly  authorized,  otherwise  they  will  operate 
only  as  leases  of  will.  If  a  lease  is  but  for  half  a  year,  or  a 
quarter,  or  less  time,  the  lessee  is  respected  as  a  (cnant  for 
years.  To  constitute  a  good  lease,  (here  must  be  a  lessor  not 
restrained  from  making  the  lease  to  the  extent  for  which  it  is 
granted  ;  a  lessee  capable  of  receiving  it;  and  the  interest  de- 
mised must  be  a  demisable  interest,  and  be  sulTiciently  and 
properly  described.  If  it  is  for  years,  it  must  have  a  certain 
commencement  and  termination  ;  it  is  to  have  all  the  usual 
ceremonies,  as  sealing,  delivery,  &c.  and  there  must  be  an  ac- 
ceptance of  the  thing  demised. 

Leases  for  life  must  not  be  made  to  commence  at  a  future  day, 
and  there  must  he  a  livery  of  seisin.  They  mustnow  be  stamped 
as  a  lease,  to  be  valid  ;  and  any  form  of  writing  will  constitute 
a  lease,  provided  it  contains  words  of  present  demise,  or  actual 
letting  ;  but  if  it  be  only  an  agreement  to  let,  it  conveys  no  im- 
mediate title  in  law,  but  only  an  equitable  right  to  have  a  lease, 
or  to  sue  at  law  for  not  making  one.  If  a  lease  is  made  to  one 
for  years,  and  at  the  same  time  to  another  for  a  longer  time,  the 
last  lease  is  not  void,  but  shall  take  effect  after  the  first  expires. 
A  tenant  for  life  can  in  general  only  grant  a  lease  to  insure 
during  his  life;  but  sometimes  a  power  is  annexed  to  such  an 
estate  to  grant  leases  for  a  specified  time,  and  under  particular 
limitations,  all  which  must  be  strictly  complied  witli,  or  the 
lease  is  void.  An  infant  may  make  a  lease  :  but  may  set  it 
aside  when  come  of  age,  and  the  court  of  chancery  is  empowered 
to  grant  leases  for  idiots,  lunatics,  infants,  and  married  women. 

The  rent  must  be  reserved  to  the  executor  or  the  heir  of  the 
lessor,  according  as  hi'i  estate  is  real  or  personal.  Lessees  are 
bound  to  repair,  unless  the  coutrary  is  specified,  and  although 
if  the  house  is  burnt  by  accident  they  are  not  bound  to  rebuild 
yet  they  must,  if  the  fire  be  by  negligence;  and  if  there  is  a 
covenant  to  pay  rent,  and  a  covenant  to  repair,  except  in  case 
of  fire,  yet  rent  is  payable,  although  the  house  is  not  rebuilt  by 
the  landlord.  If  there  is  a  covenant  not  to  assign,  lease,  or 
under  let,  without  license  of  the  landlord,  the  tenant  cannot 
even  grant  an  under  lease.  Upon  a  lease  at  will,  six  months' 
notice  to  quit  must  generally  be  given  by  either  party,  to  ter- 
minate on  the  same  day  in  the  year  when  the  lease  comnieueed. 
Leases  made  by  spiritual  persons  of  their  church  lands,  must 
be  conformable  to  the  statute  called  the  Enabling  and  Disabling 
statutes.  The  tenant  may,  at  the  trial  of  an  ejeetmeiU,  insist 
upon  bis  notice  to  quit  being  sufficient,  although  he  made  no 
objection  when  it  was  served. 

LEATHER,  The  Mumi/acturc  of.  The  leather  tanned  in 
England  consists  of  butts,  hides,  and  skins.     Uutts  are  mauu- 
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fartured  oat  of  llie  strongest  skins  of  oxen.  The  hides  are 
laid  in  heaps  two  days  in  summer,  and  six  in  winter;  they  are 
then  liuns  up  on  poles,  in  a  close  room  or  smokeliouse,  ex- 
posed to  the  lieat  of  a  smouldering  fire  of  wet  tan.  A  fter- 
w  ards  the  hair  is  scraped  od',  and  they  are  thrown  into  a  pool 
of  water,  and  again  spread  on  a  wooden  beam  and  carefully 
sernbbed.  They  are  now  put  into  pits  of  strong  bark  ooze  ; 
again  into  a  strong  solution  of  vitriolic  acid  ;  next  they  are 
spread  in  a  pit  with  ground  bark  strewed  between  each,  where 
they  lie  six  weeks,  and  the  decayed  bark  and  liquor  being 
drawn  out  of  the  pit,  it  will  precipitate.  Isinglass  is  used  for 
this  purpose,  being  entirely  composed  of  gelatine.  And  here 
it  may  be  observed,  that  this  is  the  mode  of  ascertaining  the 
quantity  of  tanning  principle  in  any  vegetable  substance,  and 
consequently  how  far  they  may  be  used  as  a  substance  for 
bard  oak.  The  hides  being  prepared  in  the  usual  way,  are 
immersed  for  some  hours  in  a  weak  tanning  lixivium  of  two 
degrees'  strength.  To  obtain  this,  the  latter  portions  of  the 
infusions  are  set  apart,  or  else  some  of  that  which  has  been 
partly  exhausted  by  use  in  tanning.  The  hides  are  then  to  be 
put  into  a  stronger  lixivium,  where  in  a  few  days  they  will  be 
brought  to  the  same  degree  of  saturation  with  the  liquor  in 
which  they  are  immersed.  The  strength  of  the  liquor  will  thus 
be  considerably  diminished,  and  must  therefore  be  renewed. 
When  the  hides  are  by  this  means  perfectly  tanned,  they  are 
to  be  removed,  and  slowly  dried  in  the  shade.  The  length  of 
time  necessary  to  tan  leather  completely,  according  to  the  old 
process,  is  a  great  inconvenience;  and  there  is  no  doubt  that 
it  may  be  much  shortened  by  following  the  new  method  ;  but 
the  leather  so  tanned  has  not  been  so  durable  as  that  which 
has  been  formed  by  the  slower  process. 

Sir  H.  Davy,  in  treating  "  on  the  Constituent  Parts  of  Astrin- 
gent Vegetables."  thus  speaks  of  tanning  : — In  considering  the 
relation  of  the  dilferent  facts  that  have  been  detailed,  to  the 
processes  of  tanning  and  of  leather-making,  it  will  appear  sulli- 
ciently  evident,  that  when  skin  is  tanned  in  astringent  infusions 
that  contain,  as  well  as  tannin,  extractive  matters,  portions  of 
these  matters  enter  with  the  tannin,  into  chemical  combi- 
nation witli  the  skin.  In  no  case  is  there  any  reason  to  believe 
that  gallic  acid  is  absorbed  in  this  process  ;  and  M.  Seguin's 
ingenious  theory,  of  the  agency  of  this  substance,  in  producing 
the  de-oxygenation  of  skin,  seems  supported  by  no  proofs. 
Even  in  the  formation  of  glue  from  skin,  there  is  no  evidence 
which  ought  to  induce  us  to  suppose  that  it  loses  a  portion  of 
oxygen  ;  and  the  efleot  appears  to  be  ovving  merely  to  the  sepa- 
ration of  the  gelatine  from  the  small  quantity  of  albumen  with 
which  it  was  combined  in  the  organized  form,  by  the  solvent 
powers  of  water.  The  different  qualities  of  leather  made  with 
the  same  kind  of  skin,  seem  to  depend  very  much  upon  the 
dilferent  quantities  of  extractive  matter  it  contains.  The  lea- 
ther obtained  by  means  of  infusion  of  galls,  is  generally  found 
harder,  and  more  liable  !o  crack,  than  the  leather  obtained 
from  the  infusion  of  harks  ;  and  in  all  cases  it  contains  a  much 
larger  proportion  of  tannin,  and  a  smaller  proportion  of  extrac- 
tive matter.  When  skin  is  very  slowly  tanned  in  weak  solu- 
tions of  the  barks,  or  caoutchouc,  it  Cdmbines  with  a  consider- 
able proportion  of  extractive  matter;  and  in  these  cases, 
though  the  increase  of  weight  of  the  skin  is  comparatively 
small,  yet  it  is  rendered  perfectly  insoluble  in  water,  and  is 
found  soft,  and  at  the  same  time  strong.  The  saturated  astrin- 
gent infusions  of  barks  contain  much  less  extractive  matter,  in 
proportion  to  their  tannin,  than  the  weak  infusions  ;  and  when 
skin  is  quickly  tanned  in  them,  common  experience  shews  that 
it  prmUices  leather  less  durable  than  the  leather  slowly  formed. 
Besides,  in  the  case  of  quick  tanning  by  means  of  infusions  of 
barks,  a  quantity  of  vegetable  extractive  matter  is  lost  to  the 
manufacturer,  which  might  have  been  made  to  enter  into  the 
composition  of  his  leather.  These  observations  shew,  that 
there  is  some  foundation  for  the  vulgar  opinion  of  workmen, 
concerning  what  is  tcehnii^ally  called  Ihe  fendht;/  of  leather  in 
the  slow  method  of  tanning;  and  though  the  processes  of  the 
art  may  in  some  cases  be  protracted  for  an  unnecessary  length 
of  time,  yet,  in  general,  they  appear  to  have  arrived,  in  conse- 
quence of  repeated  practical  experiments,  at  a  degree  of  per- 
fection which  cannot  be  very  far  extended  by  means  of  any 
elucidations  of  theory  that  have  as  yet  been  known. 


Currying.  The  art  of  currying  consists  in  rendering  tanned 
skins  supple,  of  uniform  density,  and  impregnating  them  with 
oil,  so  as  to  render  them  in  a  great  degree  impervious  to  water. 
The  strong  and  thick  hides  are  employed  for  making  the  soles 
of  boots  and  shoes,  and  these  are  rendered  fit  for  their  several 
purposes  by  the  shoemakers  after  they  are  tanned  :  but  such 
skins  as  are  intended  for  the  upper  leathers  and  quarters  of 
shoes,  for  the  legs  of  boots,  for  coach  and  harness  leath'jr, 
saddles,  and  other  things,  must  be  subject  to  the  process  of 
currying.  These  skins,  after  coming  from  the  tanners,  have 
fleshy  fibres  on  them.  They  are  well  soaked  in  common  water, 
then  taken  out,  and  stretched  upon  a  very  even  wooden  horse; 
where  with  a  paring  knife  all  the  superlluous  tlesh  is  scraped 
olf,  and  they  are  again  put  into  a  pit  or  vessel  to  soak.  After 
the  soaking  is  completed,  the  currier  takes  them  again  out  of 
the  water,  and  having  stretched  them  out,  presses  them  with 
his  feet,  or  a  flat  stone  fixed  in  a  handle,  to  make  them  more 
supple,  and  to  press  out  all  the  filth  that  the  leather  may  have 
acquired  in  tanning,  and  also  the  water  it  has  absorbed  in 
soaking.  The  skins  are  next  to  be  oiled,  to  render  them  pliant 
and  impervious  to  wet.  After  they  are  half  dried,  they  are  laid 
upon  tables,  and  first  the  grain  side  of  the  leather  is  rubbed 
over  with  a  mixture  offish-oil  and  tallow;  then  the  flesh  side 
is  impregnated  with  a  large  proportion  of  oil.  After  having 
been  hung  up  a  sufficient  time  to  dry,  they  are  taken  dowa 
and  rubbed,  pressed,  and  fojdcd,  and  then  spread  out,  when 
thdy  are  rolled  with  considerable  pressure  upon  both  sides 
with  a  fluted  board  fastened  to  the  operator's  hand  by  a  strap; 
by  this  means,  and  by  repeating  the  rolling,  a  grain  is  given  to 
the  leather.  After  the  skins  are  curried,  it  may  be  required  to 
colour  them.  The  colours  usually  given  to  them  are  black, 
white,  red,  green,  yellow,  &c.  If  the  skins  are  to  be  blacked, 
the  process  varies  according  to  the  side  of  the  skin  to  be 
coloured.  Leather  that  is  to  be  blacked  on  the  llesh  side, 
which  is  the  case  with  most  of  the  finer  leather  intended  for 
shoes,  and  boots,  is  coloured  with  a  mixture  of  lamp  black,  oil, 
and  ti.llow  rubbed  into  the  leather.  And  what  is  to  be  coloured 
on  the  grain  side  is  done  over  with  chamber-lie,  and  then  with 
a  solution  of  sulphate  of  iron,  which  turns  it  black. 

Water-proof  Leather.  To  render  leather  water-proof,  the 
following  method  is  adopted:  Take  a  small  pipkin  or  earthen 
vessel,  and  put  in  it  three  ounces  of  spermaceti,  to  be  melted 
over  a  slow  fire ;  then  lake  three-quarters  of  an  ounce  of  caout- 
chouc, or  Indian  rubber,  cut  into  thin  slices  ;  and  the  spermaceti 
will  completely  dissolve  this  substance.  Add  eight  ounces  of 
tallow,  two  ounces  of  hog's  lard,  and  four  ounces  of  amber 
varnish.  The  boots  or  shoes  must  be  rendered  dry  and  warm, 
and  this  cement  well  rubbed  in,  three  or  four  times,  with  a 
brush. 

aiorocco  Leather  is  made  of  the  skins  of  goats,  tanned  and 
dyed  in  a  peculiar  manner  by  the  Turks.  This  process,  origi- 
nally invented  in  the  kingdom  of  Morocco,  has  given  rise  to  the 
name  of  Morocco  leather.  Enylish  Morocco  leatlier,  used  so 
largely  for  coach-linings,  pocket-books,  and  the  best  kind  o. 
book-binding,  is  prepared  from  sheep-skins. 

Sliagreen  is  a  sort  of  rough  leather,  prepared  from  the  skin  ol 
the  spotted  shark.  The  skin  ol  the  fish  is  first  stripped,  then 
extended  on  a  table,  and  covered  with  bruised  mustard-seed: 
it  is  thus  exposed  to  the  weather  for  several  days,  and  after- 
wards tanned.  The  best  shagreen  imported  from  Constanti- 
nople, is  of  a  brownish  cast,  and  very  hard  ;  but,  when  im- 
mersed in  water,  it  becomes  soft  and  pliable  ;  and  may  be  dyed 
to  any  colour.  It  is  often  counterfeited,  by  preparing  Morocco 
leather  in  the  same  manner  as  the  skin  of  the  fish.  This  fraud 
may  be  delected  by  the  surface  of  the  spurious  manufacture 
peeling  or  scaling  off,  while  that  of  the  genuine  article  remains 
perfectly  sound.  Shagreen  is  employed  principally  in  the 
mannfacturc  of  cases  for  mathematical  instruments. 

Chamois,  is  a  kind  of  lealher,  either  dressed  in  oil,  or  tanned, 
and  much  esteemed  for  its  softness  and  pliancy.  It  is  pre- 
pared from  the  skin  of  the  chamois,  a  wild  goat,  on  the  moun- 
tains of  Dauphiny,  Savoy,  Piedmont,  and  the  Pyrenees.  Ue- 
sidcs  the  softness  and  warmth  of  the  leather,  it  has  the  faculty 
of  bearing  soap  without  hurt.  The  true  chamois  leather  is 
very  frequently  counterfeited  with  common  goat,  kid,  and  evcq 
sheep  skin. 
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French  mode  iif  i-emlniiifj  Leather,  Canvass,  IJiirti.  Vr.  Wattr- 
■nroof.  'riie  following  siihstaiircs  arc  first  well  j;roum1  ari<l 
mixetl  (ojji'tlior,  viz.  1 J  lb.  of  the  acetate  of  lead  (sii^ar  of  lead,) 
and  I  Jib.  of  very  (inely  powdered  pnniiee  stone;  these  are 
then  boiled  in  11)0  sjallon.s  of  the  best  linseed  oil,  over  a  prcnlle 
fire,  that  the  nil  may  not  be  bnrncd.  The  licpiid  shoidd  he  kept 
boiling,  until  it  heconies  of  sueh  a  consistence,  that  after  beins 
mixed  with  a  third  part  of  its  weight  of  pipe-clay,  it  should  be 
of  the  thic^kncss  of  inolasses.  It  is  then  left  to  clear  itself,  and 
afterwards  passed  thronjj;h  a  fine  lawn  sieve.  About  l()|)otinds 
of  pipe-clay  is  then  to  be  ground  with  a  solution  of  the  best 
glue,  and  so  mixed  as  to  be  of  the  consistence  of  lard;  to  this 
mixture  is  to  be  added  the  varnish  by  degrees,  mixing  and 
stirring  it  well  at  every  addition,  with  a  spatula  of  wood,  until 
it  has  become  perfectly  tlnid.  The  colour  is  then  added,  eon- 
."iisting  of  1 1  lb.  of  calcined  uml>cr,  and  lilb.  of  white  lend 
ground  in  oil.  In  order  to  apply  it,  the  linen  is  stretched  over 
a  frame  of  wood,  and  the  composition  spread  by  means  of  a 
broad  spatnia,  about  3  inches  wide  and  9  inrhcs  long.  The 
frame  is  then  inverted,  and  the  composilion  applied  on  the 
other  side  of  the  cloth  ;  it  is  allowed  to  remain  for  a  week  on 
the  frame  to  dry,  and  then  taken  olf  for  use.  The  cloth  so  pre- 
pared is  used  lor  riding  cloaks,  and  as  covers  for  carriages, 
&c.  The  same  composition  is  applied  to  leather  and  skins,  but 
to  produce  a  glossy  brilliant  appearance,  a  varnish  is  employed, 
consisting  of  51b.  of  thc-oil  varnish,  as  before  mentioned,  and 
an  equal  weight  of  clear  resin,  heated  together  over  a  lire  until 
the  resin  is  dissolved;  to  these  are  added  2  lbs.  of  oil  of  tur- 
pentine, with  which  has  been  ground  some  colour,  to  give  it 
the  required  tint,  and  cleared  of  all  impurities  by  passing 
through  a  fine  lawn  sieve.  This  varnish  is  laid  on  with  a 
brush,  and  when  (|uite  hard  is  nibbed  over  witli  puraice  stone 
and  water,  and  afterwards  well  washed.  Two  or  three  coats 
of  this  varnish  are  given  to  if,  each  coat  being  well  dried  before 
another  is  laid  on,  by  which  is  produced  a  varnish  of  such  bril- 
liancy as  to  rival  the  best  japan. 

The  following  recipe,  although  it  will  not  render  boots  and 
shoes  entirely  wafer-proof,  will  make  them  much  more  imper- 
vious to  wet,  more  durable  and  pliable,  and  prevent  their  crack- 
ing : — Take  one  pint  of  boiled  linseed  oil,  two  ounces  of  bees- 
wax, two  ounces  of  spirits  of  turpentine,  and  one  ounce  of 
Burgundy-pitch,  melted  carefully  over  a  slow  fire.  With  this 
composition,  rub  the  soles  and  upper  leathers,  when  new,  with 
a  small  piece  of  sponge,  in  the  sun,  or  at  a  distance  frnni  the 
fire ;  rub  them  as  often  as  they  become  dry,  until  the  leather  is 
fully  saturated. 

Another  3/ethod.  Mix  equal  parts  of  rautton-fat,  bees-wax, 
and  sweet-oil  together,  in  a  small  gallipot,  and  heat  them  over 
the  fire  till  melted;  then,  after  the  mixture  has  cooled  a  little, 
apply  it  to  the  shoes  plentifully,  particularly  about  the  welt 
and  scams,  and  (hat  will  render  them  entirely  water-proof. 

LEDGE,  a  long  ridge  of  rocks  near  the  surface  of  the  sea. 

Ledges,  small  pieces  of  timber  placed  athwart  ships,  under 
the  decks,  in  the  intervals  between  the  beams. 

LEE,  an  epithet  to  distinguish  that  half  of  the  horizon  to 
which  the  wind  is  directed  from  the  other  part  whence  it  arises, 
which  latter  is  accordingly  called,  to  windward.  This  expres- 
sion is  chiefly  used  when  the  wind  crosses  the  line  of  a  ship's 
course  :  so  that  all  on  one  side  of  her  is  called,  fo  windward  ; 
and  all  on  the  opposite  side,  to  leeward  ;  and  hence, 

L'lulir  the  Lke,  implies  farther  from  that  part  of  the  horizon 
from  whence  the  wind  blows,  as.  Under  the  lee  of  the  land,  i.  e. 
at  a  short  distance  from  the  shore  which  lies  in  the  direction  oi 
the  wind.  This  phrase  indicates  the  situation  of  a  vessel 
anchored  or  sailing  near  the  weather  shore,  where  there  is 
always  smoother  water  than  at  a  great  distance  from  it.  To 
lay  a  ship  by  the  lee,  or  fo  come  up  by  the  lee,  is  to  bring  her 
.so  that  all  her  sails  lie  Hat  against  her  masts  and  shrouds,  and 
that  the  wind  may  come  right  upon  her  broadside. 

Lee  Boards,  strong  frames  of  plank  affixed  to  the  sides  of 
flat-bottomed  vessels,  such  as  river  barges.  Sec.  which  draw  hut 
little  water;  these,  by  being  let  down  into  the  water  wlien  the 
vessel  is  close-hauled,  prevent  her  from  falling  leeward.  Li:e 
Fanys,  are  ropes  reeved  into  the  cringles  of  a  yacht  or  hoy's 
sails.  Tlie  Lee  Gaije,  implies  further  from  the  point  whence 
the  wind  blows  than  another  vessel.     Take  care  nf  the  Lee 


Hatch,  is  a  word  of  command  to  the  man  at  the  helm,  to  take 
care  that  the  ship  do  not  go  to  the  leeward  of  her  course.  Lee 
Lurches,  the  sudden  anil  violent  rolls  which  a  ship  often  takes 
fo  leeward  in  a  high  sea,  particularly  when  a  large  wave  strikes 
her  on  flic  weather  side. 

A  Lee  Shore  ;  a  ship  is  said  to  be  on  a  lee-shore,  when  .she  is 
near  the  land,  with  the  win<l  blowing  right  upon  it. 

Lee  Siile,  all  that  part  of  a  ship  or  boat  uhicli  lies  between 
the  nmst  and  the  side  fartli(-st  from  the  direction  ol  the  wind  ; 
or  that  half  of  a  ship  which  is  pressed  down  towards  the  water 
by  the  clfort  of  the  sails,  as  separated  from  the  other  half  by  a 
line  drawn  Ihrough  the  middle  of  her  length;  that  part  of  the 
ship  wbicli  lies  fo  the  windward  of  this  line  is  accordingly 
called  the  weather  side.  Thus,  if  a  ship  sail  southward  with 
the  wind  at  east,  then  is  her  starboard  or  right  side  the  lee- 
side  ;  and  the  laiboard  or  left,  Ihc  weather-side. 

Lee  Tide,  is  a  tide  running  in  the  same  direction  that  the 
wind  blows,  and  is  directly  contrary  to  a  tide  under  the  lee 
which  implies  a  stream  in  an  opposite  direction  to  the  wind. 

T'o  Leeward,  denotes  fowanis  that  part  of  the  horizon  which 
lies  under  the  Ice,  or  whither  the  wind  blows. 

Lfewaud  Ship,  is  one  that  is  not  fast  by  the  wind,  or  which 
does  not  sail  so  near  the  wind,  nor  make  so  good  way,  as  she 
sJiould  ;  or  which  is  much  to  leeward  of  her  course,  when 
sailing  close-hauled- 

Lee  Way,  or  Leeward  Waij,  is  the  lateral  movement  of  a  sliip 
to  the  leeward  of  her  course,  or  the  angle  which  the  line  of  her 
way  makes  with  her  keel  when  she  is  close-hauled.  This 
movement  is  produced  by  the  mutuHl  clfort  of  the  wind  and  sea 
upon  her  side,  forcing  her  to  leeward  of  the  line  upon  which 
she  appears  to  sail  ;  and  in  this  situation  her  course  is  neces 
sarily  a  compound  of  the  two  motions  by  which  she  is  impelled. 
All  ships  are  apt  fo  make  some  lee-way  ;  so  that  in  casting  up 
the  log-book,  sumelbing  must  be  allowed  for  lee-way.  IJut  the 
lee-way  made  by  dilferent  ships,  under  the  same  circumstances, 
will  be  different ;  and  even  the  same  ship,  with  different  lading, 
and  having  more  or  less  sail  on  board,  will  make  more  or  less 
lee-way.  The  ordinary  rules  of  allowing  for  it,  as  given  by 
Mr.  John  Buckler  to  Mr.  William  Jones,  who  first  published 
them  about  the  year  1702,  are  these: — 1.  When  a  ship  is 
close-hauled,  has  all  her  sails  set,  the  water  smooth,  and  a 
moderate  gale  of  wind,  she  is  then  supposed  fo  make  little  or 
no  lee-way.  2.  Allow  one  point  when  it  blows  so  fresh  that 
the  small  sails  are  taken  in.  3.  Allow  two  points,  when  the 
topsail  must  be  close  reefed.  4.  Allow  two  points  and  a  half 
when  one  topsail  must  be  handed.  5.  Allow  three  puints  and 
a  half  when  both  topsails  are  to  be  taken  in.  6.  Allow  four 
points  when  the  fore-course  is  handed.  7.  Allow  five  points 
when  trying  under  the  main  sail  only.  8.  Allow  six  points 
when  both  main  and  fore  courses  are  taken  in.  9.  Allow  seven 
points  when  the  ship  tries  a-hull,  or  all  sails  are  handed. 
When  the  wind  has  blown  hard  in  either  quarter,  and  shifts 
across  the  meridian  into  the  next  quarter,  the  lee-way  will  be 
lessened.  But  in  all  these  cases  respect  must  be  had  to  the 
roughness  of  the  sea  with  the  trim  of  the  ship;  and  hence  the 
mariner  will  be  able  to  correct  his  course. 

LEECHES,  Water  Snails.  To  apply  leeches  effectually,  the 
skin  should  be  soft,  and  if  lotions  have  been  used,  the  skin  must 
be  cleanly  washed,  and  tiie  leeches  will  bite  very  readily  when 
they  are  fresh  and  hungry.  The  best  mode  of  applying  them  is 
fo  let  the  leech  crawl  on  a  dry  piece  of  linen  for  a  little  time  ; 
or  better,  if  it  have  been  kept  in  a  vessel  viithout  water  for 
some  time  beforehand,  then  to  take  it  in  a  bit  of  soft  linen 
between  the  thumb  and  finger,  and  when  it  projects  its  pointed 
mouth  between  the  folds  of  the  linen,  to  direct  it  to  the  spot 
intended  for  it  to  act  on.  In  this  way  the  leech  will  generally 
fasten  at  the  first  touch,  and  it  will  at  all  events  fasten  more 
readily,  since  it  is  prevented  from  covering  the  skin  with  slime, 
and  thus  sheathing  it  from  its  own  bite  and  that  of  other 
leeches.  The  most  skilful  appliers  of  leeches  use  this  method, 
and  they  gain  celebrity  by  thus  throwing  them  on  the  part,  as 
some  of  them  express  it. 

Another  way  is,  to  put  the  leeches  into  a  wine  glass  or  pill- 
box, and  then  to  invert  the  glass  or  box  on  the  proper  part. 
This  method  does  not  answer  when  the  leeches  arc  not  lively, 
for  they  will  fix  on  the  sides  of  the  vessel,  so  as  not  fo  be  again 
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made  to  touch  the  skin.  This  difhculty  may  generally  be  obvi- 
ated by  pultins  more  leeches  into  the  vessel  or  vessels  than 
are  wished  to  be  applied,  and  removing  them  when  the  proper 
number  have  adl)ered. 

Incasesofdiniculty.it  is  often  advantageous  to  cover  the 
part  with  cream  or  milk  ;  or  betler,  to  touch  the  head  of  the 
leecli  «ilh  a  drop  of  vinegar;  or  to  make  small  incisions  in  tlie 
skin  (of  the  operator  perhaps,  if  tlie  patient  be  a  sleeping  child) 
by  means  of  a  lancet :  or,  if  one  leech  have  adhered,  to  take  it 
olf  again,  and  use  the  blood  to  entice  others  to  do  likewise. 
Mr.  Tliomson  says,  in  the  London  Dispensatory,  that  a  leech 
may  certainly  be  made  to  bite  on  any  assigned  spot,  by  putting 
it  into  a  quill  which  is  open  at  both  ends,  and  after  placing  the 
end  containing  the  leech's  head  on  the  part,  stopping  up  tlic 
other  end  by  means  of  the  finger.  This  information  is  valuable, 
at  least  if  the  plan  prove  generally  successful,  in  cases  where 
leeclics  are  required  close  to  an  important  part,  as  near  the  eye 
or  on  the  gums,  &c.  ;  but  it  is  to  be  feared  that  the  cpiill  would 
be  as  likely  to  fail  as  the  common  leech-glass,  both  being  used 
on  the  same  principle;  and  the  latter  being  confessedly  an 
incflective  instrument. 

The  pain  of  biting  generally  ceases  in  a  short  time  after  the 
leech  has  adhered  ;  but  if  the  patient  be  so  placed  as  that  the 
leech  hangs  as  it  were  from  the  point  of  adhesion,  the  pain  is 
in  some  individuals  increased,  and  continues  till  the  leech  falls 
off.  Leeches  should  not  remain  on  the  part  for  more  than  ten  or 
fifteen  minutes;  if  they  do  not  then  fall  olf,  it  will  be  found 
that  they  have  been  sluggish,  and  are  not  full,  and  the  same 
thing  will  be  shewn  by  llie  want  of  that  vern)icular  motion  on 
(he  neck  of  the  leech,  which  is  so  perceptible  when  it  draws 
vigorously.  In  these  cases  it  may  often  be  made  more  active 
by  touching  its  head  with  vinegar. 

As  it  sometimes  happens  that  leeches,  when  indolent,  will  thus 
remain  on  the  part  for  hours,  it  is  betler  to  remove  thcni  when  they 
are  disposed  to  suck.  This  may  be  done  by  the  application  of  a 
very  little  salt  to  their  heads,  and  as  the  after  bleeding  is  gene- 
rally more  advantageous  than  the  drawing  of  the  leech  itself, 
very  little  loss  is  sustained  by  removing  them  before  they  are 
filled  with  blood.* 

The  Trentment  of  Leeclies  after  their  Removal  from  the  Skin. — 
Great  waste  is  occasioned  by  the  unskilfulness  in  attending  to 
leeches  after  they  fall  off.  By  proper  care  they  may  be  made 
to  act  again  and  again  ;  for,  when  it  is  considered  that  blood  is 
the  natural  food  of  the  leech,  it  must  follow,  tliat  some  fault  in 
our  treatment  causes  their  deatli,  and  not  their  having  made  a 
hearty  meal  on  food  that  is  natural  to  them.  It  may  happen, 
indeed,  that  the  blood  in  certain  states  of  disease  acts  as  a 
poison,  and  destroys  them  ;  many  persons  having  stated  that 
they  fall  off  dead,  in  some  cases,  before  any  application  is  made 
to  them  :  hul  this  is  at  least  problematical,  and  perhaps  unlike- 
ly. The  common  practice  of  covering  them  with  salt  is  almost 
always  destructive  ;  and,  even  by  sprinkling  a  small  quantity 
on  their  bodies,  if  death  do  not  follow,  it  generally  happens  that 
the  leech  is  blistered  by  the  salt,  and  made  incapable  of  acting 
again  for  a  considerable  time.  Squeezing  out  the  blood  is  bet- 
ter than  the  application  of  salt  in  any  form;  but  the  best  mode 
is  to  touch  them  wi;h  vinegar,  which,  if  sparingly  applied,  will 
make  them  vomit,  so  that  they  may  be  re-applied  again  imme- 
diately, even  to  the  third  or  fourth  time,  or,  by  returning  them 
into  clean  water,  be  ready  fur  another  occasion.  When  leeches 
are  treated  in  this  way,  and  especially  if  they  be  allowed  to 
keep,  perhaps,  a  fourth  part  of  the  blood  wliich  they  have  swal- 
lowed, they  are  not  only  capable  of  acting  repeatedly,  but,  in 
skilful  hands,  may  be  made  to  grow  to  an  immense  size. 

Under  one  gentleman's  care,  a  set  of  leeches  were  in  this  way 
preserved  for  a  great  length  of  time,  and  at  last  they  grew  to 
the  length  of  nearly  eight  inche."  It  was  want  of  care  that 
destroyed  them,  even  after  all  this.  These  leeches  were  not 
once  emptied  of  their  blood,  and  yet  they  were  often  used 
.again  at  an  interval  of  only  a  few  days.  We  understand  it  is 
the  practice  of  some  surgeons,  when  leeches  have  been  scarce, 
and  it  has  been  considered  requisite  to  take  a  large  (|uantity  of 

•  Accnrdiiifj  to  one  fjentleinan's  experiments,  the  largest  leeelt  is  not  more 
than  a  draciini  lieavier  when  full,  than  l)erore  application.  If  so,  sinull  ones 
oannot  draw  away  more  than  half  a  tea-spoooful  of  blood. 


blood  from  a  patient,  to  cut  oO'  the  tail  of  the  leech,  when  it  has 
nearly  filled  itself;  the  creature  keeps  on  sucking  to  till  itself, 
and  appears  to  be  unconscious  of  its  being  employed  merely  as 
a  funnel  or  a  spout. 

LiiECHF.s,  the  borders  or  edges  of  a  sail,  which  are  either 
sloping  or  perpendicular;  those  of  the  square-sails,  i.e.  the 
sails  whose  tops  and  bottoms  are  parallel  to  the  deck,  or  at 
right  angles  with  the  mast,  are  denominated  from  the  ship's 
side,  as  the  starboard-leech  of  the  main-sail,  the  lee-leech  of 
the  fore-topsail  ;  but  tlie  sails  which  are  llxed  ohliqucly  on  the 
masts  have  their  leeches  named  from  their  situation  with  regard 
to  the  ship's  length,  as  the  fore-leech  of  the  mizzen,  the  after- 
leech  of  the  jib,  &c. 

Leech  Lines,  ropes  fastened  to  the  middle  of  the  leeches  of 
the  mainsail  and  foresail,  and  comminiicating  with  blocks  under 
the  opposite  sides  of  the  top,  whence  they  pass  downwards  to 
the  deck,  serving  to  truss  those  sails  up  to  the  yards.  Harbour 
Leixh  Lines,  ropes  made  fast  at  the  miildle  of  the  topsail 
yards,  then  passing  round  the  leeches  of  the  topsails,  and 
through  blocks  upon  the  topsail-tye,  serving  to  truss  the  sails 
very  close  up  to  the  yard,  previous  to  their  being  furled  in  a 
body.  Leech  Hojie,  a  name  given  to  that  part  of  the  bolt-rope 
to  which  the  border  or  edge  of  a  sail  is  sewed.  In  all  sails 
whose  opposite  leeches  are  of  the  same  length,  it  is  terminated 
above  by  the  earing,  and  below  by  the  clue. 

LEET,  a  little  euurt  held  within  a  manor. 

LEGION  in  Roman  antiquity,  a  body  of  foot,  which  consisted 
of  ten  cohorts  or  battalions,  each  cohort  consisting  of  six  cen- 
turies, commanded  by  a  centurion,  and  when  full,  a  century  was 
100  men,  but  the  numbers  were  often  incomplete,  particularly 
during  a  campaign. 

LEGlSLA'rtJR,  a  lawgiver,  or  a  person  who  establishes  the 
policy  and  laws  of  a  state.  Such  was  Moses,  among  the  Jews  ; 
Lycurgus,  among  the  Lacedecnionians,  &c. 

LEMMA,  in  Mathenmtics,  denotes  a  previous  proposition, 
laid  down  in  order  to  clear  the  way  for  some  following  demon- 
stration, and  prefixed  either  to  theorems,  in  order  to  render 
their  demonstration  less  perplexed  and  intricate,  or  to  pro- 
blems, to  make  their  solution  more  easy  and  short.  Thus,  to 
prove  a  pyramid  one-third  of  a  prism  or  parallclopiped  of  the 
same  base  and  height  with  it,  the  demonstration  of  which  in 
the  ordinary  way  is  diflieult  and  troublesome,  this  lemma  may 
be  premised,  which  is  proved  in  tlie  rules  of  progression,  viz. 
that  the  sum  of  a  scries  of  square  numbers  in  arithmetical  pro- 
gression, beginning  from  0,  as  1,  4,  0,  10,  25,  3(),  &c.  is  always 
subtiiple  of  the  sum  of  as  many  terms,  each  equal  to  the  great- 
est ;  or,  is  always  one-third  of  the  greatest  term  multiplied  by 
the  number  of  terms. 

LEMONS,  Salt  of,  used  to  remove  ink-stains  from  linen,  is 
the  native  salt  of  sorrel,  the  super-oxalate  of  potash.  The  effect 
is  produced  by  the  oxalic  acid  dissolving  with  facility  the 
oxide  of  iron  in  the  ink,  on  the  combination  of  which  with  the 
tannin  and  gallic  acid,  the  colour  depends  ;  while,  at  the  same 
time,  it  can  be  used  without  any  risk  of  injury  to  the  cloth,  on 
which  it  has  no  eflect. 

LEMURES,  in  Antiquity,  spirits  or  hobgoblins;  restless 
ghosts  of  departed  persons,  «ho  return  to  terrify  and  torment 
the  living.  These  are  the  same  with  larv;B,  which  the  ancients 
imagined  to  wander  round  the  world,  to  frighten  good  people 
and  plague  the  bad.  For  which  reason,  they  had  at  Rome 
lunieria,  or  feasts,  instituted  to  appease  the  manes  of  the  de- 
funct.    See  Lakes. 

LENGTHENING,  the  operation  of  cutting  a  ship  down 
across  the  middle,  and  adding  a  certain  portion  to  her  length. 
This  is  performed  by  sawing  her  planks  asunder  in  different 
parts  of  her  length,  on  each  side  of  the  midship  frame,  to  pre- 
vent her  from  being  weakened  too  much  in  one  place.  The 
two  ends  are  then  drawn  apart  to  a  limited  distance,  which 
must  be  equal  to  the  proposed  addition  of  length.  An  inter- 
mediate piece  of  timber  is  next  added  to  the  keel,  upon  which 
a  sullicient  number  of  tindicrs  are  erected  to  fill  up  the  vacancy 
produced  by  the  separation.  The  two  parts  of  the  keelson  are 
afterwards  united  by  an  additional  piece,  which  is  scored 
down  upon  the  lloor  timbers  ;  and  as  many  beams  as  may  be 
necessary  are  fi.xcd  across  the  ship  in  the  interval.  Finally,  the 
planks  oi'  the  side  are  prolonged  so  as  to  unite  with  each  other, 
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and  tliosc  of  the  ceilinp  refitted  in  the  same  tnanner,  by  which 
Ihe  whole  process  is  completed. 

LENS,  a  piece  of  jclass  or  oilier  transparent  substance, 
bavin;;  its  two  surfaces  so  formed  that  tlie  rajs  of  llf;ht  in  pass- 
inp  through  it  have  their  direction  clian};ed,  and  made  to  con- 
verge or  diverge  from  their  original  parallelism,  or  to  become 
parallel  after  converging  or  diverging.  Lenses  receive  particu- 
lar denominations  according  to  their  form;  as  convex,  concave, 
vlano  cnimex,  pidiin  concave,  lenses,  and  meniscuscs. 

Convex  Lens,  is  one  which  is  thickest  In  the  middle.  If  only 
one  side  is  convex  and  the  other  plane,  it  is  called  a  piano  con- 
vex lens,  such  is  A  F,  in  the  following  figure;  but  itit  be  con- 
vex on  both  sides,  it  is  called  a  convexo  convex,  or  double  convex 
lens,  as  B  G. 

Concave  Lens,  is  \         i»  c  p  « 

that  which  is  thin- 
nest in  the  middle  ; 
butitis  also  divided 
into  piano  concave 
and  concavo  concave, 
as  in  the  former 
case ;  such  are  two  lenses  C  H,  D  L 

And  when  the  lens  is  concave  on  one  side  and  convex  on 
the  other,  it  is  called  a  menineus,  as  E  K,  in  the  above  figure. 
In  every  lens  the  right  line  perpendicular  to  the  two  surfaces 
is  called  the  fl;i'i,s'  of  the  lens  ;  the  points  where  the  axis  cuts  the 
surface,  are  called  the  vertices  of  the  lens;  also  the  middle 
point  between  them  is  called  the  centre,  and  the  distance  be- 
tween them  the  diameter.  Some  confine  the  term  lenses  to 
such  as  do  not  exceed  half  an  inch  diameter,  those  that  exceed 
this  being  termed  lenticular  glasses. 

Lenses  are  either  blown  or  ground.  Blown  Lenses,  are  small 
globules  of  glass  melted  in  the  flame  of  a  lamp  by  a  blow-pipe, 
or  otherwise.  Ground  Lenses,  are  such  as  are  ground  to  the 
required  form  by  means  of  machinery  for  this  purpose. 

The  Lens  Grinding  Machine  is  of  varied  forui  and  construc- 
tion. This  figure  le- 
presents  one  of  these 
machines,  so  contrived 
as  to  turn  a  sphere  at 
one  and  the  same  time 
on  two  axes,  cutting 
each  other  at  right  an- 
gles, and  producing  the 
segment  of  a  true 
sphere  merely  by  turn- 
ing round  the  wheels 
without  anycare  or  skill 
of  the  workman.  A  is 
a  globe  covered  with 
cement,  on  which  are 
fixed  the  pieces  of  glass 
to  be  ground  ;  this  globe 
is  fastened  to  the  axis,  and  turns  with  the  wheel  B.  C  is  the 
brass  cup  that  polishes  the  glass.  This  is  fastened  to  the  axis, 
and  turns  with  the  wheel  D.  The  motion  of  the  cup  C,  there- 
fore, is  at  right  angles  to  the  motion  of  the  globe  A  ;  whence  it 
follows  demonstrably,  that  the  pieces  of  glass  ground  by  this 
double  motion  must  be  formed  into  the  segments  of  spheres. 

LENT,  a  solemn  time  of  fasting  in  the  Christian  church, 
observed  as  a  time  of  humiliation  before  Easier,  the  great 
festival  of  our  Saviour's  resurrection. 

LEO  Minor,  the  Little  Lion,  it  has  been  said,  owes  its  place 
in  the  heavens  to  the  fable  of  Hercules  killing  IheNema^au  lion. 
This  is  erroneous,  for  Leo  Minor  was  composed  out  of  the  stella 
infortncs  of  the  ancients.  In  the  Egyptian  calendar  we  find  the 
sign  Leo  to  contain  the  figures  of  two  lions,  and  the  head  of  a 
third.  The  Little  Lion  is  a  paratantellon  to  Leo  of  the  zodiac. 
Boundaries  and  Contents. — North  by  Ursa  Major,  east  by 
Coma  Berenices,  south  by  Leo,  and  west  by  Lynx.  This 
constellation  contains  53  stars,  viz.  one  of  the  3d  magnitude, 
six  of  the  fourth,  eleven  of  the  5th,  &,c.  and  the  upper  part  of 
the  animal's  head  does  not  set  to  London.  The  position  of  Leo 
Minor  is  easily  ascertained,  for  it  is  composed  as  it  were  of 
three  knots  of  stars,  one  at  the  head  and  fore  feet,  a  second  on 
the  'lody,  and  a  third  at  the  tail;  and  the  central  group,  deter- 
5y. 


mined  by  a  line  drawn  from  Regulus  to  the  Pointers,  enables 
us  ti)fjx  on  the  two  others  to  the  east  and  west. 

Lko,  tJie  Lion  ,si,  is  the  fifth  sign  in  the  order  of  the  zodiac, 
and  the  second  of  the  sunnner  signs.  According  to  the  fixed 
zodiac  and  the  astronomical  year,  the  Sun  enters  Leo  on  th-; 
2.'Jd  of  July;  but  reckoning  agreeably  to  the  precession  of  the 
C(iuinoxes  and  the  moveable  zodiac  of  the  sidereal  year,  the  Sun 
enters  this  sign  on  tlunili  of  August.  The  i^arlh  is  at  this  pe- 
riod in  Aquarius,  and  the  .Sun.  as  seen  from  the  Earth,  ap- 
pears in  Leo.  For,  in  whatever  part  of  the  ecliptic  we  appre- 
hend the  Sun  to  be,  the  Earth  is  180°  removed  from  that  point. 
As  the  Earth  goes  round  the  Sun,  the  North  Pole  keeps  con- 
stantly fowaids  one  part  of  the  heavens  ;  it  now  approaches 
nearer  its  orbit  than  in  the  preceding  sign,  and  the  days  and 
nights  are  consequently  coming  nearer  to  an  equality. 

boundaries  and  Conlenlsof  L.eo. — This  sign  is  bounded  on 
the  north  by  Leo  Minor,  east  by  Virgo,  south  by  Sextans, 
and  west  by  Cancer;  it  contains  05  stars,  viz.  two  of  the  1st 
magnitude,  two  of  the -id,  six  of  the  3d,  thirteen  of  the  llh,  &c. 
The  chief  staj-  is  Uegulus,  situated  on  the  Ecliptic,  and  some- 
times called  Cor  Leonis,  "  the  Lion's  heart."  In  the  tail  of  the 
Lion  we  find  Denehola,  also  a  star  of  the  first  magnitude. 
The  declination  of  Regulus  is  12°  56'  2C"  north,  and  its  right 
ascension  149°  25'  29".  Regulus  rises  in  the  E-  N.  E.  part  of 
the  horizon,  as  does  also  Dcnebola,  but  about  4°  more  to  the 
N.  and  1  hour  ,30  minutes  after  Regulus.  Regulus  rises  and 
culminates,  to  the  inhabitants  of  London,  for  the  first  of  every 
month,  agreeably  to  the  following  Table :  Merid.  Alt.  51°  25* 
20." 


Month. 

Jan. 

Feb. 

Mar. 

April 

May 

June 


Rises 
ho.  mi. 
10  15 
G  0 
4  10 
2  15 
12  20 


10     8  M. 


CtlLSl. 
bo.  mi. 

3  10  M. 

1     0  M. 
10     9    A. 

9  16    A. 

7  25    A. 

5  23    A. 


Month. 

July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 


R 

isr.s.     1 

bo. 

mi. 

3 

12 

M. 

6 

0 

M. 

4 

0 

M. 

2 

15 

M. 

12 

22 

M. 

10 

22 

M. 

CUI.M. 

bo.  mi. 
3   19 
14 
15 
27 


A. 
A. 
M. 
M. 


30  M. 
27   M. 


The  sign  Leo  is  chiefly  situated  north  of  the  Flcliptic,  passing 
over  the  northern  parts  of  the  torrid  zone.  And  in  the  heavens 
the  position  of  Regulus  and  Denebola  may  be  thus  found. 

LEPAS,  the  Acorn,  a  genus  of  shell-fish,  belonging  to  the 
order  of  vermes  testaeea. 

LEPIDIUM,  DiTTANDER,  or  Pepperwort,  a  genus  of 
plants  belonging  to  the  tetradynamia  class,  and  in  the  natural 
method  ranking  under  the  39th  order,  siliquosas. 

LEPIDIOPTERA,  in  ZiJology,  an  order  of  insects,  with 
four  wings,  which  are  covered  with  imbricated  scales. 

LEPROSY,  a  foul  cutaneous  disease,  appearing  in  dry, 
white,  thin,  scurfy  scabs,  either  on  the  whole  body,  or  only 
some  parts  of  it,  and  usually  attended  with  a  violent  itching 
and  other  pains.  The  leprosy  is  of  various  kinds,  but  Jews 
were  particularly  subject  to  that  called  Elephantiasis.  Hence 
the  Jewish  law  excluded  lepers  from  communion  with  mankind, 
banishing  them  into  the  country  or  uninhabited  places,  without 
excepting  even  kings.  When  a  leper  was  cleansed,  he  came 
to  the  city  gate,  and  was  there  examined  by  the  priests;  after 
this  he  took  two  live  birds  to  the  temple,  and  fastened  one  'of 
them  to  a  wisp  of  cedar  and  liissop,  tied  together  with  a  scarlet 
ribbon  ;  the  second  bird  was  killed  by  the  leper,  and  the  blood 
of  it  received  into  a  vessel  of  water;  with  this  water  the 
priest  sprinkled  the  leper,  dipping  the  wisp  and  the  live  bird 
into  it:  this  done,  the  live  bird  was  let  go  ;  and  the  leper  hav- 
ing undergone  this  ceremony,  was  again  admitted  into  society, 
an'd  to  the  use  of  things  sacred.  Sec  Levit.  xiii.  46,  47,  and 
xiv.  1,  2,  &c. 

L'ERMITE  (Oiseau),  a  constellation  formed  some  years  ago 
by  M.  Monnier,  under  the  southern  scale  of  the  Celestial 
Balance.  Dr.  Jamieson,  on  his  Celestial  Atlas,  has  transformed 
L'L'rmite  Oiscau  into  the  sage-looking  Noctua,  a  bird,  which, 
considering  the  frequency  it  is  met  with  on  all  Egyptian  monu- 
ments, it  appears  strange  our  astronomers  kave  not  long  ere 
this  transferred  among  the  celestials. 

LETHARGY,  (a  word  of  Greek  derivation,)  in  Medicine,  is 
a  disease  consisting  of  a  profound  drowsiness  or  sleepiness, 
from  which  the  patient  can  scarcely  be  awaked  ;  or,  if  awaked, 
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he  remains  stupid,  nitliout  sense  or  memory,  aud  presently 
sinl<s  ajrain  into  his  former  sleep. 

LETTER  OF  Attorney,  in  Law,  is  a  wrilins  by  which  one 
person  authorizes  anotlier  to  do  some  lawful  act  in  his  stead; 
as,  to  give  seisure  of  lands,  to  receive  debts,  sue  a  third  per- 
son, &c.  The  nature  of  this  instrument  is,  to  transfer  to  the 
person  to  whom  it  is  pven,  the  whole  power  of  the  maker,  to 
enable  him  to  accomplish  the  act  intended  to  be  performed. 
It  is  either  seneral  or  special ;  and  sometimes  it  is  made 
revocable,  which  is  when  a  bare  authority  is  only  given,  and 
sometimes  it  is  irtcvocable,  as  where  debts,  &c.  are  assigned 
from  one  person  to  another.  It  is  generally  held,  that  the 
power  granted  to  the  attorney  must  be  strictly  pursued  ;  and 
that  where  it  is  made  to  three  persons,  two  cannot  execute  it. 
In  most  cases,  the  posver  given  by  a  letter  of  attorney  ter- 
minates upon  the  death  of  the  person  who  gave  it.  No  letter 
of  attorney  made  by  a  seaman.  Sec.  in  any  ship  of  war,  or  having 
letter  of  warfare,  or  by  their  executors,  &c.  in  order  to  em- 
power any  person  to  receive  any  share  of  prizes  or  bounty- 
money,  shall  be  valid,  unless  the  same  be  made  revociible,  and 
for  the  use  of  such  seaman,  and  be  signed  and  executed 
before,  and  attested  by,  the  captain  and  one  other  of  the  sign- 
ing officers  of  the  ship,  or  the  mayor  or  chief  magistrate  of 
some  corporation. 

LETTER  OF  Mart,  a  commission  granted  by  the  lords  of  the 
admiralty,  or  by  the  vice-admiral  of  any  distant  province,  to 
the  commander  of  a  merchant  ship,  or  privateer,  to  cruise 
against  and  make  prizes  of  the  enemj 's  ships  and  vessels, 
either  at  sea,  or  in  their  harbours.  The  ship  so  commissioned 
is  also  called  a  Letter  of  Mart  or  Marque. 

LETTUCE,  Wild.  Dr.  Collin, at  Vienna, firstbroughtthewild 
lettuce  into  medical  repute  ;  and  its  character  has  lately  induced 
the  College  of  Physicians  at  Edinburgh  to  insert  it  in  the  cata- 
logue of  the  Materia  Medica.  More  than  24  cases  of  dropsy 
are  said  by  Collin  to  have  been  successfully  treated,  by  employ- 
ing an  extract  prepared  from  the  pressed  juice  of  this  plant, 
which  is  stated  not  only  to  be  powerfully  diuretic,  but,  by 
attenuating  the  viscid  humours,  to  promote  all  the  secretions, 
and  to  remove  visceral  obstructions.  In  the  more  simple  cases, 
proceeding  from  debility,  the  extract,  in  doses  of  eighteen  to 
thirty  grains  a  day,  proved  sufficient  to  accomplish  a  cure  ;  but 
when  tlie  disease  was  inveterate,  and  accompanied  wi!h  visce- 
ral obstructions,  the  quantity  of  extract  was  increased  to  three 
drachms  ;  nor  did  larger  doses,  though  they  excited  nausea, 
ever  produce  any  other  bad  effect;  and  the  patients  continued 
so  strong  under  the  use  of  this  remedy,  that  it  was  seldom 
necessary  to  employ  any  tonic  medicines.  Strong-scented  wild 
lettuce  ranks,  however,  among  the  stupefying  poisons  ;  but  it  is 
to  be  hoped,  that  its  disagreeable  scent  and  bitter  nauseous 
taste  will  operate  as  a  preventive  to  its  being  used  for  food. 

LEUCIPPUS,  an  ancient  Greek  philosopher,  who  flourished 
about  4'iO  years  before  Christ. 

LEUWENHOEK,  Anthony, acelebratedDutchphilosopher, 
was  born  at  Delft  in  1632.  and  acquired  a  great  reputation 
throughout  all  Europe,  by  his  experiments  and  discoveries  in 
Natural  History,  by  means  of  the  microscope.  He  particularly 
excelled  in  making  glasses  for  microscopes  and  spectacles  ; 
and  he  was  a  member  of  most  of  the  literary  societies  of  Eu- 
rope, to  whom  he  sent  many  memoirs.  Tliose  in  the  Phil. 
Trans,  and  in  the  Paris  Memoirs,  extend  through  many  vo- 
lumes ;  tlie  former  were  extracted,  and  published  at  Leyden,  in 
1722.     He  died  in  1723,  at  ninety-one  years  of  age. 

LEVEL,  an  instrument  employed  in  ascertaining  a  horizon- 
tal line,  of  which  there  are  various  sorts  ;  as. 

The  Air  Level,  shews  the  exact  level  by  means  of  a  bubble  of 
air  enclosed  with  some  lluid  in  a  glass  tube  ofan  indeterminate 
length  and  thickness,  and  having  its  two  ends  hernietieally 
sealed.  When  the  bubble  fixes  itself  at  a  mark  in  the  middle 
of  the  tube,  the  case  in  which  it  is  fixed  is  then  level.  When  it 
is  not  level,  the  bubble  will  rise  to  one  end.  This  glass  tube 
may  be  set  in  another  of  brass,  having  an  aperture  in  the  nnd- 
dle,  where  the  bubble  may  be  observed.  The  liquor  with  which 
the  tube  is  filled  is  oil  of  tartar,  or  aqua  secunda ;  those  not 
being  liable  to  freeze  as  common  water,  nor  to  rarefaction  and 
condensation  as  spirit  of  wine  is. 

The  I'liimb  LiiVEL,  shews  the  horizontal  Hue  by  means  of 


another  line  perpendicular  to  that  described  by  a  plummet  at 
pendulum.  This  instrument  consists  of  two  legs,  joined  or 
right  angles  ;  of  these  legs,  (hat  which  carries  the  thread  and 
plummet  is  about  a  foot  and  a  half  long;  the  thread  is  hung 
towards  the  top  of  the  branch.  The  middle  of  the  branch  where 
the  thread  passes  is  hollow,  so  that  it  may  hang  free  every 
where;  but  towards  the  bottom,  where  there  is  a  little  blade  of 
silver,  whereon  is  drawn  a  line  perpendicular  to  the  telescope, 
the  said  cavity  is  covered  by  two  pieces  of  brass,  making  a 
kind  of  case,  lest  the  wind  should  agitate  the  thread  ;  for  which 
reason  the  silver  blade  is  covered  with  a  glass  to  the  end,  to 
be  seen  when  the  thread  and  plummet  play  upon  the  perpendi- 
cular. The  telescope  fastened  to  the  other  branch  of  the  in- 
strument, is  about  two  feet  long  ;  having  a  hair  placed  horizon- 
tally across  the  focus  of  the  object-glass,  which  determines  the 
point  of  the  level.  The  telescope  must  be  fitted  at  right  angles 
to  the  perpendicular.  It  has  a  ball  and  socket,  by  which  it  is 
fastened  to  the  foot. 

The  Water  Level,  shews  the  horizontal  line  by  means  of  a 
surface  of  water  or  other  fluid  ;  founded  on  this  principle,  that 
water  always  places  itself  horizontally.  Tlie  most  simple  kind, 
made  of  a  long  wooden  trough,  equally  filled  with  water,  shews 
ils  surface  on  the  line  of  level.    This  is  the  ancient  c/iorobates. 

The  water-level  is  also  made  with  two  cups  fitted  to  the  two 
ends  of  a  straight  pipe,  an  inch  in  diameter,  and  four  feet 
long.  The  water  communicates  from  one  cup  to  the  other ;  and 
this  pipe  being  moveable  on  its  stand  by  a  ball  and  socket, 
when  the  two  cups  shew  equally  full  of  water,  their  two  surfaces 
mark  the  line  of  level.  This  instrument,  instead  of  cups,  may 
also  be  made  with  two  short  cylinders  of  glass,  three  or  four 
inches  long,  fastened  to  each  extremity  of  the  pipe  with  wax 
or  mastic.  The  pipe,  filled  with  coloured  water,  shews  itself 
through  the  cylinders,  by  means  of  which  the  line  of  level  is 
determined  ;  the  height  of  the  water,  with  respect  to  the  centre 
of  the  earth,  being  always  the  same  iu  both  cylinders.  This 
level,  though  very  simple,  is  jet  very  commodious  for  levelling 
small  distances. 

Where  works  of  moderate  extent  are  carried  on,  and  where 
the  perfect  level  of  each  stratum  of  materials  is  not  an  object  ef 
importance,  the  common  brick- 
layer's level,  having  a  plumb  sus- 
pended from  the  top,  and  received 
in  an  opening  at  the  junction  of  the 
perpendicular  with  the  horizontal 
piece,  will  answer  well  enough. 
The  principle  on  which  this  acts  is, 
that  as  all  weights  have  a  tendency 
to  gravitate  towards  the  centre  of 
the  earth,  so,  the  plumb-line  being  a 
true  perpendicular,  any  line  cutting  that  at  right  angles  must 
be  a  horizontal  line  at  the  point  of  intersection.  All  this  is  but 
an  approximation  ;  we  may  call  these  perpendiculars,  or  what 
we  will,  they  are  in  fact  radii  of  a  sphere. 

But  the  most  complete  level  that  has  ever  yet  been  invented, 
is  the  spirit  level,  of  which  the  following  is  a  representation. 
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The  level  rp-  is  surmounted  by  a  telescope  O  M  I,  and  (lie  wliolc 
fixed  oil|a  stand  ieseml)linn  that  of  the  improved  llicodolitc.lhe 
ndjusinient  of  tlie  iiistniiiiuiU  being  eU'eeted  by  means  of  the 
screws  shewn  in  the  li(;ure.  Tlie  telescope  Is  a  clironiatic, 
about  IH  inches  Ion;;,  for  viewing  renmte  objects.  O  I  arc 
the  Y  supporters  in  which  it  rests.  The  spirit  level  shews  when 
the  instrument  is  properly  adjusted.  The  supporters  are  lixetl 
in  the  plate  K  1  K.  The  screws  C,(J,  G,  H.  H,  K,  and  F,  arc 
severally  used  for  adjusting  the  instrument,  which  is  supported 
by  three  legs  A,  B,  D-  The  usual  height  of  the  instrument  is 
abous  .OJ  feet;  but  as  an  hour's  practice  will  give  more  informa- 
tion than  pages  of  description,  and  as  tlie  telescope  answers 
the  same  purpose,  we  shall  refer  the  reader  to  that  arti'le. 

LEVELLING,  the  liudiiig  a  line  parallel  to  the  horizon  at 
one  or  more  stations,  to  dclermine  the  height  or  depth  of  one 
place  with  respect  to  another,  for  laying  out  grounds  even,  re- 
gulating descents,  draining  morasses,  conducting  water,  &(\ 

Two  or  more  places  arc  on  a  true  level  when  they  arc  equally 
distant  from  the  centre  of  the  earth.  Also  one  place  is 
higher  than  another,  or  out  of  level  with  it,  when  it  is 
farther  from  the  centre  of  the  earth  ;  and  a  line  equally  distant 
tVom  that  centre  in  all  its  points,  is  called  the  line  of  true  level. 
Hence,  because  the  earth  is  round, 
that  line  must  be  a  curve,  and 
make  a  part  of  the  earth's  circum- 
ference, or  at  least  be  parallel  to 
it,  or  concentrical  with  it;  as  the 
line  B  C  F  G,  which  has  all  its 
points  equally  distant  from  A,  the 
(xntre  of  the  earth,  considering  it 
as  a  perfect  globe. 

But  the  line  of  sight  B  D  E.  &c. 
given  by  the  operations  of  levels, 
is  a  tangent,  or  a  right  line  perpendicular  to  the  semi-diameter 
of  the  earth  at  the  point  of  contact  B,  rising  always  higher 
above  the  true  line  of  level,  the  farther  the  distance  is,  is  called 
the  apparent  line  of  level.  Thus,  C  D  is  the  height  of  l,he  appa- 
rent level,  above  the  true  level,  at  the  distance  BCorBl); 
also  B  F  is  the  excess  of  height  at  F,  and  G  H  at  G,  &:c.  The 
difference,  it  is  evident,  is  always  e(iual  to  the  excess  of  the 
secant  of  the  arch  of  distance  above  the  radius  of  the  earth. 

The  common  methods  of  levelling  are  sufficient  for  laying 
pavements  of  walks,  or  for  conveying  water  to  small  distances, 
&c.  ;  but  in  more  extensive  operations,  as  in  levelling  the  bot- 
toms of  canals,  which  are  to  convey  water  to  the  distance  of 
many  miles,  and  such  like,  the  difference  between  the  true  and 
the  apparent  level  must  be  taken  into  the  account. 

Now  the  difference  C  D  between  the  true  and  apparent  level 
at  any  distance  U  C  or  B  D,  may  be  found  thus:  by  a  well- 
known  property  of  the  circle  (2  AC  -f  CD);  BD: :  U  D  :  CD; 
or  because  the  diameter  of  the  earth  is  so  great  with  respect  to 
the  line  C  D,  at  all  distances  to  which  an  operation  of  levelling 
commonly  extends,  that  2  A  C  may  be  safely  taken  for  2  A  C 
-|-C  D  in  that  proportion  without  any  sensible  error,  it  will  be 

B  D2  n  c^ 

2  AC        2a c 


2AC  :BD::BD:CD,  w hich  therefore  is  = 


nearly  ;  that  is,  the  difference  between  the  true  and  apparent 
level  is  equal  to  the  square  of  the  distance  between  the  places, 
divided  by  the  diameter  of  the  earth  ;  and  consequently  it  is 
always  proportional  to  the  square  of  the  distance. 

Now  the  diameter  of  the  earth  being  nearly  7958  miles,  if  we 

B  C' 


first  take  B  C  =  1  mile,  then  the  excess 


becomes  ,^^5  of 


a  mile,  which  is  7'962  inches,  or  almost  eight  inches,  for  the 
height  of  the  apparent  above  the  true  level  at  the  distance  of 
one  mile.  Hence,  proportioning  the  excesses  in  altitude  ac- 
cording to  the  squares  of  the  distances,  the  following  table  is 
obtained,  shewing  the  height  of  the  apparent  above  the  true 
level  for  every  100  yards  of  distance  on  the  one  hand,  and  for 
every  mile  on  the  other. 

By  the  following  table  of  reductions,  we  can  now  level  to 
almost  any  distance  at  one  operation,  whereas  the  ancients, 
being  unacquainted  with  the  correction  answering  to  any  dis- 
tance, could  only  level  from  one  twenty  yards  to  another,  when 
they  had  occasion  to  continue  the  work  to  a  considerable  extent. 


Distance,  or 

Difl'er.  of  Level, 

Diilance, 

Difl'er.  of  Urel, 

B.C. 

or  c.  a. 

or  BC. 

or  C  D. 

Yards. 

Inches. 

Miles. 

Feet.     lncbe». 

HH) 

0026 

i 

0      01 

2110 

0  103 

i 

0      2 

300 

0  23 1 

J 

0        41 

•too 

0  1 1 1 

I 

0        8 

.'ido 

0-643 

2 

2         8 

(ioo 

0  t)2o 

i         -3 

6         0 

700 

1  -liA) 

1           4 

10         7 

bOO 

I  6l.> 

1           '' 

16         7 

i)00 

2t>fSl 

1           " 

23       11 

1000 

2-.')70 

7 

.32         C 

1100 

3' 110 

!            8 

42         6 

1200 

3701 

1            '' 

53         9 

1300 

4314 

!     "» 

66         4 

1400 

.'■>038 

\     11 

80         3 

1.000 

.-J-'W 

'     12 

95         7 

KiOO 

6. OHO 

13 

112         2 

1700 

7-425 

14 

130          1 

This  table  answers  several  useful  purposes.  Thus,  Isl,  to 
find  the  height  of  the  apparent  level  above  the  true,  at  any  dis- 
tance. If  the  given  distance  is  in  the  table,  the  correction  of 
level  is  found  on  tlie  same  line  with  it :  thus  at  the  distance  of 
1000  yards,  the  correction  is  2-.57,  or  two  inches  and  a  half 
nearly;  and  at  the  distance  of  10  miles  it  is  66  feet  4  inches. 
But  if  the  exact  distance  is  not  found  in  the  table,  then  multi- 
ply the  square  of  the  distance  in  yards  by  2-57,  and  then  divide 
by  1,000,000,  or  cut  off  six  places  on  the  right  for  decimals,  the 
rest  are  inches  :  or  multiply  the  square  of  the  distance  in  miles 
by  60  feet  4  inches,  and  divide  by  100 

2dly.  To  find  the  extent  of  the  visible  horizon,  or  how  far  an 
observer  can  see  from  any  given  height,  on  a  horizontal  plane, 
as  at  sea.  Sec.  Suppose  tiie  eye  of  the  observer,  on  the  top  of  a 
ship's  mast  at  sea.  is  the  height  of  130  feet  above  the  water,  he 
will  then  see  about  14  miles  all  around.  Or  from  the  top  of  a 
cliff  by  the  sea-side,  the  height  of  which  is  66  feet,  a  person 
may  see  to  the  distance  of  near  10  miles  on  the  surface  of  the 
sea.  Also  when  the  top  of  a  hill,  or  the  light  in  a  light-house, 
or  such  like,  w  hose  height  is  130  feet,  (irst  comes  into  the  view 
of  an  eye  on  board  a  ship,  the  table  shews  that  the  distance  of 
the  ship  from  it  is  14  miles,  if  the  eye  is  at  the  surface  of  the 
water  ;  but  if  the  height  of  the  eye  in  the  ship  is  80  feet,  then 
the  distance  will  be  increased  by  near  11  miles,  making  in  all 
about  25  miles  in  distance. 

3dly.  Suppose  a  spring  on  one  side  of  a  hill,  and  a  house 
on  an  opposite  hill,  with  a  valley  between  them,  that  the  spring 
seen  from  the  house  appears  by  a  levelling  instrument  on  a 
level  with  the  foundation  of  the  house,  which  suppose  is  at  a 
mile  distance  from  it;  then  is  the  spring  eight  inches  above 
the  true  level  of  a  house;  and  this  diilerence  would  be  barely 
sufficient  for  the  water  to  be  brought  in  pipes  from  the  spring 
to  the  house,  the  pipes  being  laid  all  the  way  in  the  ground. 

4thly.  If  the  height  or  distance  exceed  the  limits  of  the  table, 
then,  first,  if  the  distance  be  given,  divide  it  by  2,  or  by  3,  or 
by  4,  Sic.  till  the  quotient  come  within  the  distances  in  the  table  ; 
then  take  out  the  height  answering  to  the  quotient,  and  multi- 
ply it  by  the  square  of  the  divisor,  that  is,  by  4.  or  9.  or  16,  &c. 
for  the  height  required.  Thus,  if  the  top  of  a  hill  is  just  seen  at 
the  dist'inee  of  40  miles,  then  40  divided  by  4  gives  10,  to  which 
in  the  table  answer  661  feet,  which  being  multiplied  by  16,  the 
square  of  4,  gives  1061}  feet  for  the  height  of  the  hill.  But 
when  the  height  is  civen,  divide  it  by  one  of  these  square  num- 
bers, 4.  9,  16,  25,  &c.  till  the  quotient  come  within  the  limits  of 
the  table,  and  multiply  the  quotient  by  the  square  root  of  the 
divisor;  that  is,  by  2,  or  3,  or  4,  or  5,  &c.  for  the  distance 
sought:  so  when  the  top  of  the  peak  of  Tenerilfe,  said  to  be 
about  3  miles,  or  15.840  feet  high,  just  comes  into  view  at  sea, 
divide  15,840  by  2-25,  or  the  square  of  15,  and  the  quotient  is 
70  nearly ;  to  w  hich  in  the  table  answers  by  proportion  nearly 
10}  miles  ;  then  multiplying  lOij  by  15,  gives  lot  miles  and  f  for 
the  distance  of  the  hill. 
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What  has  been  stated  above,  has  been  said  without  any  re- 
gard to  the  effect  of  refraction  in  elevating  the  apparent  places 
of  objects.  But  as  the  operation  of  refraction  incurvating  the 
rays  of  light  proceeding  from  objects  near  the  horizon  is  consi- 
derable, it  can  by  no  means  be  neglected,  when  the  di/fereuce 
between  the  true  and  apparent  level  is  estimated  at  consider- 
able distances.  It  is  now  ascertained,  that  for  horizontal  re- 
fractions the  radius  of  curvature  of  the  curve  of  refraction  is 
about  seven  times  the  radius  of  the  earth;  in  consequence  of 
which,  the  distance  at  which  an  object  can  be  seen  by  refrac- 
tion, is  to  the  distance  at  which  it  could  be  seen  without  refrac- 
tion, nearly  as  14  to  13  ;  the  refraction  augmenting  the  distance 
at  which  an  object  can  be  seen  by  about  a  thirteenth  of  itself. 
By  reason  of  this  refraction,  too,  it  happens,  that  it  is  neces- 
sary to  diminish  by  f  of  itself  the  height  of  the  apparent  above 
the  true  level,  as  given  in  the  preceding  table  of  reductions. 
Thus,  at  1000  yards, the  true  difference  of  level,  whentheallow- 
ance  is  made  for  the  effect  of  refraction,  will  be  2  570  — '367  r: 
2-203  inches.  At  two  miles  it  would  be  32  —  4^  rz  27f  inches  ; 
and  so  on. 

Levelling,  is  either  simple  or  compound;  the  former  is 
when  the  level  points  are  determined  from  one  station,  whether 
the  level  be  fixed  at  one  of  the  points  or  between  them  ;  and 
the  latter,  or  compound  levelling,  is  nothing  more  than  a  repe- 
tition of  several  such  simple  operations. 

Levelling  Staves,  instruments  used  in  levelling,  serving  to 
carry  the  marks  to  be  observed,  and  at  the  same  time  to  mea- 
sure the  height  of  those  marks  from  the  ground.  They  usually 
consist  of  two  mahogany  staves,  ten  feet  long,  in  two  parts 
that  slide  upon  one  another  to  about  5^  feet,  for  the  greater 
convenience  of  carriage.  They  are  divided  into  1000  equal 
parts,  and  numbered  at  every  tenth  division,  by  10,  20,  30,  &c. 
to  1000;  and  on  one  side  the  feet  and  inches  are  also  some- 
times marked.  A  vane  slides  up  and  down  upon  each  set  of 
these  staves,  which  by  brass  springs  will  stand  at  any  part. 
These  vanes  are  about  ten  inches  long  and  four  inches  broad  ; 
the  breadth  is  first  divided  into  three  eq<ial  parts,  the  two  ex- 
tremes are  painted  white,  the  middle  space  divided  again  into 
three  equal  parts,  which  are  less  ;  the  middle  one  of  tliem  is 
also  painted  white,  and  the  two  other  parts  black  ;  and  thus 
they  are  suited  to  all  the  common  distances.  These  vanes 
have  each  a  brass  wire  across  a  small  square  hole  in  the  cen- 
tre, which  serve  to  point  out  the  height  correctly,  by  coinciding 
with  the  horizontal  wire  of  the  telescope  of  the  level. 

An  excellent  levelling  staff'  is  now  made,  by  suspending  a 
pole  on  a  pair  of  pivots  or  axles,  in  a  limb  of  brass,  swinging 
itself  on  axles ;  these  two  pairs  of  axles  are  at  right  angles, 
and  the  pole  stands  always  perpendicular.  The  limb  of  brass 
is  fixed  in  the  top  of  a  stool,  with  three  or  four  legs,  about  18 
inches  from  the  ground. 

LEVER,  The,  treated  as  one  of  the  mechanical  powers,  will 
fall  under  our  notice  in  Mechanics,  where  the  theory  of  the 
various  kinds  of  levers,  whether  straight  or  bent,  is  laid  down. 
Our  present  object  is  to  describe  a  combination  of  the  lever  with 
the  axis  in  peritrochio,  by  means  of  which  the  reciprocating 
motion  of  the  lever  is  made  useful  in  giving  a  continued  rectili- 
near motion  to  a  heavy  body,  without  changing  tiie  situation  of 
the  fulcrum  of  the  lever. 

This  contrivance  is  generally  called  in  England  the  universal 
lever.  FG  H  is  a  straight  lever,  whose  centre  of  motion  is  G  ; 
on  its  extremity  F,  hang  two 
bars  F  D,  F  E,  the  former 
of  which  has  a  hook  to  catch 
into  the  teeth  of  tiie  wheel 
A  C  D,  and  the  latter  has 
its  end  slightly  bent,  so  as 
to  slide  over  the  outer  parts 
of  those  teeth.  The  axle  A 
has  a  cord  wound  about  it, 
to  the  lower  end  of  which  is 
attached  the  weight  \V. 
Now  suppose  tlic  end  H  of  -— ^ 
the  lever  raised  from  H  by  I,  while  tlie  other  end  descends 
from  F  to  B ;  the  bar  F  E  will  then  push  the  point  Eof  the  wheel 
from  E  to  C.  while  the  hook  1>  slidesovcr  an  equal  space  on  the 
other  side  of  the  wheel.     After  this,  on  the   end    II    of  the 


lever  being  brought  down  again  by  I  to  H,  the  end  F  ascends 
through  B  F,  and  the  hook  D  raises  up  the  left  hand  side  of  the 
wheel  through  a  space  equal  to  E  C.  Thus  the  reciprocating  mo- 
tion of  the  lever  is  made  to  communicate  a  continued  rotatory 
motion  to  the  wheel,  and  consequently  to  raise  the  weight  W 
suspended  from  its  axle  by  the  cord.  Here  the  advantage 
gained,  neglecting  friction  and  the  stiffness  of  the  cord,  will  be 
in  the  ratio  compounded  of  the  ratio  of  H  G  to  G  F,  and  the 
ratio  of  the  radius  of  the  wheel  to  that  of  the  axle.  Thus  if 
H  G  were  ten  times  GF,  and  the  radius  of  the  wheel  ten  times 
that  of  the  axle,  the  power  would  then  be  to  the  weight  raised 
nearly  as  I  to  100. 

This  machine  has  been  advantageously  applied  in  drawing 
heavy  loads  along  a  plane  nearly  horizontal :  in  that  case,  the 
cord  has  been  carried  from  A  in  nearly  an  horizontal  direction, 
passed  round  a  pulley  ;>,  attached  to  the  load  «;  or  its  carriage, 
and  its  end  fixed  to  a  post  as  at  a,  or  perhaps  to  the  frame  of 
the  wheel  and  axle.  The  pulley,  it  is  obvious,  almost  doubles 
the  advantage  of  the  power;  and  since  the  force  to  be  over- 
come, when  once  the  system  is  put  in  motion,  is  not  equivalent 
to  the  whole  load  w,  but  merely  to  the  friction,  and  the  rigidity 
of  the  rope,  a  very  great  w  eight  may  be  moved  in  this  manner 
by  a  comparatively  small  power.  If  the  lever  have  another 
arm  to  the  left  of  G  (as  it  appears  in  the  figure)  equal  to  G  H,  a 
man  may  then  work  at  each  end,  either  by  pressing  upon  it  or 
by  pulling  downwards  with  a  cord;  and  thus  the  labourers 
will  alternately  relieve  each  other.  Sometimes  a  heart-wheel 
has  been  combined  with  this  universal  lever  :  but  it  is  not,  we 
think,  a  combination  to  be  recommended  in  practice. 

If  the  centre  of  motion  G  were  vertically  above  the  centre  of 
the  viheel.  and  if  another  bar  and  hook  similar  and  equal  iu 
length  to  F  D  hung  from  the  point/,/G  being  equal  to  G  F ; 
these  two  hooks  would  then  catch  alternately  into  the  teeth  on 
the  rising  side  of  the  wheel,  and  thus  produce  the  continued 
rotatory  motion ;  but  this  construction  has  a  practical  disad- 
vantage; for  when  both  bars  work  on  the  same  side  of  the 
wheel,  they  will  be  in  great  danger  of  catching  together,  and 
impeding  each  other's  motions.  Universal  levers  have  long 
been  introduced  into  saw  mills,  for  the  purpose  of  drawing 
along  the  logs  to  be  sawn-    See  Saw  Mill,  also  Pipe  Borer. 

LEVIGATION,  in  Pharmacy  and  Chemistry,  the  reducing 
hard  and  ponderous  bodies  to  an  impalpable  powder,  by 
grinding  them  on  a  porphyry  or  in  a  mill. 

LEVITY,  in  Philosophy,  the  opposite  to  gravity, or  that  sup- 
posed quality  of  certain  bodies  which  gives  them  a  power  of 
ascent ;  being  thus  opposed  to  gravity,  by  which  they  have  al- 
ways a  tendeney  to  descend.  The  ancients  supposed  several 
different  bodies  to  be  possessed  of  levity,  but  the  error  has  long 
since  been  detected,  and  the  principle  itself  excluded  from  every 
system  of  philosophy. 

LEX,  Law.  See  Law.  The  Roman  laws  were  of  two  kinds  : 
1st.  Such  as  were  made  by  their  kings.  2d.  The  laws  of  the 
twelve  tables,  brought  by  the  Decemviri  from  Athens,  &c.  And 
3d.  Such  as  were  proposed  by  the  superior  magistrates  in  the 
times  of  the  republic. 

LEXICON,  the  same  with  Dictionary.  The  word  is  chiefly 
used  in  speaking  of  Greek  dictionaries. 

LETDEN  Phial,  in  Electricity,  is  a  glass  phial  or  jar,  coat- 
ed both  within  and  without  with  tin-foil,  or  some  other  con- 
ducting substance,  which  may  l)e  charged,  and  employed  in  a 
variety  of  useful  and  entertaining  experiments.  Or  even  Hat 
glass,  or  any  other  shape,  so  coated  and  used,  has  also  received 
the  same  denomination.  Also,  a  vacuum  produced  in  such  a 
jar,  &c.  has  been  named  the  Leyden  vacuum. 

LIBELLUS  FAMOSUS.  A  contumely  or  reproach,  pub- 
lished to  the  defamation  of  the  government,  of  a  magistrate,  or 
of  a  private  person.  It  is  also  defined  a  malicious  defamation, 
expressed  in  printing  or  writing,  or  by  signs,  pictures,  &.c. 
tending  either  to  blacken  the  memory  of  one  who  is  dead,  r.r 
the  reputation  of  one  who  is  alive,  and  thereby  exposing  him  to 
public  hatred,  contempt,  and  ridicule.  Libels,  says  Blackstone, 
taken  in  their  largest  and  most  extensive  sense,  signify  any 
writings,  pictures,  or  the  like,  of  an  immoral  or  illegal  tendency. 
This  species  of  defamation  is  usually  termed  written  scandal 
and  thereby  receives  an  aggravation,  in  that  it  is  presumed  to 
have  been  entered  upon  with  coolness  and  deliberation ;  and 
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ONTH. 

Rises. 

Iio.  mi. 

Jan. 

3   15  M. 

Feb. 

1   10  M. 

War. 

11    15   A. 

April 

9  30  A. 

Maj 

7  40   A. 

June 

5  &0   A. 

Cl'LM. 

Month. 

bo.  mi. 

6  26  M. 

July 

4  14  M. 

Aug. 

2  25  M. 

Sept. 

0  32  M. 

Oct. 

10  41    A. 

Nov. 

8  39   A. 

Dec. 

Rises.     | 

ho 

mi. 

3 

30  A. 

I 

30  A. 

11 

25  M. 

9 

30  M. 

7 

35  M. 

5 

25  M. 

to  coiititiuo  longer,  ami  propagate  wider  aud  furtlicr,  than  any 
other  scandal.  ... 

LIBRA,  the  Jialcnice  ^.  This  is  the  seventh  sif;n  in  the  order 
of  the  Ecliptic,  and  the  first  of  the  sonthern  and  aiituninal 
signs.  The  sun  enters  it  on  the  2;M  of  September,  reckoning 
according  to  the  fixed  and  intellectual  zodiac  ;  but,  agreeably 
to  the  moveable  and  visible  zodiac,  and  the  recession  of  the 
signs,  it  is  the  '27th  of  October  when  the  place  of  the  sun  cor- 
responds with  the  commencement  of  Libra.  By  the  former  way 
of  reckoning,  we  are  accustomed  to  say,  that  when  the  Sun 
comes  to  Libra,  he  has  no  declination,  that  the  days  and  nights 
are  then  equal  all  over  the  earth,  except  at  the  poles  ;  and  that 
is  the  beginning  of  day  at  the  South  Pole,  and  the  end  of  day 
at  the  North  Pole.— Boiuularhs  atidConlents.—UhrA  is  bounded 
on  the  north  by  Mons  !Ma>nalus  and  Serpens,  east  by  Scorpio, 
south  by  Centaurus  and  Lupus,  and  west  by  Virgo.  It  con- 
tains 51  stars,  two  of  which  are  of  the  2d  magnitude,  one  of  the 
3d,  eight  of  the  4th,  &c. 

a  Zuben  el  Geniibi,  situated  on  the  Ecliptic,  and  in  the 
Southern  Scale,  rises  on  the  E.  S.  E.  point  of  the  compass,  at 
London  ;  its  right  ascension  is  '2-2()°  11'  18"  :  its  declin.  15°  14' 
•28"  S.  o  is  a  double  star,  and  the  mean  right  ascension  of  (he 
two  stars  may  he  taken  at  14  ho.  40  mi.  and  57";— their  south- 
ern declination  at  15"  15' 47".  The  limes  of  their  rising  and 
culminating  are  shewn  in  the  following  Table,  for  the  first  day 
of  each  month  in  the  year;  Merid.  Alt.  23°  14'  32". 

CtlLM. 
ho.  mi. 

G  38    A. 

4  31    A. 

2  25    A. 

0  47    A. 
10  47  M. 

8  43  M. 

Libra  also  denotes  the  ancient  Roman  pound,  which  was 
equal  to  about  5040  of  our  Troy  grains.  It  was  likewise  the 
name  of  one  of  their  gold  coins,  equal  in  value  to  20  denarii. 
See  Phil.  Trans,  vol.  Ixi.  p.  462. 
LIBRARIAN,  one  who  has  the  care  of  a  library. 
LIBRARY,  an  edifice,  or  an  apartment  in  a  building,  fitted 
up  for  the  reception  of  books.  The  term  is  also  frequently 
applied  to  the  books  themselves,  with  scarcely  any  reference 
to  the  building.  Some  authors  refer  the  origin  of  libraries  to 
the  Hebrews,  who  were  always  careful  to  preserve  their  sacred 
books,  and  such  memorials  as  regarded  their  ancestors.  This 
method  was  imitated  by  the  Egyptians,  who,  next  to  the 
Israelites,  were  the  first  to  erect  libraries.  Many  famous 
libraries  have  existed  in  different  periods  of  time,  among 
which,  that  of  Alexandria  was  the  most  remarkable.  When 
destroyed  by  the  Saracens,  it  consisted  of  700,000  volumes,  and 
in  it  perished  the  learning  of  the  ancient  world.  In  former 
times  every  large  church  had  its  library,  but  at  present  the 
most  distinguished  in  this  country  are  the  Bodleian  at  Oxford, 
and  the  Cnltonian  in  the  British  Museum. 

LIBRATION  OF  the  Earth,  is  a  term  applied  by  some  astro- 
nomers to  that  motion,  whereby  the  earth  is  so  retained  within 
its  orbit,  as  that  its  axis  continues  constantly  parallel  to  the 
axis  of  the  world.  This  Copernicus  calls  the  motion  of  libra- 
tion,  and  may  be  illustrated  thus :  Suppose  a  globe,  with  its 
axis  parallel  to  that  of  the  earth,  painted  on  the  ilag  of  a  mast, 
moveable  on  its  axis,  and  constantly  driven  by  an  east  wind, 
while  it  sails  round  an  island  ;  it  is  evident  the  painted  globe 
will  be  so  librated  as  that  its  axis  will  be  parallel  to  that  of 
the  world,  in  every  situation  of  the  ship. 

Li BRATION  o/'(/(e  il/oon,  in  Astronomy,  is  more  particularly 
applied  to  denote  an  apparent  irregular  libratory  motion  of 
that  body  about  her  own  axis,  whereby  we  see  a  little  more 
than  one-half  of  the  lunar  disc  ;  or  rather,  it  is  inconsequence 
of  our  seeing  more  than  one-half  of  it,  that  the  moon  appears 
to  have  such  a  motion  ;  for  although  the  term  libration,  from 
the  Latin  libiatio,  to  balance,  agrees  perfectly  well  with  the 
appearances  observed,  still  it  must  not  be  understood  in  a 
positive  sense,  the  appearance  itself  arising  from  a  totally 
different  cause  from  that  which  the  word  seems  to  indicate.  In 
order  to  illustrate  this,  let  us  cooceive  a  visual  ray  drawn  from 
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the  centre  of  the  earth  to  the  centre  of  the  moon:  (ho  plane 
drawn  through  the  latter  centre  perpendicularly  to  this  ray, 
will  cut  the  lunar  globe  according  to  the  circumference  of  a 
circle  which  is,  with  respect  to  us,  the  apparent  disc.  If  the 
moon  had  no  real  rotatory  motion,  its  motion  of  revolution 
solely  would  discover  to  us  all  the  points  of  its  surface  in  suc- 
cession:  the  visual  ray  would  therefore  meet  that  surface  suc- 
cessively in  dillcrent  pnirits,  which  to  us  would  appear  to  pass 
the  one  after  the  other,  to  the  apparent  centre  of  the  lunar  disc. 
The  real  rotatory  motion  counteracts  the  effects  of  this  apparent 
rotation,  and  brings  back  constantly  towards  us  the  same  face 
of  tlic  lunar  globe. 

Suppose,  now,  that  the  rotation  of  the  moon  is  sensibly  uni- 
form; that  is  to  say,  that  it  does  not  partake  of  any  periodical 
inequalities,  (this  supposition  is  at  least  the  most  natural  which' 
we  can  make,  and  it  is  conformable  to  observations  ;)  then  one 
oi  the  causes  which  produce  the  libration  will  become  evident; 
for  the  motion  of  revolution  partaking  of  the  periodical  inequa- 
lities, is  sometimes  slower,  sometimes  more  rapid :  the  apparent 
rotation  which  it  occasions  cannot,  therefore,  always  exactly 
counterbalance  the  actual  rotation,  which  remains  constantly 
the  same ;  and  these  two  effects  will  surpass  each  other  by 
turns.  The  points  of  the  lunar  globe  ought,  therefore,  to 
appear  turning  sometimes  in  one  direction,  sometimes  in 
another,  about  its  centre  ;  and  the  resulting  appearance  is  the 
same  as  if  the  moon  had  a  little  vibratory  balancing  from  one 
side  to  the  other  of  the  radius  vector  drawn  from  its  centre  to 
the  earth.  It  is  this  which  is  named  the  libration  in  longitude. 

Several  accessory  but  sensible  causes  modify  this  first  result. 
The  spots  of  the  moon  do  not  always  retain  the  same  elevation 
above  the  plane  of  its  orbit ;  indeed  some  of  them,  by  the  effect 
of  the  rotation,  pass  from  one  side  of  this  plane  to  the  opposite 
side-  These  circumstances  indicate  an  axis  of  rotation  which 
is  not  exactly  perpendicular  to  the  plane  of  the  lunar  orbit; 
but  according  as  this  axis  presents  to  us  its  greater  or  its 
smaller  obliquity,  it  must  discover  to  us  successively  the  two 
poles  of  rotation  of  the  lunar  spheroid:  hence  it  is  we  per- 
ceive, at  certain  times,  some  of  the  points  situated  towards 
these  poles,  and  lose  the  sight  of  them  afterwards,  when  they 
arrive  nearer  the  apparent  edge  :  this  is  called  the  libration  in 
latitude.  It  is  but  inconsiderable,  and  therefore  indicates  that 
the  equator  of  the  moon  differs  very  little  in  position  from  the 
plane  of  its  orbit. 

Finally,  a  third  illusion  arises  from  the  observer  being 
placed  at  the  surface  of  the  earth,  and  not  at  its  centre.  To- 
wards this  centre  it  is  that  the  moon  always  turns  the  same 
face;  and  the  visual  ray  drawn  thence  to  the  centre  of  the 
moon  would  always  meet  its  surface  at  the  same  point, 
abstracting  from  the  preceding  inequalities.  It  is  not  the 
same  with  respect  to  the  visual  ray  drawn  from  the  surface  of 
the  earth ;  for  this  ray  makes  a  sensible  angle  with  the  former, 
by  reason  of  the  proximity  of  the  moon;  this  angle  is,  at  the 
horizon,  equal  to  the  horizontal  parallax  :  in  consequence  of 
this  difference  the  apparent  contour  of  the  lunar  spheroid  is 
not  the  same  for  the  centre  of  the  earth,  and  to  an  observer 
placed  at  its  surface.  This,  when  the  moon  rises,  causes  some 
points  to  be  discovered  towards  its  upper  edge,  which  could 
not  have  been  perceived  from  the  centre  of  the  earth :  as  the 
moon  rises  above  the  horizon,  these  points  continue  to  approach 
the  upper  edge  of  the  disc,  and  at  length  disappear,  while 
others  become  visible  to  its  lower  edge:  the  same  effect  i» 
continued  during  all  the  time  that  the  moon  is  visible ;  and,  as 
the  part  of  its  disc  which  appears  highest  at  its  rising  is  found 
lowest  at  its  setting,  these  are  the  two  instants  when  the 
difference  is  most  perceptible.  Thus  the  lunar  globe,  in  its 
diurnal  motion,  appears  to  oscillate  about  the  radius  vector 
drawn  from  its  centre  to  the  centre  of  the  earth.  This  pheno- 
menon is  designated  by  the  name  of  diurnal  libration. 

LICENSE,  in  Law,  is  a  power  or  authority  given  to  another 
to  do  some  lawful  act.  A  license  is  personal,  and  cannot  be 
transferred  to  another  without  the  sanction  of  the  original- 
authority.  Licenses  are  of  various  kinds,  and  encircle  almost 
every  department  of  law,  of  commerce,  and  of  other  actions  in 
their  wide  embrace. 

LICENTIATE,  among  us  is  generally  understood  of  a  phy- 
sician, who  has  a  license  to  practice  granted  bim  by  the  co^ 
7G 
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lege  of  phjsicians,  or  by  the  bisbop  of  the  diocese.  A  person 
practising  physic  without  such  license,  in  case  his  patient  dies 
under  liis  hands,  is  guilty  of  felony  in  the  eye  of  the  law. 

LICHEN,  in  Botany,  a  name  borrowed  by  the  Romans  from 
the  Greeks  for  the  disease  called  a  tetter  or  ringworm,  and 
applied  by  both  to  a  plant  of  a  mossy  nature,  growing  on 
stones,  which  was  thought  to  be  a  cure  for  such  complaints. 

LIE,  in  Morals,  denotes  a  criminal  breach  of  veracity.  Arch- 
deacon Paley,  in  treating  of  this  subject,  observes,  that  there 
are  falsehoods  which  are  not  lies ;  that  is,  which  are  not  cri- 
minal :  and  there  are  lies,  which  are  not  literally  and  directly 
false. 

LIEGE,  Lf.guis,  in  Law,  properly  signifies  a  vassal,  who 
holds  a  kind  of  fee,  that  binds  him  in  a  closer  obligation  to  his 
lord  than  other  people. 

LIENTERY,  a  llux  of  the  belly,  in  which  the  aliments  are 
discharged  as  they  are  swallowed,  or  very  little  altered  in 
colour  or  substance. 

LIEUTENANT,  an  olBcer  who  supplies  the  place,  and  dis- 
charges the  office,  of  a  superior  in  his  absence.  Of  these, 
some  are  civil,  as  the  lords-lieutenants  of  kingdoms,  and  the 
lords-lieutenants  of  counties;  and  others  are  military,  as  the 
lieutenant-general,  lieutenant-general  of  the  artillery,  lieu- 
tenant-colonel, lieutenant  of  artillery  of  the  Tower,  lieutenants 
of  horse,  foot,  ships  of  war,  &c. 

Life,  a  term  that  implies  the  existence  and  duration  of  soul 
and  body,  or  the  period  of  their  union. 

LIFE  Annuities,  are  such  periodical  payments  as  depend 
on  the  continuance  of  some  particular  life  or  lives  ;  and  they 
may  be  distinguished  into  lives,  to  commence  immediately  ; 
and  annuities,  to  commence  at  some  future  period,  called 
reversionary  annuities. 

The  value  or  present  worth  of  an  annuity  for  any  proposed 
life  or  lives,  it  is  evident  depends  on  two  circumstances ;  the 
interest  of  money,  and  the  chance  or  expectation  of  the  con- 
tinuance of  life.  Upon  the  former  only  depends  the  value  or 
present  worth  of  an  annuity  certain,  or  that  which  is  not  sub- 
ject to  the  continuance  of  a  life  or  other  contingency  ;  but  the 
expectation  of  life  being  a  thing  not  certain,  but  only  possessing 
a  certain  chance,  it  is  evident,  that  the  value  of  the  certain 
annuity,  as  stated  above,  must  be  diminished  in  proportion  as 
the  expectancy  is  below  certainty  ;  thus,  if  the  present  value 
of  an  annuity  certain  be  any  sum,  as  suppose  £100,  and  the 
value  and  expectancy  of  the  life  be  one-half,  then  the  value  of 
the  life  annuity  will  be  only  half  of  the  former,  or  £50  ;  and  if 
the  value  of  the  life  be  only  one- third,  the  value  of  the  life 
annuity  will  be  but  one-third  of  £100,  that  is,  £33.  6*.  8rf.  and 
so  on. 

The  measure  of  the  value  or  expectancy  of  life,  depends  on 
the  proportion  of  the  number  of  persons  that  die,  out  of  a  given 
number,  in  the  time  proposed  ;  thus,  if  fifty  persons  die  out  of 
one  hundred,  in  any  proposed  time,  then  half  the  number  only 
remaining  alive,  any  one  person  has  an  equal  chance  to  live  or 
die  in  that  time,  or  the  value  of  his  life  for  that  time  is  oue-half : 
but  if  two-thirds  of  the  number  die  in  the  time  proposed,  or 
only  one-third  remain  alive,  then  the  value  of  any  life  is  one- 
third  ;  and  if  three-quarters  of  the  number  die,  or  only  one- 
quarter  remain  alive,  then  the  value  of  any  life  is  but  one- 
quarter  ;  and  so  on.  In  these  proportions  then  must  the  value 
of  the  annuity  certain  be  diminished,  to  give  the  value  of  the 
life  annuity.  It  is  plain,  therefore,  that  in  this  business  it 
is  necessary  to  know  the  value  of  life  at  all  the  different  ages, 
from  some  table  of  observations  on  the  mortality  of  mankind, 
which  may  shew  the  proportion  of  the  persons  living,  out  of  a 
given  number,  at  the  end  of  any  proposed  time  ;  or  from  some 
certain  hypothesis,  or  assumed  principle.  It  may  not,  there- 
fore, be  improper  to  insert  here  a  comparative  view  of  two  of 
the  principal  tables  that  have  been  given  of  this  kind,  as  the 
following,  where  the  first  column  shews  the  age,  and  the  other 
columns  the  number  of  persons  living  at  that  age,  out  of  1000 
born,  or  of  the  age  0,  in  the  first  line  of  each  column. 

The  uses  of  these  tables  may  be  exemplified  in  the  following 
problems: — 

Problem  1. — To  find  the  Probnhility  or  Proportion  of  Chance, 
that  a  Person  at  a  given  Age  cvniinucs  in  being  a  proposed  number 
af  Years.— Thus,  suppose  the  age  to  be  40,  and  the  number  of 


years  proposed  15;  then  to  calculate  by  the  table  of  the  proba- 
bilities for  London,  in  table  1,  against  40  years  stands  214  ;  and 
against  55  years,  the  age  toVhich  the  person  must  arrive, 
stands  120;  which  shews,  that  of  214  persons  who  attain  to  the 
age  of  40,  only  120  of  them  reach  the  age  of  5.5,  and  conse- 
quently 94  die  between  the  ages  of  40  and  55.  It  is  evident, 
therefore,  that  the  odds  for  attaining  the  proposed  age  of  55, 
are  as  120  to  94,  or  as  9  to  7  nearly. 

Problem  2. — To  find  the  Value  of  an  Annuity  for  a  proposed 
Life. — This  problem  is  resolved  from  table  2,  by  looking  against 
the  given  age,  and  under  the  proposed  rate  of  interest;  then 
the  corresponding  quantity  shews  the  number  of  years'  pur- 
chase required.  For  example,  if  the  given  age  be  36,  the  rate 
of  interest  4  per  cent,  and  the  proposed  annuity  £250.  Then 
in  the  table  it  appears,  that  the  value  is  12'1  years  purchase, 
or  121  times  £250,  that  is,  £30251.  After  the  same  manner, 
the  answer  will  be  found  in  any  other  case  falling  within  the 
limits  of  the  table.  But  as  there  may  sometimes  be  occasion 
to  know  the  values  of  lives  computed  at  higher  rates  of  interest 
than  those  in  the  table,  the  two  following  practical  rules  are 
subjoined,  by  which  the  problem  is  resolved  independent  of 
tables. 

Rule  1.  When  the  given  age  is  not  less  than  45  years,  nor 
greater  than  85,  subtract  it  from  92 ;  then  multiply  the  re- 
mainder by  the  perpetuity,  and  divide  the  product  by  the  said 
remainder  added  to  2^  times  the  perpetuity  ;  so  shall  the 
quotient  be  the  number  of  years' purchase  required.  Where 
note,  that  by  the  perpetuity  is  meant  the  number  of  years'  pur- 
cliase  of  the  fee-simple  ;  found  by  dividing  100  by  the  rate  per 
cent,  at  which  iuterest  is  reckoned. 

Example.  Let  the  given  age  be  50  years,  and  the  rate  of 
interest  10  per  cent.  Then  subtracting  50  from  92,  there 
remains  42  ;  which  multiplied  by  10  the  perpetuity,  gives  420  ; 
and  this  divided  by  67,  the  remainder  increased  by  2J  times  10 
the  perpetuity,  gives  6-3  nearly,  for  the  number  of  years'  pur- 
chase. Therefore,  supposing  the  annuity  to  be  £100,  its  value 
in  present  money  will  be  £630. 

Rule  2.  When  the  age  is  between  10  and  45  years,  take 
eight-tenths  of  what  it  wants  of  45,  which  divide  by  the  rate 
per  cent,  increased  by  1'2  ;  then  if  the  quotient  be  added  to  the 
value  of  a  life  of  45  years,  found  by  the  preceding  rule,  there 
will  be  obtained  the  number  of  years'  purchase  in  this  case. 
For  example,  let  the  proposed  age  be  20  years,  and  the  rate  of 
interest  5  per  cent.  Here  taking  20  from  45,  there  remains  25 ; 
eight-tenths  of  which  is  20  ;  which  divided  by  62,  quotes  3'2; 
and  this  added  to  98,  the  value  of  a  life  of  45,  found  by  the 
former  rule,  gives  13  for  the  number  of  years' purchase  that  a 
life  of  20  ought  to  be  valued  at.  And  the  conclusions  derived 
by  these  rules  are  said,  by  Simpson,  to  be  so  near  the  true 
values,  computed  from  real  observations,  as  seldom  to  differ 
from  them  by  more  than  one-tenth  or  two-tenths  of  one  year's 
purchase. 

The  observations  here  alluded  to,aretliose  which  are  founded 
on  the  London  bills  of  mortality.  And  a  similar  method  of 
solution,  accommodated  to  the  Breslaw  observations,  will  be 
as  follows  :  viz.  Multiply  the  difference  between  the  given  age 
and  85  years  by  the  perpetuity,  and  divide  the  product  by 
eight-tenths  of  the  said  difference,  increased  by  double  the 
perpetuity  for  the  answer ;  which,  from  8  to  80  years  of  age, 
will  commonly  come  within  less  than  one-eighth  of  a  year's 
purchase  of  the  truth. 

Problem  3.— To  find  the  Value  of  an  Annuity  for  the  longest  of 
two  Lives  ;  thatis,  for  as  long  as  either  of  them  continue  in  being. — 
In  table  3,  find  the  age  of  the  youngest  life,  or  the  nearest  to 
it,  in  col.  1,  and  the  age  of  the  elder  in  col.  2;  then  against  this 
last  is  the  answer  in  the  proper  column  of  interest. 

Example.  So  if  the  two  ages  be  15  and  40,  then  the  value  of 
the  annuity  upon  the  longest  of  two  such  lives, 

is  21-1  years' purchase,    at  3  per  cent. 

or  17-9    at  4 

or  15-7   at  5 

TSote.  In  the  last  two  problems,  if  the  younger  age,  or  the 
rate  of  interest,  be  not  exactly  found  in  the  tables,  the  nearest 
to  them  may  l)c  taken  ;  and  then,  by  proportion,  the  value  for 
the  true  numbers  will  be  nearly  found. 
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Table  I.     Exhibiting  the  Decrease  of  Life,  at  all  Ages,  from  1  Year  to  90,  as  deduced  from  the  Bills  of  Mortality  t» 

London  and  JNorthamvton. 


Ages. 

London. 

Nortliamp- 
ton. 

Ages. 

London. 

Pforthamp- 
toii. 

Ages. 

London. 

Nui'thamp-     ] 
toil. 

Ages. 

London. 

Northam^ 
ton. 

0 

1000 

1000 

1      23 

310 

426 

46 

174 

275 

69 

56 

113 

I 

680 

738 

24 

305 

41'J 

47 

167 

268 

70 

52 

106 

2 

648 

628 

J      25 

299 

412 

48 

1.59 

261          ) 

71 

47 

99 

3 

492 

685 

1      26 

294 

405 

49 

153 

'2f>l 

72 

43 

92 

4 

452 

562 

;      27 

288 

398 

51) 

147 

247         5 

73 

39 

85 

fj 

426 

544 

:     28 

29 
30 

283 

391         1 

51 

141 

239 

74 

36 

78 

6 

410 

530 

278 

384         ' 

62 

135 

232 

76 

32 

71 

7 

397 

518 

272 

378 

5.! 

130 

226 

76 

28 

64 

8 

388 

510 

'      31 

266 

372 

64 

125 

218 

77 

25 

58 

9 

380 

504 

32 

260 

366 

t       65 

120 

211 

78 

22 

62 

10 

373 

498 

33 

254 

360 

56 

116 

204 

!      79 

19 

46 

11 

367 

493 

34 
35 

248 

354        , 

67 

111 

197 

80 

17 

40 

12 

361 

488       J 
484 
480 
475 

242 

348 

68 

106 

190 

81 

14 

34 

13 

356 

36 

236 

342 

59 

101 

183 

1      82 

12 

28 

14 

351 

37 

230 

336        ! 

60 

96 

176 

83 

10 

23 

15 

347 

38 

224 

330        * 

61 

92 

169 

1       84 

8 

19 

16 

343 

470       i 
465 

39 

218 

324        \ 

62 

87 

162 

1       85 

7 

16 

17 

338 

40 

214 

317 

63 

83 

165 

86 

6 

13 

18 

334 

459 

41 

207 

310 

64 

78 

148 

'      87 

5 

11 

19 

329 

453 

42 

201 

303        \ 

66 

74 

141 

[      88 

4 

8 

20 

325 

447       ) 

43 

194 

296        : 

66 

70 

134 

t      89 

3 

6 

21 

321 

440 

44 

187 

289        ! 

67 

65 

127 

t       90 

2 

4 

22 

316 

4:J3      i 

45 

180 

282        : 

68 

61 

120 

i 

Table  II.  Shewing  the  Value  of  an  Annuity  on  Otic  Life,  or  Ntimber  of  Years'  Annuity  in  the  Value,  supposing 
Money  to  hear  Interest  at  the  several  Rates  of  3,  4,  and  5  per  Cent. 


Age. 

Years'  value  at 

3  per  Cent. 

6 

18-8 

7 

18 

9 

8 

19 

0 

9 

19 

0 

10 

19 

0 

11 

19 

0 

12 

18 

9 

13 

18 

7 

14 

18 

5 

15 

18 

3 

16 

18 

1 

17 

17 

9 

18 

17 

6 

19 

17 

4 

20 

17 

2 

21 

17 

0 

22 

16 

8 

23 

16 

5 

24 

16 

3 

25 

16 

1 

26 

15 

9 

27 

15 

6 

28 

15 

4 

29 

16 

2 

30 

16 

0 

31 

14 

8 

32 

14 

6 

33 

14 

4 

34 

14 

2 

35 

14 

1 

36 

13 

9 

37 

13 

7 

38 

13 

5 

39 

13 

3 

40 

13-2 

Years*  value  at 
4  per  Cent. 


16-2 
163 
16-4 
16-4 


16 
16 
16 
16 
16 


15-8 
15-6 
15-4 
15-2 


16-0 
14-8 
14-7 
14-5 
14-3 
141 
14-0 
13-8 
13-6 


13 
13 
13 


12-9 


12 

12 

12 

12 

12 

11 

11 

11' 

11 


Years'  value 
6  per  Cent. 


14' 

14' 

14' 

14' 

14 

14' 

14 

14' 

14' 

13 

13' 

13 

13 

13 


at     i 

X 

_   t 

i 

i 

% 

X 
X 
X 
X 
X 
X 
X 
X 
X 


13-0 
12-9 
12-7 
12-6 
12-4 
12-3 
121 
12  0 
11-8 


11 
11 
11 
11 
11 


11-0 
10-9 
10-8 
10-6 
10-5 
10-4 
10-3 


X       72 


Age. 

Years'  value  at 

Years'  value  at 

Years' 

valaa  at 

3  per  Cent. 

4  per  Cent. 

5  per  Cent. 

41 

130 

11-4 

10-2 

42 

12-8 

11-2 

10 

1 

43 

12-6 

11-1 

10 

0 

44 

12-5 

11-0 

9 

9 

45 

12-3 

10-8 

9 

8 

46 

121 

10-7 

9 

7 

47 

11-9 

10-6 

9 

5 

48 

11-8 

10-4 

9 

4 

49 

11-6 

10-2 

9 

3 

50 

11-4 

10-1 

9 

2 

51 

11-2 

9-9 

9 

0 

52 

II-O 

9-8 

8 

•9 

53 

10-7 

9-6 

8 

•8 

54 

10-6 

9-4 

8 

6 

66 

10-3 

9-3 

8 

•5 

56 

101 

9-1 

8 

4 

67 

9-9 

8-9 

8 

•2 

58 

9-6 

8-7 

8 

•1 

69 

9   4 

8-6 

8 

•0 

60 

9-2 

8-4 

7 

9 

61 

8-9 

8-2 

7 

7 

62 

8-7 

81 

7 

6 

63 

8-6 

79 

7 

4 

64 

8-3 

7-7 

7 

3 

66 

8-0 

7-5 

7 

1 

66 

7-8 

7-3 

6 

9 

67 

7-6 

71 

6 

7 

68 

7-4 

6-9 

6 

6 

60 

71 

6-7 

6 

4 

70 

6-9 

6-5 

6 

2 

71 

6-7 

6-3 

6 

0 

72 

6-5 

61 

5 

8 

73 

6-2 

5-9 

5 

6 

74 

5-9 

5-6 

5 

4 

75 

5-6 

5-4 

5 

2 
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Table  III.  For  the  Value  of  an  Annuity  upon  the  Longer  of  Two  given  Lttes. 


Age  of 

Age  of  - 

Valne  at 

Value  at 

Value  at         J 
5  per  Cent.       J 

Age  of 

Age  of 

Value  at 

Value  at 

Value  at 

Younger. 

Elder. 

3  per  Cent. 

4  per  Cent. 

Younger. 

Elder. 

3  per  Cent. 

4  per  Cent. 

5  per  Cent. 

10 

23'4 

19-9 

171          X 

55 

17-4 

161 

13-4 

15 

22-9 

19-5 

16-8          I 

60 

170 

14-8 

13-2 

20 

22-5 

191 

16-6          \ 
16-4          } 
16-2          [ 
161           I 
16-0          X 

30 

66 

160 

14-5 

129 

25 

22-2 

18-8 

70 

16- 1 

141 

12-6 

30 
35 
40 

21-9 
21-6 
21-4 

18-6 
18-4 
18-3 

75 

15-6 

13-7 

12-2 

35 

18-3 

15-8 

13-8 

10 

45 

21-2 

18-2 

15  9          \ 

40 

17-8 

15-4 

13-5 

50 

20-9 

180 

15-8          \ 

45 

17-4 

151 

13-3 

.^ 

20-7 

17-8 

15-7          \ 

50 

17- 1 

14-8 

131 

60 

20-4 

17-6 

15-5          \ 
1.V2 

35 

f>b 

16-7 

14-5 

12-9 

65 

202 

17-4 

60 

16-3 

14-2 

12-7 

70 

19  9 

17-2 

14-8 

65 

15-8 

13-8 

12-4 

75 

19-5 

16-8 

14-3 

70 

15-3 

13-4 

120 

76 

14-8 

130 

116 

15 

22-8 

19-3 

16-7        : 

20 

22-3 

18-9 

16-4 

40 

17-3 

150 

13-3 

25 

21-9 

18-6 

16-2 

45 

16-8 

14-6 

130 

30 

21  6 

18-3 

160 

60 

16-3 

14-2 

12-7 

35 

21  3 

181 

15-9 

40 

55 

159 

13-9 

12-4 

40 

21.1 

17-9 

15-7 
15-6 
15-4 

60 

16-4 

13-5 

121 
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LIFE  Preserver,  Scheffer's. — To  the  speciBc  gravity  of 
the  human  body  very  little  attention  has  been  directed ;  and 
of  the  experiments,  very  small  in  number,  which  have  been  per- 
formed to  ascertain  its  weight  compared  with  that  ol  an  equal 
volume  of  water,  very  little  notice,  for  practical  purposes,  has 
been  taken.  The  inquiries  conducted  by  Mr  Robertson,  Se- 
cretary to  the  Royal  Society,  about  the  year  1760,  are  now 


almost  forgotten;*  and  but  few  individuals  can  be  found  who 
are  fully  aware,  that  man  is  so  constructed,  as  actually  to  float 

•  From  the  last  line  of  the  table  published  by  Mr.  Robertson,  (Phil. 
Trans,  vol.  50,  art.  5,)  we  derive  a  knowledge  of  the  medium  of  all  the  cir- 
cumstances of  height,  weight,  &c.  ;  particularly  the  mean  specific  gravity, 
0.  891,  which  is  about  l-'Jlh  less  than  common  water. 
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•wlirn  placed  upon  water,  altlionj!;?!  not  so  superficially  or  in 
such  position  without  tireat  <are  and  exertion,  as  to  jircserve 
an  ailc(iuatc  entrance  for  air  into  the  organs  of  respiration. 

The  fact,  however,  is,  thatwc  arc-  calciilateil  to  lloat  conveni- 
ently for  a  considerable  Icn'jth  of  time,  if  wc  are  jiossessed  of 
sullicient  self-eonlidenee,  and  some  art  in  halaneinp  the  hody. 
Not  always  long  enough,  it  must  l)e  admitted,  for  complete  pro- 
tection against  the  disasters  which  happen  on  the  ocean,  or 
even  on  rivers  and  canals  ;  on  all  of  whi<li  such  multitudes  are 
now  scattered,  by  the  industrious  and  adventurous  spirit  of  the 
age.  Nor,  in  cases  of  shipwreck,  does  the  casual  additional 
support  of  a  mast;  an  oar,  or  a  plank,  always  sullice  to  lend  that 
buoyancy,  on  account  of  their  unsteadiness,  which  the  perils  ol 
the  deep  often  demand.  More  fixed  appendages,  of  various 
«lescriptions,  have  latclj  been  introduced  to  the  nolire  of  the 
public,  under  the  apj-ellation  of  life-preservers  ;  and  boats 
upon  a  similar  principle,  under  the  name  of  life-boats,  have 
been  constructed,  so  as  to  be  secured  against  sinking,  even 
when  tilled  with  water  and  in  the  most  tempestuous  weather. 
Cor  the  purpose  of  rescuing  from  destruction  those  "who  are 
ready  to  perish." 

It  has  happened  unfortunately  with  respect  to  most  of  the  life- 
preservers,  as  they  have  been  termed,  that  some  difllcultv  has 
attached  to  their  conveyance,  application,  or  el'ect,  whicl)  has 
either  rendered  them  useless,  or  much  less  etleetual  than  from 
their  principle  might  have  been  expected  ;  and  accordingly  in 
succession  they  have  been  disregarded.  The  importance  of  the 
objectwould  not  allow  the  attempt  to  be  abandoned,  and  ingeni- 
ous men  still  continue  to  exercise  their  inventive  powers,  in  ob- 
viating the  defects  of  their  predecessors.  The  buoyancy  of  cork, 
which  was  formerly  much  resorted  to,  has  given  way  to  the  su- 
perior buoyancy  of  air,  and  jackets  distended  with  this  very 
light  fluid,  or  attached  vessels  of  other  forms  tilled  with  it,  have 
been  occasionally  adopted.  The  effort  has  at  length  been  suc- 
cessful ;  and  air  has  become,  by  the  invention  of  Scheffer,  in 
another  than  the  acknowledged  sense  of  the  term,  a  perfect 
life-preserver. 

The  simplicity  and  con- 
venience of  SchefTer's  Li  e- 
preserver  must  be  at  once 
perceived.  It  consists  of  a 
hollow  cylinder,  formed 
without  a  seam,  and  perfect- 
ly air-tiglit,  bent  when  dis- 
tended with  air  and  ready 
for  use,  as  in  fig.  2  :  or  it  is 
what  may  be  termed  a  cy- 
lindrical ring,  also  without 
a  scam,  and  also  without 
the  break  which  appears  in 
the  former,  represented  in 
fig.l.  Of  this  ring,  theextcr- 
nal  diameter  is  generally 
about  22i  inches,  the  inter- 
nal diameter  about  12,  and 
the  diameter  of  the  part 
containing  the  air  about  5^, 
the  dimensions  varying  of 

course,  by  being  specially  adapted  to  the  size  of  the  person  by 
whom  it  is  designed  to  be  employed.  By  its  form,  it  is  well 
fitted  for  the  place  which  it  occupies,  being  situated  beneath 
the  arms  ;  it  does  not  press  painfully  upon  the  chest,  and  the 
suspension  or  support  being  placed  so  high,  enables  the  lower 
part  of  the  body  and  extremities,  to  act  as  a  pendulum,  in 
keeping  the  wearer  vertical,  or  restoring  him  to  that  position,  if 
thrown  aside  by  the  force  of  the  waves.  The  two  holes,  one  in 
each  ring,  the  only  openings,  receive  a  small  stop-cock,  to  which 
an  ivory  pipe  is  fixed.  Through  this  pipe  the  air  is  injected 
by  the  mouth,  and  retained  by  the  stop-cock  ;  the  adjustment 
and  inflation  only  occupying  the  short  space  of  one  minute: 
when  uuexpaoded,  it  folds  up  into  a  very  small  compass,  so  as 
to  be  conveyed  in  the  pocket;  and  is  also  very  portable,  its 
weight,  as  I  ascertained  by  weighing  one  of  them,  being  but 
twelve  ounces. 

The  public  at  Brighton  last  summer,  had  several  opportuni- 
ties of  seeing  Scljeli'er  supported  in  the  sea  by  his   very  valu- 
60. 


able  contrivance.  lie  was  taken  in  a  boat  about  a  mile 
from  the  sliorc,  and  there  threw  himself  into  llie  water.  He 
became  immediately  buoyant,  amused  himselfwith  swimming, 
or  allowing  himself  to  be  tossed  about  by  the  waves,  for  more 
than  an  Imur.  He  had  along  with  bini  a  spare  preserver,  by 
which  he  managed  to  shew,  that  in  the  maimer  represented  in 
the  vignette,  be  could  have  placed  it  upon  a  person  in  danger  of 
sinking,  and  even  have  used  several  for  dilfereut  persons  in  simi- 
lar danger,  who  would  all  be  rendered  safe,  unlit  they  could 
have  been  collected  and  preserved  by  a  life-boat.  Ilis  experiment 
succeeded  to  the  satisfaction  of  a  large  number  of  spectators. 
The  situation  from  which  the  exhibition  was  viewed,  the  heart 
of  the  chain  pier,  was  particularly  favourable  for  watching  the 
motions  of  the  adventurer  :  and  the  sea  being  very  rough,  gave 
occasion  to  observe  liow  effectually  the  buo\ant  girdle  control- 
led that  power,  by  which  an  unprotected  man  must  have  been 
speedily  ingulfed. 

LIFTS,  certain  ropes  descending  from  the  cap  and  mast 
head-  Their  use  is  to  keep  the  yard  in  equilibrio,  or  to  pull  one 
of  its  extremities  higher  than  the  other,  if  occasion  requires : 
but  particularly  to  support  tlie  weight  of  it  when  a  number  of 
seamen  are  employed  thereon  to  furl  or  reef  the  sail.  In  some 
merchant  vessels  the  lifts  of  the  topsail  yards,  called  the  top- 
sail lifts,  are  also  used  as  sheets  to  extend  the  clues  of  the  top- 
gallant sail.  The  yards  are  said  to  be  squared  by  the  lifts, 
when  they  hang  at  right  angles  with  the  mast,  i.  e.  parallel  with 
the  horizon  when  the  vessel  is  upright  in  the  water. 

LIGAMENT,  in  Auatomj-,  a  stro.nj;  compact  substance,  serv- 
ing to  join  two  bones  together.  A  ligament  is  more  flexible 
than  a  cartilage,  not  easily  ruptured  or  torn,  and  docs  not 
yield,  or  at  least  very  little,  when  pulled. 

LIGATURE,  in  Surgery,  is  a  cord,  band,  or  string;  or  the 
binding  any  part  of  the  body  with  a  cord,  band,  fillet.  &c.  whe- 
ther of  leather,  linen,  or  any  other  matter.  Ligatures  are  used 
to  extend  or  replace  bones  that  are  broken  or  dislocated  ;  to 
tie  the  patients  down  in  lithotomy  and  amputations ;  to  tie 
upon  the  veins  in  phlebotomy,  on  the  arteries  in  amputations, 
or  in  large  wounds  ;  to  secure  the  splints  that  are  applied  to 
fractures;  to  tie  up  the  processes  of  the  peritonaeum  with  the 
spermatic  vessels  in  castration;  and  lastly,  in  taking  off  warts 
or  other  excrescences  by  ligature.  Ligature  is  also  used  to 
signify  a  kind  of  bandage  or  fillet,  tied  round  the  neck,  arm, 
leg,  or  other  part  of  the  bodies  of  men  or  beasts,  to  divert  or 
drive  off  some  disease,  accident,  &c. 

LIGATURES,  among  printers,  are  types  consisting  of  two 
letters  or  characters  joined  together ;  as  ff,  fi,  fl.  The  old 
editions  of  Greek  authors  are  extremely  full  of  ligatures;  the 
ligatures  of  Stephens  are  by  much  the  most  beautiful.  Some 
editions  have  been  lately  printed  without  any  ligatures  at  all ; 
and  there  was  a  design  to  explode  them  quite  out  of  printing. 
Had  this  succeeded,  the  finest  ancient  editions  would,  in  time, 
have  grown  useless  :  and  the  reading  of  old  manuscripts  would 
have  been  rendered  almost  impracticable  to  the  learned  them- 
selves. 

LIGHT,  is  that  principle  or  substance  which  renders  objects 
perceptible  to  our  sense  of  seeing.  This  is,  perhaps,  one  of 
the  most  interesting  subjects  that  falls  under  the  contempla- 
tion of  the  philosopher;  at  the  same  time  it  must  be  acknow- 
ledged to  be  one  that  is  as  little  understood,  and  upon  which 
opinions  are  as  much  divided,  as  any  of  the  most  abstruse  sub- 
jects of  philosophical  inquiry.  Some  consider  light  as  a  fluid 
fer  se ;  while  others  consider  it  merely  as  a  principle,  and 
attribute  it  to  a  sort  of  pression,  or  vibration  propagated  from 
the  luminous  body  through  a  subtile  ethereal  medium.  But 
notwithstanding  the  imperfection  of  our  knowledge,  with  re- 
gard to  the  nature  and  cause  of  light,  repeated  experiments 
and  observations  have  made  us  acquainted  with  several  of  its 
properties;  such  as  its  Inflection,  Reflection,  Refraction, 
&c. ;  for  which,  see  the  respective  articles. 

0/  the  Motion  of  Lir/lit. — The  ancients  considered  light  as 
propagated  from  the  sun  and  other  luminous  bodies  instantane- 
ously ;  but  the  observations  of  the  moderns  have  shewn  that 
this  was  an  erroneous  hypothesis,  and  that  light,  like  any  other 
projectile,  employs  a  certain  time  in  passing  from  one  part  of 
space  to  another,  though  the  velocity  of  its  motion  is  truly 
astonishing,  as  has  been  manifested  ia  various  ways;  and, 
7  H 
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first,  from  the  eclipses  of  Jupiter's  satellites.  It  was  observed 
by  Roemer,  tliat  the  eclipses  of  those  satellites  happen  some- 
times sooner  and  sometimes  later  than  the  times  given  by  the 
tables  of  them  ;  and  that  the  observation  was  before  or  after 
the  computed  times,  accordins;  as  the  earth  was  near  to,  or  far- 
ther from  Jupiter,  than  the  mean  distance.  Hence  Roemer  and 
Cassini  both  concluded  that  this  circamstance  depended  on  the 
distance  of  Jupiter  from  the  earth :  and  that,  to  account  for  it, 
they  must  suppose  that  the  light  was  about  fourteen  minutes 
in  crossing  the  earth's  orbit.  This  conclusion,  however,  was 
afterwards  abandoned  and  attacked  by  Cassini  himself  But 
Roemer's  opinion  found  an  able  advocate  in  Dr.  Halley;  who 
removed  Cassini's  difficulty,  and  left  Roemer's  conclusion  in 
its  full  force.  Yet,  in  a  memoir  presented  to  the  academy  in 
1709,  M.  Maraldi  endeavoured  to  strengthen  Cassini's  argu- 
ments, when  Roemer's  doctrine  found  a  new  defender  in  Mr. 
Pound  ;  see  Phil.  Trans.  No.  1.36.  It  has  since  been  found,  by 
repeated  observations,  that  when  the  earth  is  exactly  between 
Jupiter  and  the  sun,  his  satellites  are  seen  eclipsed  about  eight 
minutes  and  a  quarter  sooner  than  they  could  be  according  to 
the  tables;  but  when  the  earth  is  nearly  in  the  opposite  point 
of  its  orbit,  these  eclipses  happen  about  eight  minutes  and  a 
quarter  later  than  the  tables  predict  them.  Hence  then  it  is 
certain  that  the  motion  of  light  is  not  instantaneous,  but  that  it 
takes  up  about  sixteen  minutes  and  a  half  of  time  to  pass  over 
a  space  equal  to  the  diameter  of  the  earth's  orbit,  which  is  near 
190  millions  of  miles  in  length,  or  at  the  rate  of  near  200,000 
miles  per  second  ;  a  conclusion  which  is  placed  beyond  every 
possibility  of  doubt,  by  the  aberration  of  the  stars  discovered 
by  the  celebrated  Dr.  Bradley. 

Of  the  Momentum  of  Lirjlit- — We  have  before  observed,  that 
much  diversity  of  opinion  existed  with  regard  to  the  materiality 
or  immateriality  of  light,  viz.  whether  it  is  a  fluid  /if?-  se,  or 
whether  it  be  merely  a  principle  consisting  in  pulsations  or 
vibrations  ;  and  thus  rendered  sensible  to  our  optic  nerve  as 
sound  is  to  our  organs  of  hearing.  The  ingenious  Dr.  Franklin 
expresses  his  dissatisfaction  with  the  doctrine,  that  light  con- 
sists of  particles  of  matter  continually  driven  off  from  the  sun's 
surface  with  so  enormous  a  swiftness.  "  Must  not,"  says  he, 
"  the  smallest  portion  conceivable,  have,  with  such  a  motion,  a 
force  exceeding  that  of  a  24.pounder  discharged  from  a  cannon  ? 
Must  not  the  sun  diminish  exceedingly  by  such  a  waste  of  mat- 
ter ;  and  the  planets,  instead  of  draw  ing  nearer  to  him,  as  some 
have  feared,  recede  to  greater  distances,  through  the  lessened 
attraction  ?  Yet  these  particles,  with  this  amazing  motion,  will 
not  drive  before  them,  or  remove,  the  least  and  slightest  dust 
they  meet  with  ;  and  the  sun  appears  to  continue  of  his  ancient 
dimensions,  and  his  attendants  move  in  their  ancient  orbits." 
He  therefore  conjectures  that  all  the  phenomena  of  light  may 
be  more  properly  solved,  by  supposing  all  space  filled  with  a 
subtile  elastic  Huid,  not  visible  when  at  rest,  but  which,  by  its 
vibrations,  aflects  that  fine  sense  in  the  eye,  as  those  of  the  air 
affect  the  grosser  organs  of  the  ear  ;  and  even  that  diflerent 
degrees  ol  the  vibration  of  this  medium  may  cause  the  appear- 
ances of  different  colours.  And  the  celebrated  Eulcr  has  main- 
tained the  same  hypothesis,  urging  some  further  objections  to 
the  materiality  of  lij'ht,  beside  those  ol  Dr.  Franklin,  as  above 
stated.  These  objections,  however.  Dr.  Horsley  took  consider- 
able pains  to  obviate,  though  some  of  them  still  remain  in  full 
force.  Others,  on  the  contrary,  have  attempted  to  prove  the 
materiality  of  light,  by  determining  the  momentum  of  its  com- 
ponent particles,  or  by  shewing  that  they  have  a  force  so  as,  by 
their  impulse,  to  give  motion  to  light  bodies.  M.  Homberg, 
(1708,)  imagined  that  he  could  not  only  disperse  pieces  of  ami- 
anthus, and  other  light  substances,  by  the  impulse  of  the  solar 
rays,  but  also  that  by  throw  ing  them  upon  the  end  of  a  kind  of 
lever,  connected  with  the  spring  of  a  watch,  he  could  make  it 
move  sensibly  quicker;  from  which,  and  other  experiments,  he 
inferred  the  weight  of  the  particles  of  liKht.  And  Hartsocker 
made  pretensions  of  the  same  nature.  But  M.  Du  Fay  and  M. 
Mairan  made  other  experiments  of  a  more  accurate  kind,  with, 
out  the  effects  which  the  former  had  imagined,  and  which  even 
proved  that  the  effects  mentioned  by  them  were  owing  to  cur- 
rents of  heated  air  produced  by  the  burning  glasses  used  in 
their  experiments,  or  some  other  causes  which  they  had  over- 
looked.    Mr.  Michell  endeavoured  to  ascertain  the  momentum 


of  light  with  still  greater  accuracy,  and  his  endeavours  were 
not  altogether  without  success.  Having  found  that  the  instru- 
ment he  used  acquired,  from  the  impulse  of  the  rays  of  ligtjt,  a 
velocity  of  an  inch  in  a  second  of  time,  he  inferred  that  the 
quantity  of  matter  contained  in  the  rajs  falling  upon  the  in- 
strument in  that  time,  amounted  to  no  more  than  the  12  hundred 
millionth  part  of  a  grain.  In  the  experiment,  the  light  was  col- 
lected from  a  surface  of  about  three  square  feet ;  and  as  this 
surface  reflected  only  about  the  half  of  what  fell  upon  it,  the 
quantity  of  matter  contained  in  the  solar  rays,  incident  upon  a 
square  foot  and  a  half  of  surface,  in  a  second  of  time,  ought  to 
be  no  more  than  the  12  hundred  millionth  part  of  a  grain,  or 
upon  one  square  foot  only,  the  18  hundred  millionth  part  of  a 
grain.  But  as  the  density  of  the  rays  of  light  at  tlie  surface  of 
the  sun,  is  45,000  times  greater  than  at  the  earth,  there  ought 
to  issue  from  a  square  foot  of  the  sun's  surface,  in  one  second 
of  time,  the  40  thousandth  part  of  a  grain  of  matter  ;  that  is,  a 
little  more  than  two  grains  a  day,  or  about  4,752,000  grains, 
which  is  about  670  pounds  avoirdupois  in  COOO  years,  the  time 
since  the  creation ;  a  quantity  which  would  have  shortened  the 
sun's  semidiameter  by  no  more  than  about  10  feet,  if  it  be  sup- 
posed of  no  greater  density  than  water  only.  But,  after  all, 
these  experiments  and  computations  must  be  considered  as 
very  vague  and  unsatisfactory  ;  and  it  may  be  added,  that  the 
material  hypothesis  is  almost  wholly  rejected  by  the  most  cele- 
brated chemists  and  philosophers  of  the  present  day. 

Light,  is  used  in  contradistinction  to  laden  ;  a  sliip  is  there- 
fore said  to  be  light,  when  shehasno  cargo, oris  not  sufficiently 
ballasted. 

LIGHTER,  a  large  open  flat-bottoroed  vessel,  employed  to 
carry  goods  to  or  from  a  ship. 

Ballast  Lighter,  is  a  vessel  fitted  up  to  heave  ballast  from 
the  bottom  of  a  harbour  or  river,  and  to  carry  it  to  or  from  ships. 

Covered  OT  Close  LIGHTER,  is  one  furnished  with  a  deck,  in 
order  to  contain  those  merchandises  which  would  be  damaged 
by  accidental  wet,  as  also  to  prevent  pillage. 

LIGHT-HOUSE,  a  sort  of  tower  erected  upon  a  headland  or 
point  on  the  sea  coast,  or  upon  some  rock  in  the  sea,  and  hav- 
ing a  great  fire  or  light,  formed  by  candles,  &c.  upon  its  top, 
in  the  night  time,  which  is  constantly  attendc^d  by  some  careful 
person,  so  as  to  be  seen  at  a  great  distance  from  the  land.  Its 
use  is  to  direct  the  shipping  on  the  coast,  that  might  otherwise 
run  ashore,  or  steer  an  improper  course.  The  two  most  cele- 
brated light-houses  on  the  coast  of  Great  Britain,  are  the 
Eddystoiie  and  Bell  roek  Light:  the  former  erected  by  the  cele- 
brated Smeaton.  We  have,  under  the  word  Pharos,  given  the 
details  of  tlie  erection  and  peculiar  construction  of  the  latter, 
which  was  executed  by  Robert  Stevenson,  Esq.  from  a  model, 
and  of  the  same  dimensions,  of  the  Eddystone,  with  the  im- 
provements on  lighting  which  the  recent  progress  in  optics 
allowed  the  engineer  to  make. 

Flouting  Light,  difiers  from  the  preceding  by  its  being 
erected  on  board  a  vessel  which  is  strongly  moored  upon  a  sand 
or  shallow,  to  warn  ships  from  approaching  too  near  it. 

LIGHTNING.  It  is  now  universally  allowed,  that  lightning 
is  really  an  electrical  explosion  or  phenomenon.  Philosophers 
had  not  proceeded  far  in  their  experiments  and  inquiries  oa 
this  subject,  before  they  perceived  the  obvious  analogy  be- 
tween lightning  and  clectricitj,  and  they  produced  many  argu- 
ments to  evince  their  similarity.  But  the  method  of  proving 
this  hypothesis  was  first  proposed  by  Dr.  Franklin,  who,  in  the 
year  1749,  conceived  the  practicability  of  drawing  lightning 
from  the  clouds.     See  Meteorology  and  Electricity. 

LIGHTROOM,  in  a  ship  of  war,  a  small  apartment,  having 
double  glass  windows  towards  the  magazine.  It  is  used  to 
contain  the  lights  by  which  the  gunner  and  his  assistants  are 
enabled  to  fill  tlieir  cartridges  with  powder,  to  be  ready  for 
action.  Large  ships  of  war  generally  have  two  lightrooras,  viz. 
the  after  lightroom,  attached  to  the  after  magazine ;  and  the  fore 
lightroom,  which  gives  light  to  the  fore  or  great  magazine. 

LIGNUM  Vit.e.  The  lignum  vitae  tree  is  a  native  of  the 
West  Indies,  and  tlie  warmer  parts  of  America:  it  rises  to  the 
height  of  forty  feet,  and  measures  from  fifteen  to  eighteen 
inches  in  diameter  ;  having  a  hard,  brittle,  brownish  bark,  not 
very  thick.  The  wood  is  firm,  ponderous,  resinous,  of  a  blackish 
yellow  colour  in  the  middle,  aud  a  hot  aromatic  taste. 
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liIGUr.ATED,  aiiionff  botanists,  nn  nppollation  (;iven  to 
sucli  llosciile.s  as  liave  a  .striiii;lit  end  tiirmd  downwards,  with 
tiirce  indentures,  but  not  separated  into  si  urncnts. 

LIGUSTICUM,  J.iiv(i(/r,  a  sjetius  of  planls  hclonpinfc  to  the 
pontandria  class;  and  in  the  natural  metlioU  ralikini;  under 
the  46111  order,  nnd)ellatif. 

LKil'STRUM,  Flirt t,  a  pienus  of  plants  bclongins  lo  the 
diandria  class  ;  and  in  llio  natural  mtlhod  ratdun-;  under  the 
44tli  order,  sepiaria'. 

LIMB,  the  outermost  border,  or  fjraduated  edfje,  of  a  (|ua(l- 
rant,  astrolabe,  or  sui-li  like  inalh( matieal  instrument.  The 
word  is  also  used  for  the  areh  of  tlie  primitive  circle,  in  any 
projection  of  the  sphere  in  piano.  Limb  also  signifies  the 
outermost  border  or  cda;e  of  the  sun  anil  moon;  as,  the  upper 
limb  or  edsje,  the  lower  limb,  the  prccedins  limb  or  side;  the 
following  limb.  Astronomers  observe  the  upper  or  lower  limb 
of  the  sun  or  moon,  to  find  their  true  lieisht,  or  that  of  the 
centre,  which  dill'ers  from  the  others  by  the  semidiameter  of 
the  disc. 

LIMBERS,  or  Limbeh  Holes,  square  holes  cut  through  tlie 
lower  part  of  a  ship's  floor  timbers,  very  near  the  keel,  forming 
a  channel  for  water,  and  eommunicatiog  with  the  pump  well 
throughout  the  whole  length  of  the  lloor.  Every  floor  limber 
has  two  such  holes  cut  through  it,  one  on  each  side  of  the 
keelson. 

Limber  Boards,  short  pieces  of  plank,  which  form  a  part  of 
the  lining  of  a  ship's  floor  close  to  the  keelson,  and  immedi- 
ately above  the  limbers.  They  are  occasionally  removed  to 
clear  the  limbers  of  any  filth  by  which  they  may  be  clogged,  so 
as  to  interrupt  the  passage  of  the  water  to  the  pump  well. 

Limber  Rope,  a  long  rope  frecpiently  retained  in  the  limber 
holes  of  a  ship,  in  order  to  clear  them,  by  pulling  the  rope  back- 
wards and  forwards,  so  as  to  loosen  any  dirt  by  which  they  may 
be  choked. 

LIMB,  one  of  those  earthy  substances,  which  exist  in  every 
part  of  the  known  world  ;  it  is  found  purest  in  limestone,  mar- 
ble, and  chalk.  None  of  these  substances  are  lime,  but  are 
capable  of  becoming  so  by  burning  in  a  white  heat.  It  may  be 
also  obtained  perfectly  pure  by  burning  calcareous  spars,  and 
also  by  burning  some  pure  white  marbles.  It  may  be  procured 
also  in  a  state  of  purity  by  dissolving  o\  sler-shells  in  muriatic 
acid.  It  has  been  ascertained  by  Sir  H.  Davy  to  consist  of 
oxygen  and  a  metallic  basis  which  he  denominates  calcium. 

LIMESTONE.     The  native  indurated  carbonate  of  lime. 

LIMIT,  is  a  term  used  by  mathematicians  for  some  deter- 
minate quantity,  to  which  a  variable  one  continually  approxi- 
mates, and  may  come  nearer  to  it  than  by  any  given  dili'erenee, 
but  can  never  go  beyond  it  ;  in  which  sense  a  circle  may  be 
said  to  be  the  limit  of  all  its  inscribed  and  circumscribed  poly- 
gons ;  because  these,  by  increasing  the  number  of  their  sides, 
can  be  made  to  be  nearer  equal  to  the  circle  than  by  any  space 
that  can  be  proposed,  however  small  it  may  be. 

LIMNING,  the  art  of  painting  in  water  colours,  in  contra- 
distinction to  painting,  which  is  done  in  oil  colours.  Limning 
is  much  the  more  ancient  kind  of  painting.  Till  a  Flemish 
painter,  one  John  van  Eyck,  better  known  by  the  name  of  John 
of  Bruges,  found  out  the  art  of  painting  in  oil,  the  painters  all 
painted  in  water  and  in  fresco,  both  on  their  walls,  on  wooden 
boards,  and  elsewhere.  When  they  made  use  of  boards,  they 
usually  glued  a  fine  linen  cloth  over  them,  to  prevent  their 
opening;  then  laid  on  a  ground  of  white;  lastly,  they  mixed 
op  their  colours  with  water  and  size,  or  with  water  and  yolks 
of  eggs,  well  beaten  with  the  branches  of  a  fig  tree,  the  juice 
whereof  thus  mixed  with  the  eggs;  and  with  this  mixture  they 
painted  their  pieces.  In  limning,  all  colours  are  proper  enough, 
except  the  white  made  of  lime,  which  is  only  used  in  fresco. 
The  azure  and  ultramarine  must  always  be  mixed  with  size  or 
gum  ;  but  there  are  always  applied  two  layers  of  hot  size 
before  the  size  colours  are  laid  on  :  the  colours  are  all  ground 
in  water  each  by  itself;  and,  as  they  are  required  in  working, 
are  diluted  with  size  water.  When  the  piece  is  finished,  they 
go  over  it  with  the  white  of  an  egg  well  beaten ;  and  then  with 
varnish,  if  required. 

To  Limn,  or  Draw  a  Face  in  Colours.  Having  all  the  mate- 
rials in  readiness,  lay  the  prepared  colour  on  the  card  even 
and  thin,  free  from  hairs  and  spots,  over  the  place  where  the 


picture  is  to  be.  The  ground  being  laid,  and  the  party  placed 
in  a  du(^  position,  begin  tlie  work,  wliicli  is  to  be  dune  in  three 
.sittings.  At  the  first,  you  are  only  to  dead-colour  the  face, 
wliicli  will  riqiiin-  about  two  hours.  At  the  second  .fitting,  go 
over  the  work  more  curiously,  adding  its  particnlar  graces  or 
deformities.  At  the  third  silting,  finish  the  whole,  carefully 
rciiinrking  wliatevrr  may  conduce  to  render  tlii'  piece  perfect, 
as  the  ra.st  of  the  eyes,  moles,  sears,  gestures,  and  the  like. 

LINE,  in  Geometry,  is,  according  to  Euclid's  delinition.  that 
which  has  length  without  thickness.  Lines  arc  eitlirr  right  or 
curved:  A  I<i(jlit  or  Straiylit  Line,  is  that  which  li'-s  all  in  the 
same  diredimi  between  its  extremes  or  ends.  .A  C'mie  Line,  is 
that  which  continually  changes  its  direction.  ('Mire  Lines,  are 
again  divided  into  ulijihraiinl,  geometrical,  and  mechanical,  or 
Iransccntlental.  An  Alijibraical  or  Geometrical  Link,  is  that 
which  may  be  expressed,  that  is,  the  relation  between  it.") 
absciss  and  ordinate,  by  an  algebraical  equation.  And  such 
lines  are  divided  into  orders,  according  to  the  dimensions  of 
the  equations  by  which  they  are  represented.  Mfclumicol  and 
Transccviienlal  Lines,  are  those  which  cannot  be  expressed  by 
finite  algebraical  eipialions.  Besides  the  above  distinctions, 
lines  receive  other  denominations  according  to  their  absolute 
or  relative  positions,  as  parallel,  perpendicular,  oblique,  tavr/en- 
tial.  &e.  ;  for  which  see  the  respective  terms.  Lines  have 
again  other  distinguishing  appellations,  as  they  are  introduced 
into  the  different  sciences  of  astronomy,  geography,  dialling, 
perspective,  &e.  ;  as.  Line  of  the  Apsides;  of  the  i^'odes ;  Hori- 
zontal, Hour,  Equinoctial,  &c.  Lines;  each  of  which  will  be 
found  illustrated  under  the  respective  articles. 

Line  also  denotes  a  French  measure  of  length,  being  the  12th 
part  of  an  arch. 

LINE,  a  general  name  given  to  the  arrangement  or  order  in 
which  a  fleet  of  ships  of  war  are  disposed  to  engage  an  enemy. 
This  disposition,  which  is  the  best  calculated  for  the  operations 
of  naval  war,  is  formed  by  drawing  up  the  ships  in  a  long  file, 
or  rishtline,  prolonged  from  the  keel  of  the  hindmost  to  that  of 
the  foremost,  and  passing  longitudinally  through  the  keels  of 
all  the  others  from  the  van  to  the  rear,  so  that  they  are,  accord- 
ing to  the  sea  phrase,  in  the  wake  of  each  other. 

In  the  line  or  order  of  battle,  all  the  ships  in  w  hich  it  is  com- 
posed are  close-hauled  upon  the  starboard  or  larboard  tack, 
about  fifty  fathoms  distant  from  each  other.  A  ficet  is  more 
particularly  drawn  up  in  the  line  when  in  presence  of  an  enemy. 
It  ought  to  be  formed  in  such  a  manner  as  that  the  ships  should 
mutually  sustain  and  reinforce  each  other,  and  yet  preserve  a 
sufficient  spaje  in  their  stations,  to  work  or  direct  their  move- 
ments with  facility  during  the  action.  Thus  they  will  be  en- 
abled efiectually  to  cannonade  the  enemy,  without  incommoding 
the  ships  of  their  own  squadron.  In  a  line  of  battle,  the 
weathermost  fleet,  or  that  which,  in  sea  language,  has  the  wea- 
ther gage,  is  generally  allowed  to  have  the  advantage,  although 
there  are  seveial  arguments  on  the  other  hand  in  favour  of  the 
leeside ;  accordingly,  wc  shall  endeavour  to  state  the  mutual 
advantages  and  disadvantages. 

Advantages  of  the  Weather  Gage. —  1.  The  weather  gage  is  the 
sooner  clear  of  smoke;  and  of  course,  that  line  can  better 
observe  the  signals  w  hich  are  spread  than  the  ships  to  leeward  can. 
which  must  have  the  continuance  of  both  its  own  smoke  and  that 
of  the  enemy  longer.  2.  If  the  weather  ships  are  more  in  number 
than  the  enemy's,  they  can  detach  some  from  their  squadron, 
which  bearing  down  upon  the  rear  of  the  enemy,  must  infallibly 
throw  them  into  disorder.  3.  The  firesliips  of  the  weather  line 
can,  when  they  are  ordered,  more  easily  bear  down  upon  the 
enemy,  than  those  of  the  lee  can  ply  to  windward,  which  can 
never  be  done  against  a  line  in  action:  but  the  weather  fire- 
ships  can  bear  down  against  all  the  resistance  that  can  be  made 
by  the  enemy. 

Advantages  of  the  Lee  Line. — 1.  If  one,  two,  or  more  of  the 
ships  to  windward  should  be  disabled,  they  must  inevitably 
drive  to  leeward,  and  become  a  prey  to  the  enemy.  2.  The 
ships  of  the  lee  line  can  more  readily  bear  away  before  the  wind, 
and  have  their  places  supplied  by  ships  from  the  corps-de- 
reserve,  in  case  of  being  disabled,  or  meeting  with  any  disaster. 
.■).  The  line  to  leeward  can  keep  their  ports  longer  open  in  a 
strong  wind  with  a  high  sea,  wlien  those  to  windward  in  all 
probability  may  be  obliged  to  shut  the  ports  of  their  lower  tier 
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of  guns,  to  prevent  the  water  from  rushing  in  between  decks, 
which  may  be  attended  with  the  most  fatal  consefiuences. 
4.  The  lee  line  can  more  easily  observe  the  men  on  the  decks 
of  the  ships  to  windward,  as  they  heel,  and  when  the  smoke 
does  not  intercept  their  sight ;  at  which  time  the  marines  and 
topmen  may  easily  take  aim  at  and  destroy  them  with  muskets 
and  carabines. 

The  disadvantages  of  the  weather  line  sometimes  counter- 
balance the  advantages  above  recited,  vh.  1.  If  the  sea  is 
rough,  and  the  wind  boisterous,  it  cannot  readily  fight  with  the 
lower  deck  guns.  2.  The  weather  line  cannot  decline  the 
action  without  the  dangerous  expedient  of  forcing  through  the 
enemy's  line,  and  if  it  keeps  the  wind,  the  lee  line  may  enclose 
and  totally  destroy  it,  especially  if  it  is  inferior  in  numbers  to 
the  latter;  or  if  the  ships  thereof  are  in  a  bad  condition,  for  it 
then  can  find  no  other  resource  but  in  the  dexterity  of  its 
manoeuvres,  unless  it  is  favoured  by  the  wind,  or  any  oversight 
of  the  enemy.  3.  The  disabled  ships  of  the  weather  line  must 
tack,  to  avoid  falling  into  the  enemy's  fleet ;  and  if  they  are 
much  shattered,  they  may  be  altogether  separated,  particularly 
if  they  are  in  the  rear  of  the  line- 

The  defects  of  the  Lee  Line  are, — 1.  It  cannot  decide  the  time 
and  distance  of  the  battle,  which  may  commence  before  it  is 
sufficiently  formed,  and  it  will  perhaps  be  attacked  by  an  ene- 
my who  bears  away  upon  it  in  regular  order.  2.  It  suffers  much 
inconvenience  from  the  fire  and  smoke  of  the  weather-ttue,  as 
remarked  in  the  advantages  of  the  weather  line  (1.)  It  cannot 
easily  break  the  enemy's  line  with  its  fire-ships,  which  are  slowly 
and  with  ditficulty  conveyed  to  windward.  On  the  contrary,  the 
fire-ships  of  the  weather  line  have  a  considerable  advantage  (3.) 
The  line  of  a  fleet,  which  has  abundance  of  capital  ships,  need 
not  be  so  much  enclosed  as  that  of  an  enemy  who  has  fewer. 
An  open  line  will,  on  many  occasions,  work  more  easily  than 
one  which  is  more  enclosed  ;  and  if  it  is  less  numerous,  the 
movements  thereof  are  more  expeditious,  the  signals  better 
attended  to,  the  general  orders  more  exactly  observed,  and  the 
ships  less  liable  to  be  separated.  Hence  it  will  be  less  embar- 
rassed by  a  change  of  wind,  and  order  will  be  sooner  re- 
established. A  less  numerous  line  will  more  readily  approach 
or  escape  from  an  enemy  or  an  hostile  shore,  and  finally,  when 
cruising  in  a  smaller  space,  it  will  not  be  so  much  contracted. 
It  must  be  remarked,  that  the  admiral's  ship  attentively  pre- 
serves her  station  in  the  centre  of  the  line  ;  for  if  the  com- 
mander in  chief  should  give  way  to  the  caprice  or  inattention  of 
any  of  those  under  his  direction,  it  would  introduce  an  endless 
disorder  into  his  squadron. 

Line,  is  also  the  general  appellation  of  a  number  of  small 
ropes  in  a  ship,  as 

Cmicludinr/ hjtiE,  a  small  rope  which  is  hitched  to  the  middle  of 
every  step  of  a  stern  ladder — Deep  SeaUne,  a  long  line,  mark- 
ed at  every  five  fathoms  with  small  strands  of  line  knotted.  It 
is  used  with  the  deep-sea  lead. — Fishint/  Line,  a  particular  kind 
of  line  generally  used  for  fishing. — Hand  Line,  a  line  about  20 
fathoms  long,  marked  with  black  leather,  white  rag,  and  red 
bunten,  at  different  distances.  It  is  made  fast  to  a  hand  lead, 
and  used  to  determine  the  depth  of  water  in  going  in  or  out  of 
harbour,  river,  channel,  &c — Hnulinr)  Line,  any  rope  let  down 
out  of  a  top,  &c.  to  haul  up  some  light  body  by  band. — Knave 
Line,  a  rope  fastened  to  the  cross-trees,  under  the  main  or 
fore  top,  whence  it  comes  down  by  the  ties  to  the  ram-head, 
and  there  it  is  reeved  through  a  piece  of  wood  of-about  two  feet 
long,  and  so  is  brought  to  the  ship's  side,  and  there  hauled  up 
taught  to  the  rails.— ii/V-LlNE,  a  rope  occasionally  extended 
in  several  situations  for  persons  to  lay  hold  of,  to  prevent  their 
falling. — A'ffi'a^LiNE,  a  rope  depending  from  the  heads  of  the 
main  and  fore  masts,  and  fastened  to  the  middle  of  the  truss,  to 
keep  it  up  whilst  the  yard  is  being  swayed  up.  Spilling  Lines, 
ropes  fixed  occasionally  to  the  square-sails,  particularly  the 
main  and  fore  courses  of  a  ship  in  tempestuous  weather,  for 
reefing  or  furling  them  more  conveniently  ;  they  are  received 
through  blocks  upon  the  yard,  whence  leading  round  the  sail,  they 
are  fastened  behind  to  the  yard,  so  that  the  sail  is  by  their  efforts 
very  closely  confined. —  W/iite-h\Kr.,  implies  that  which  has  not 
l>een  tarred,  in  contradistinction  to  tarred  line. — Mnr-LlNE,  is 
a  particular  kind  of  small  line,  composed  of  two  strands  very 
little  twisted  ;  there  is  both  tarred  and  white  mar-line. 


LINEN,  in  Commerce,  a  well-known  kind  of  cloth,  chiedy 
made  of  flax.  Linen  was  not  worn  by  the  Jews,  Greeks,  or 
Romans,  as  any  part  of  their  ordinary  dress.  Under-tunics  of 
a  finer  texture  supplied  the  place  of  shirts:  hence  the  occasion 
for  frequent  bathing.  Alexander  Severus  was  the  first  em- 
peror who  wore  a  shirt:  but  the  use  of  so  necessary  a  garment 
did  not  become  common  till  long  after  him.  In  Egypt,  indeed, 
the  linen  manufacture  appears  to  have  been  very  early  ;  for 
even  in  Joseph's  time  it  had  risen  to  a  considerable  height. 
From  the  Egyptians  the  knowledge  of  it  proceeded  probably 
to  the  Greeks,  and  from  them  to  the  Romans.  Even  at  this 
day,  the  flax  is  imported  anujng  us  from  the  eastern  nations  ; 
the  western  kind  being  merely  a  degenerate  species  of  it.  In 
order  to  succeed  in  the  linen  manufacture,  one  set  of  people 
should  be  confined  to  the  ploughing  and  preparing  the  soil, 
sowing  and  covering  the  seed,  to  the  weeding,  pulling,  rip- 
pling, and  taking  care  of  the  new  seed,  and  watering  and  dress- 
ing the  flax  till  it  is  lodged  at  home  :  others  should  be  concerned 
in  the  drying,  breaking,  scutching,  and  hackling  the  flax,  to  fit 
it  for  the  spinners ;  and  others  in  spinning  and  reeling  it,  to  fit 
it  for  the  weaver :  others  should  be  concerned  in  taking  due 
care  of  the  weaving,  bleaching,  beetling,  and  finishing  the  cloth 
for  the  market.  It  is  reasonable  to  believe,  that  if  these  several 
branches  of  the  manufacture  were  carried  on  by  distinct  dealers 
in  Scotland  and  Ireland,  where  our  home-made  linens  are 
manufactured,  the  several  parts  would  be  better  executed,  and 
the  whole  would  be  afforded  cheaper,  and  with  greater  profit. 

Staininy  of  Linen. — Linen  receives  a  black  colour  with  much 
more  dilhculty  than  woollen  or  cotton.  The  black  struck  on 
linen  with  common  vitriol  and  galls,  or  logwood,  is  very  perish- 
able, and  soon  washes  out.  Instead  of  vitriol,  a  solution  of 
iron  in  sour  strong  beer  is  to  be  made  use  of.  This  is  well 
known  to  all  the  calico-printers ;  and  by  the  use  of  this,  which 
they  call  their  iron-liquor,  and  madder  root,  are  the  blacks  and 
purples  made,  which  we  see  on  the  common  printed  linens. 
The  method  of  making  this  iron-liquor  is  as  follows  :  A  quan- 
tity of  iron  is  put  into  the  sour  strong  beer;  and  to  promote 
the  dissolution  of  the  metal,  the  whole  is  occasionally  well 
stirred,  the  liquor  occasionally  drawn  off,  and  the  rust  beat 
from  the  iron,  after  which  the  liquor  is  poured  over  again.  A 
length  of  time  is  required  to  make  the  impregnation  perfect; 
the  solution  being  reckoned  unfit  for  use,  till  it  has  stood  at 
least  a  twelvemonth.  This  solution  stains  the  linen  of  a  yel- 
low, and  difl'erent  shades  of  buff-colour  ;  and  is  the  only  known 
substance  by  which  these  colours  can  be  tixed  in  linen.  The 
cloth  stained  deep  with  the  iron-liquor,  and  afterwards  boiled 
with  madder,  without  any  other  addition,  becomes  of  the  dark 
colour  which  we  see  on  printed  linens  and  cottons  ;  which,  if 
not  a  perfect  black,  has  a  very  near  resemblance  to  it.  Others 
are  stained  paler,  with  the  same  liquor  diluted  with  water, 
and  come  out  purple.  Linen  may  also  be  stained  of  a  durable 
purple  by  means  of  a  solution  of  gold  in  aqua  regia.  The 
solution  for  this  purpose  should  be  as  fully  saturated  as  pos- 
sible;  it  should  be  diluted  with  three  limes  its  quantity  of 
water;  and  if  the  colour  is  required  deep,  the  piece,  when  dry, 
must  be  repeatedly  moistened  with  it.  The  colour  does  not 
take  place  till  a  cotssiderable  time,  sometimes  several  days, 
after  the  liquor  has  been  applied  :  to  hasten  its  appearance, 
the  subject  shonld  be  exposed  to  the  sun  and  free  air,  and 
occasionally  removed  to  a  moist  place,  or  moistened  with  water. 
AVhen  solution  of  gold  in  aqua  regia  is  soaked  up  in  linen 
cloths,  the  metal  may  be  recovered  by  drying  and  burning  them. 

Fossile  Linen,  is  a  kind  of  amianthus,  which  consists  of 
flexible,  parallel,  soft  fibres,  and  which  has  been  celebrated  for 
the  use  to  which  it  has  been  applied,  of  being  woven,  and 
forming  an  incombustible  cloth.  Paper  also,  and  wicks  for 
lamps,  have  been  made  of  it. 

LINIMENT,  in  Pharmacy,  a  composition  of  a  consistence 
somewhat  thinner  than  any  unguent,  and  thicker  than  an  oil. 

LINSTOCK,  a  staff'  about  three  feet  long,  having  a  sharp 
point  at  one  end,  and  a  sort  of  fork  or  crotch  in  the  other ;  the 
latter  serves  to  contain  a  lighted  match,  and  by  the  former,  the 
linstock  is  occasionally  stuck  in  the  deckin  an  upright  position. 
It  is  frequently  used  in  small  vessels  in  an  engagement,  where 
there  is  commonly  one  fixed  between  every  two  guus,  by  HbicU 
the  match  is  always  kept  dry  and  ready  for  firing. 
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LINT,  ifl  SiirRcry,  is  the  sciapiiifjs  of  fine  liiicn,  uso.l  by  | 
surgeons  in  dressing  wounds.  Il  is  made  into  various  (onus, 
which  acquire  dilFercnt  names  accoidiiif;  to  the  dilliTence  of 
the  li^uros.  Lint,  made  up  in  an  oval  or  oil)i(uhir  form,  is 
<alled  a  pledgit ;  if  in  a  cylindrical  form,  or  in  shape  of  a  date 
or  olive  stone,  it  is  called  a  dossil.  These  diHercnt  forms  of 
lint  are  required  for  many  purposes;  as,  1.  To  stop  blood  in 
fresh  wounds,  by  filling  thcni  up  witli  dry  lint  before  the  appli- 
cation of  a  bandage  :  though,  if  scraped  lint  be  not  at  hand,  a 
piece  of  (i:ic  linen  may  be  torn  into  suiall  rags,  and  applied  in 
the  same  manner.  In  very  large  ha'morrhages,  the  lint  or  rags 
should  be  lirst  dipped  in  some  styptic  liipior,  as  alcoh.d,  or  oil 
of  turpentine;  or  sprinkled  with  some  styptic  pinvder.  2.  To 
agglutinate  or  heal  wounds  ;  to  which  end,  lint  is  very  service- 
able, if  spread  with  some  digestive  ointment,  balsam,  or  vul- 
nerary liquor.  3.  In  drying  up  wounds  and  ulcers,  and  for- 
warding the  formation  of  a  cicatrix.  4.  In  keeping  the  lips  of 
wounds  at  a  proper  distance,  that  they  may  not  hastily  unite 
before  the  bottom  is  well  digested  and  healed.  5.  They  are 
highly  necessary  to  preserve  wounds  from  the  injuries  of  the 
air.  —  Surgeons  of  former  ages  used  compresses  of  sponge, 
wool,  feathers,  or  cotton,  linen  being  less  plentiful  than  in 
later  times:  but  lint  is  far  preferable  to  all  these,  and  is  at 
present  universally  used. 

LINUM  UsiTATissiMUM.  Flax,  or  Lint  Seed. — Is  grown 
for  the  purpose  of  making  cloth,  and  has  been  considered  a 
very  profitable  crop.  The  culture  and  management  is  similar 
to  that  of  hemp,  and  the  seeds  are  in  great  demand  for  pressing. 
Lintseed  oil,  which  it  produces,  is  much  used  by  painters,  and 
is  the  only  vegetable  oil  that  is  found  fit  for  such  purposes  in 
general.  The  seeds  are  of  several  uses  to  the  farmer  ;  a  tea  is 
made  of  it,  and  mixed  with  skimmed  milk,  for  fattening  house- 
iambs  and  calves.  Oxen  are  often  fattened  on  the  seed  itself; 
but  the  cakes,  after  the  oil  is  expressed,  are  a  very  common 
and  most  excellent  article  for  fattening  both  black  cattle  and 
sheep.  These  are  sold  at  from  £10  to  £16  per  thousand.  It 
will  require  three  busliels  of  flax-seed  for  one  acre,  as  it  nuist 
be  sown  thick  on  the  land.  Linseed  cake  has  been  used  also 
for  manure  ;  and  I  have  seen  line  crops  of  turnips,  where  it  has 
been  powdered,  and  sown  in  the  drills  with  the  seed. 

Llt^UORICE.  Tlie  gl)cyrrhiza,  or  common  liquorice  shrub, 
has  a  long,  thick,  creeping  root,  striking  several  feet  deep  into 
the  ground  ;  an  upright,  firm,  herbaceous,  annual  stalk,  three 
or  four  feet  high,  garnished  with  winged  leaves,  of  four  or  five 
pair  of  oval  lobes,  terminated  by  an  odd  one  ;  nnd  Irom  the 
iixillas,  erect  spikes  of  pale  blue  flowers  in  Julj  .  succeeded  by 
short  smooth  pods.  The  root  of  this  plant  is  the  useful  part, 
being  replete  with  a  sweet,  balsamic,  pectoral  juice,  which  is 
either  extracted,  or  the  wood  sold  in  substance.  It  is  much 
used  in  all  compositions  for  coughs,  and  disorders  of  the 
stomach  ;  but  by  far  the  greatest  quantity  is  used  by  brewers. 
The  common  liquorice  is  cultivated  in  most  countries  of 
Europe,  for  the  sake  of  its  root;  but  in  Spain  and  Italy,  and 
particularly  in  Sicily  and  Calabria,  it  makes  a  considerable 
article  of  c:ommcrce  with  this  country.  Liquorice  also  grows 
in  great  abundance  in  the  Levant;  and  vast  quantities  of  it 
are  consumed  there,  in  making  a  decoction  which  is  drunk 
cold  in  the  summer,  in  the  manner  of  sherbet.  To  prepare 
liquorice,  the  roots  are  boiled  a  long  time  in  water,  till  the  fluid 
has  got  a  deep  yellow  tincture ;  and  the  water  at  length  eva- 
porated till  the  remains  acquire  a  consistency,  wlipn  they  are 
formed  into  sticks,  which  are  packed  up  with  bay  lea^es,  in 
the  same  order  as  we  receive  them.  The  boiling  requires  ihe 
utmost  care  and  precaution,  as  the  juice  takes  an  unpleasant 
smell  and  flavour,  if  burnt  in  the  least  degree. 

LIST,  Civil,  in  the  British  polity.  Tlie  expenses  defrayed 
by  the  civil  list  are  those  that  in  any  shape  relate  to  civil 
government ;  as,  the  expenses  of  Ihe  household  ;  all  salaries  to 
officers  of  state,  to  the  judges,  and  every  one  of  the  king's  ser- 
vants; the  appointments  of  foreign  ambassadors;  the  main- 
tenance of  the  queen  and  royal  family  ;  the  king's  private 
expenses,  or  privy  purse  ;  and  other  very  numerous  out-goings, 
as  secret-service  money,  pensions,  and  other  bounties;  which 
sometimes  have  so  far  exceeded  the  revenues  appointed  for 
that  purpose,  that  application  has  been  made  to  parliament  to 
discharge  the  debts  contracted" on  the  civil  list. 
Gt». 


To  List,  or  ENLisr  Soldiers,  to  retain  and  enroll  men  as 
soldiers,  either  as  volunteers,  or  by  a  kind  of  compulsion.  Per- 
sons listed,  must  be  carried  vt  ithiii  four  days,  but  not  sooner 
tlian  twcniy-four  hours  after,  before  the  next  justice  of  peace 
of  any  county,  riding,  city,  or  place,  or  chief  magislrale  of  any 
<'ity  or  town  corporate,  (not  being  an  olficcr  in  the  army,)  and 
if,  before  such  justice  or  magistrate,  they  dissent  from  such 
enlisting,  and  return  the  enlisting  money,  and  also  twenty 
shillings  in  lieu  of  all  charges  expended  on  them,  they  are  to 
be  discharged.  Hut  persons  refusing  or  neglecting  to  relura 
and  pay  such  money  within  twcnty-lbur  hours,  shall  be  deemed 
as  duly  listed  as  if  they  had  assented  thereto  before  the  proper 
magistrate;  and  they  shall,  in  that  ease,  be  obliged  to  take  the 
oath,  or,  upon  refusal,  they  shall  be  confined  by  the  officer  who 
listed  them  till  they  do  take  it. 

List,  in  Comnier<:e,  the  border  of  cloth  or  stuff;  serving  not 
only  to  shew  their  quality,  but  to  preserve  them  from  lieing 
torn  in  the  operations  of  fcdiing,  dyeing,  &c.  List  is  used  ou 
variou.s  occasions;  but  chiefly  by  gardeners,  for  securing  their 
wall  trees. 

List,  in  Architecture,  a  little  square  moulding,  otherwise 
called  a  fillet,  listel,  &c.     See  Architecturk. 

List,  is  also  used  to  signify  the  enclosed  field  or  ground 
wherein  the  ancient  knights  held  their  justs  and  tournaments. 
It  was  so  called,  as  being  hemmed  round  uitli  pales,  barriers, 
or  stakes,  as  with  a  list.  Some  of  these  were  double,  one  for 
each  cavalier  ;  which  kept  them  apart,  so  that  they  could  not 
come    nearer   each  other   than    a   spear's    length.     See   Ji;sr, 

Tol'RNAMENT,  DuEL,  &C. 

List,  implies  an  inclination  to  one  side,  as.  The  ship  has  a 
list  to  port,  J.  e.  is  depressed  more  in  the  water  on  that  side. 

LITANY,  a  solemn  form  of  supplication  to  God,  in  which 
the  priest  utters  some  things  fit  to  be  prayed  for,  and  the  peo- 
ple join  in  their  intercession,  saying,  "  We  beseech  thee  to 
hear  us  good  Lord,"  &c.  The  word  comes  fiom  the  Greek 
"  supplication."  Uefore  the  last  review  of  the  common 
prayer,  the  litany  was  a  distinct  service  by  itself,  and  used 
some  time  after  the  morning  prayer  was  over;  at  present  it  is 
made  one  office  with  the  morning  service,  being  ordered  to 
be  read  after  the  third  collect  for  grace,  instead  of  the  inter- 
cessional  prayers  in  the  daily  service. 

LITHOGRAPHY.  Lithography,  or  the  art  of  taking  im- 
pressions from  drawings  or  writings  made  on  stone,  is  quite  a 
modern  invention.  It,  unlike  letter-press  or  copperplate  print- 
ing, which  are  altogether  mechanical  processes,  depends  en- 
tirely upon  chemical  principles,  and  has  therefore  been  called 
in  Germany,  chemical  printing.  The  principles  on  which  it  is 
founded  are,  first,  the  quality  which  a  compact  granular  lime- 
stone has  of  imbibing  grease  or  moisture;  and  secondly,  the 
decided  antipathy  of  grease  and  water  for  each  other.  A  draw- 
ing is  made  on  the  stone,  either  with  ink  or  with  a  crayon  of  a 
greasy  composition  ;  it  is  then  washed  over  with  water,  which 
sinks  into  those  portions  of  the  stone  which  are  untouched  with 
the  grease  of  the  drawing.  A  cylindrical  roller,  charged  with 
printing  ink,  is  llien  passed  all  over  the  stone  ;  and,  while  the 
drawing  receives  the  ink,  the  rest  of  the  stone  is  preserved 
from  it  by  the  water,  on  account  of  the  greasy  nature  of  the 
ink. 

This  useful  art  was  invented  by  mere  accident.  Alois  Sene- 
felder,  the  son  of  a  performer  at  the  theatre  royal,  Munich,  a 
student  of  jurisprudence  in  tlie  university  of  Ingoldstadt,  after 
the  death  of  his  father,  took  likewise  to  the  stage  ;  but,  being 
unsuccessful  in  his  pursuit  of  it,  he  afterwards  became  an 
author.  Poverty  was  indeed,  in  him,  t!ie  mother  of  invention  ; 
for  being  too  poor  to  publish  his  works,  he  tried  various  plans, 
with  copperplates  and  compositions,  as  substitutes  for  letter- 
press, that  he  might  thus  become  his  own  printer.  In  the  course 
of  his  experiments  he  found  that  a  composition  of  soap,  wax, 
and  lamp  black,  formed  an  excellent  ink  for  writing  with  on 
plates  ;  a^,  when  dry,  it  became  firm  and  hard,  and  resisted 
aquafortis.  He  wanted  facility,  however,  in  writing  backwards 
on  the  plates,  and  that  he  might  practise  this  at  less  expense, 
he  procured  some  pieces  of  Kilheim  stone,  as  a  cheap  material, 
on  which,  after  polishing  their  surfaces,  he  might  practise. 
Having  been  desired  by  his  mother  to  take  a  list  of  some  linen 
aliout  to  be  sent  to  be  washed,  and  having  no  paper  at  hand; 
7  I 
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he  wrote  it  out  on  a  piece  of  stone  with  bis  composition.  When 
he  was  afterwards  about  to  eiface  bis  writing,  it  occurred  to 
him  that  impressions  might  le  obtained  from  it ;  and,  after  he 
had  eaten  away  the  stone  .vitb  an  acid,  for  about  the  hun- 
dredth part  of  an  inch,  be  found  that  he  could  easily  take  suc- 
cessive impressions.  It  appeared  to  him,  that  the  new  mode 
of  printing  was  of  very  considerable  importance  ;  and  he  there- 
fore, through  great  ditficulties,  persevered  in  improving  it,  and 
in  attempting  its  application  to  practical  purposes. 

He  soon  found  tliat  it  was  not  necessary  to  have  the  letters 
raised  above  the  stone  ;  but  that  the  chemical  properties  which 
keep  grease  and  water  so  effectually  separate  from  each  other, 
were  quite  sufficient  for  his  purpose.  He  afterwards  bestowed 
much  labour  and  assiduity  in  constructing  the  proper  press, 
and  other  apparatus,  for  printing.  The  first  essays  to  print  for 
publication,  were  some  pieces  of  music  executed  in  1796  ;  af- 
terwards he  attempted  drawings  and  writings.  He  still,  how- 
ever, found  great  difficulty  in  writing  backwards,  and  this  led 
him  to  think  of  the  process  of  transfer ;  and  the  use  of  dry  soap, 
which  was  found  to  leave  permanent  traces  which  would  give 
impressions,  naturally  led  to  the  mode  of  clialk  drawings. 

In  1799,  after  having  made  many  improvements,  Mr.  Sene- 
felder  obtained  a  patent  privilege  for  Bavaria.  He  then  made 
known  his  invention  to  Mr.  Andre,  of  Oll'enbach,  with  whom  he 
entered  into  partnership,  and  proposed  to  establish  printing 
offices,  and  take  out  patents  at  London,  Paris,  and  Vienna.  In 
order  to  establish  presses  inEngland,  Senefelder  came  to  Lon- 
don with  a  brother  of  Mr.  Andre's  ;  and  most  of  the  English 
artists  made  trial  of  the  art.  But,  nnfortunately,  it  was  not 
then  fully  understood  ;  and  the  difference  of  materials  of  Ger- 
many and  those  of  England,  used  both  for  the  purposes  of 
drawing  and  printing,  caused  constant  failures,  and  the  artists 
in  succession  at^andoned  it. 

An  attempt  was  made,  in  1800,  by  Senefelder  alone,  to  estab- 
lish presses  in  Vienna ;  and  alter  great  difficulty,  a  patent  was 
obtained  ;  but  bad  management,  and  some  unfortunate  circum- 
stances, prevented  its  succeeding,  and  he  returned  to  Munich 
in  180G,  leaving  the  establishment  which  he  had  formed  in  other 
hands. 

In  1806,  Mr.  Mitterer,  professor  of  drawing  in  the  public 
school  at  Munich,  practised  lithography  to  obtain  copies  for 
his  pupils.  He  is  said  to  have  invented  the  chalk  composition 
in  its  present  form,  or  at  least  to  have  improved  it  greatly.  The 
practice  of  the  art  now  began  rapidly  to  extend  and  improve, 
more  particularly  at  Munich,  where  several  establishments 
were  formed  for  the  purpose  of  applying  it  to  the  fine  arts,  as 
well  as  for  printing  writings  and  official  forms  for  the  different 
departments  of  the  government.  In  1809,  Senefelder  was  ap- 
pointed inspector  of  the  royal  lithographic  establishment  at 
Munich,  from  printing  from  stone  a  complete  map  and  survey 
of  Bavaria  ;  since  which  period  he  has  devoted  his  time  to  expe- 
riments, and  to  writing  the  history  of  his  invention.  In  England 
it  can  hardly  be  said  to  have  been  entirely  given  up  from  the 
time  of  its  first  introduction  in  1800,  yet  it  was  little  practised 
or  thought  of  after  1806,  until  it  was  revived  in  1817.  Since 
this,  it  has  been  more  generally  attended  to,  and  some  of  the 
establishments  having  now  become  well  acquainted  with  the 
process  of  printing,  specimens  have  been  produced  in  England 
equal  to  those  of  any  other  country.  In  France  but  little  was 
done  in  lithography  till  1815,  when  it  was  established  in  Paris, 
by  Lasteyrie;  and,  being  taken  up  by  good  artists,  it  soon  at- 
tained great  excellence.  About  the  same  time  it  extended  to 
Russia  and  other  parts  of  Europe. 

The  Stones,  and  the  manner  in  which  they  arc  prepared  to  receive 
the  Drawintjs. — The  stone  most  used  in  England  is  found  at 
Corstan,  near  Bath.  It  Is  one  of  the  white  lias  beds,  but  not 
so  fine  in  grain,  nor  so  close  in  texture,  as  the  German  stone, 
and,  therefore,  far  inferior.  But  it  is  good  for  transfers,  and 
does  tolerably  well  for  ink  drawings  or  writings.  Another 
stone  is  also  used,  found  near  Stony  Stratford;  but  it  is  of  a 
brownish  giay  tint,  an<l  too  dark  in  colour  to  shew  the  effect  of 
the  drawing  with  sufficient  clearness.  All  calcareous  stones 
can  be  used  in  lithography,  because  they  will  all  imbibe  grease 
and  moisture,  but  those  are  best  adapted  to  it  which  are  very 
compact,  of  a  fine  equal  grain,  and  free  from  veins,  or  iinlied- 
dcd  fossils  or  crystals.     The   stones  first  used  were  obtained 


from  the  quarries  of  Solenhofen,  near  Pappenheim.in  Bavaria, 
and  none  have  ever  been  obtained  to  equal  them.  In  France, 
stones  have  been  found  near  Chateauroux,  of  a  similar  colour 
to  these,  and  even  harder,  and  of  a  finer  grain  ;  but  full  of  large 
spots  of  a  softer  nature. 

In  order  to  sustain  the  pressure  used  in  taking  impressions, 
a  stone  12  inches  square,  must  be  IJ  inch  thick  ;  and  the  thick- 
ness must  increase  with  the  size  of  the  stone.  The  stones  are 
first  sawn  to  a  proper  size,  and  are  then  ground  smooth  and 
level  by  rubbing  two  of  them,  face  to  face,  with  water  and  sand. 
They  must  be  very  carefully  examined  with  a  straightedge,  to 
ascertain  that  they  are  perfectly  level  in  all  directions.  This 
applies  only  to  the  side  which  is  afterwards  to  receive  the 
drawing,  as  the  natural  division  of  the  stone  is  sufficiently  true 
for  the  back. 

When  the  stones  have  been  thus  ground  perfectly  level,  they 
are  well  washed,  to  free  them  from  any  of  the  coarser  grains  of 
sand  which  may  have  been  used  in  smoothing  them  ;  and  they 
are  then  placed  on  a  board  over  a  trough,  and  again  they  are 
rubbed  face  to  face  with  sand  and  water,  though  the  sand  now 
used  must  be  of  a  much  finer  texture  than  the  sand  previously 
used.  The  greatest  care  must  be  taken  to  have  the  sand  suffi- 
ciently fine;  and  for  this  purpose  it  mu.st  be  sifted  through  a 
small  close  sieve,  as  a  single  grain  of  sand,  of  a  coarser  texture 
than  the  rest,  will  scratch  the  stone,  and  these  scratches  will 
afterwards  appear  in  the  impressions  taken  from  the  stone. 
When  the  stones  have  been  rendered  sufficiently  fine,  and  their 
grain  sufficiently  smooth,  they  must  then  be  carefully  washed 
and  then  wiped  dry  with  a  clean  soft  clulh.  This  is  the  plan 
adopted  to  prepare  the  stones  for  chalk  drawings;  but  to 
prepare  them  for  ink  drawings  or  writings,  the  following  me- 
thod is  the  best ;  After  the  process  just  described  has  been  gone 
through,  the  stones  are  well  washed,  to  get  rid  of  the  sand,  and 
they  are  then  rubbed  two  together,  lace  to  face,  with  powdered 
pumice-stone  and  water.  Afterthey  are  made  perfectly  smooth, 
they  are  again  washed  and  wiped  dry,  and  are  then  separately 
polished  with  a  large  piece  of  pumice-stone. 

In  order  to  clean  the  Stones  after  they  have  been  fully  used. — 
Sand  Is  strewed  overthc  surface,  and  it  issprinkled  with  water, 
and  rubbed  with  another  stone,  until  the  writing  or  drawing 
upon  it  has  completely  disappeared.  It  must  then  be  washed 
with  aquafortis  diluted  in  twenty  times  its  bulk  of  water  ;  and  the 
stone  is  then  prepared  for  a  new  drawing  or  writing  by  being 
rubbed  with  fine  sand  or  pumice  stone  as  before.  The  longer 
drawings  remain  on  stones,  the  deeper  the  ink  or  the  chalk  pe- 
netrates into  their  substance,  and  consequently  the  more  of  the 
stone  must  be  ground  away  to  remove  them;  this  is  also  more 
necessary  with  ink  drawings  than  with  chalk  ones,  because  ink 
penetrates  much  deeper  into  the  stone  than  chalk. 

The  stones  being  thus  prepared,  it  is  necessary  now  to  enter 
upon  the  substances  which  are  used  fordra«iiig  or  writing  upon 
them.  These  are  Lithoyraphic  Ink,  or  Chalk.  A  great  many 
difl'eient  receipts  have  been  given  formaking  Lithographic  ink, 
and  out  of  these  we  shall  give  the  best.  Two  kinds  of  ink  are 
necessary^that  for  writing  on  the  stones,  and  that  for  making 
transfers.  The  best  composition  which  we  have  seen  for  ink 
for  writing  is  the  following  ; 

Composition  of  Lilhoyraphic  Ink  for  Drawiny  on  the  Stone. 
— Two  ounces  of  the  tallow  of  candles  ;  two  ounces  virgin 
wax  ;  two  ounces  shell  lac  ;  two  ounces  common  sonp ;  and  of 
lamp  black  nearly  about  a  twentieth  part  of  the  whole.  These 
materials  must  be  prepared  in  an  iron  saucepan  having  a  cover; 
the  wax  and  tallow  are  first  put  in,  and  are  heated  till  they 
take  fire  ;  while  they  are  burning,  the  soap  is  thrown  in,  in 
separate  pieces  one  at  a  time,  care  being  taken  that  one  be 
melted  before  another  is  thrown  in.  When  the  whole  soap  has 
been  added,  the  composition  must  be  allowed  to  burn  until  it 
has  lost  about  a  third  of  its  quantity.  After  this,  the  shell  lac 
is  added  ;  and,  as  soon  as  it  is  melted,  the  flame  must  be  extin- 
guished. After  being  allowed  to  cool,  it  should  now  dissolve, 
(though  it  will  do  so  but  slowly,)  by  rubbing  it  in  warm  water. 
The  lamp  black,  which  nmst  be  of  the  finest  quality,  is  now  to 
be  mixed  with  it,  which  is  done  while  it  is  melted  over  a  slow 
fire,  adding  small  portions  of  the  black  at  a  time,  and  stirring 
them  well  together.  When  the  ink  is  made,  and  cold,  its  frac. 
ture  should  have  the  appearance  of  Indian  ink,  though  in  its 
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sulistancc  il  is  softer.  Aflor  bciiij:  cotnph^lclv  iiultcil  and  mixed 
Willi  llif  hlack,  it  sliould  lie  run  on  a  marble  slab,  and  a  lieavy 
weiglit  placed  above  it,  in  order  to  press  it. 

After  very  carcfni  management,  tlie  ink  will  be  sometimes 
found  defective  ;  this,  however,  must  proceed  from  sometliinj: 
beinfV  wrong  willi  the  iriirredients,  or  the  manner  of  tlieir  pre- 
paration ;  but,  as  it  is  impossible  to  prevent  imperfections,  it 
will  be  as  well  to  mention  a  few  of  those  wliich  most  <;onimonl_v 
occur,  with  tlie  remedies  to  be  used  to  remove  them. 

Difeits  of  the  Ink.  and  Remedies  to  be  used.^isi.  The  ink  will 
at  times  be  found  insoluble.  The  proper  remedy,  in  this  case, 
is  to  add  more  soap,  in  the  same  manner  it  was  (irst  added. 
Although  the  ingredients  arc  to  be  melted  over  a  lire,  in  order 
to  have  the  additional  soap  mixed  with  them,  they  must  not  be 
allowed  to  take  lire,  as  was  the  case  when  the  soap  was  lirsl 
added.  2d.  It  is  sometimes  too  soft,  and  attaches  itself  to  the 
fiDgers.  When  this  happens,  it  must  again  be  put  into  the 
saucepan,  and  burned  till  it  gets  to  a  proper  consistence. 

3d.  We  lind  a  defect  of  almost  all  inks  to  be,  that,  some 
time  after  dissolving  them  in  water,  they  become  thick  and 
slimy,  and  require  a  continual  addition  of  water  before  we  are 
enabled  to  draw  with  it.  This  is  solely  owing  to  its  not  being 
sufficiently  burnt;  and  of  course  the  only  remedy  is,  as  in  the 
former  case,  to  burn  it  more.  -Ith.  If  the  ink  is  not  compact, 
but  full  of  bubbles,  it  has  been  cast  too  hot  on  the  marble  slab. 
It  must  therefore  be  re-melted,  cast  again  when  it  is  less  hot, 
and  a  heavier  weight  must  be  placed  upon  it.  5th.  On  other 
occasions  the  ink  will  be  found  to  liave  no  tenacity,  and  seem 
to  be  composed  of  scorias.  When  this  is  the  case,  it  has  been 
either  too  much  burnt,  or  contains  too  much  black  ;  in  cither 
case,  add  equal  portions  of  wax  and  soap,  and  melt  it  again 
over  a  slow  lire. 

The  only  other  ink  we  have  mentioned,  as  being  necessary  in 
lithographic  drawing  or  printing,  is 

Inkfor  mttldnri  Transfers.- — This  ink  is  composed  of  the  very 
same  materials  as  the  ink  for  writing  or  drawing;  but  they 
must  be  less  burned.  It  will  thus  be  softer,  and  it  must  also 
be  afterwards  melted  and  mixed  with  a  little  more  wax  and 
thick  varnish,  such  as  those  we  shall  mention  when  we  come 
to  speak  of  the  printing  ink. 

Lithographic  Chalk. — Besides  the  inks,  we  have  already  men- 
tioned that  chalks  are  used  for  drawing.  Good  lithographic 
chalk  ought  to  have  all  the  qualities  of  a  good  drawing  crayon. 
It  should  be  even  in  texture,  and  should  carry  a  good  point. 
The  best  proportions  forils  composition  are  the  following  :  an 
ounce  and  a  half  of  common  soap;  tallow  two  ounces  ;  virgin 
wax  two  and  a  half  ounces;  shell  lac  one  ounce.  The  rest  of 
tlie  process  is  the  same  as  in  making  the  ink.  Less  black 
.should  be  mixed  with  the  chalk  than  with  the  ink,  its  only  use 
being  to  colour  the  drawing,  that  the  artist  may  see  the  lines 
he  traces.  When  the  whole  is  well  mixed,  it  should  be  poured 
into  a  mould,  and  very  strongly  pressed,  to  prevent  any  bubbles 
which  would  make  the  texture  irregular.  Now  that  we  have 
described  the  preparation  of  the  stone,  and  of  the  inks  and 
chalk  necessary  for  drawing,  we  must  next  proceed  to  notice 
the 

Mode  of  Drawing. — Previous  to  drawing  or  writing,  the  stone 
must  be  well  wiped  with  a  clean  dry  cloth.  The  ink  is  rubbed 
with  warm  water  like  Indian  ink,  and  must  be  used  on  the 
polished  stone,  while  the  chalk,  which  would  not  hold  upon  it, 
must  be  used  on  the  ground  stone.  A  gradation  of  tints,  in 
drawing  with  the  ink,  can  easily  be  obtained  by  merely  varying 
the  thickness  of  the  line,  and  the  distance  at  which  they  are 
placed  apart;  for  the  line  traced  by  the  ink  being  sound  and 
unbroken  throughout,  receives  the  printing  all  over.  It  is  thus 
plain  that  no  advantage  can  be  obtained  by  diluting  the  ink 
for  the  purpose  of  varying  the  tints  of  the  lines  ;  and  the  great 
object  of  the  artist  ought  therefore  to  be,  to  have  his  ink  of  the 
proper  consistency,  which  will  stand  best  throughout  the  pro- 
cess of  printing.  A  consistency  a  little  stronger  than  common 
writing  ink  will  be  sufficient  for  this  purpose. 

When  the  chalk  is  to  be  used,  the  ground  stone  must  be 
cleaned  of  all  dust,  and  it  is  then  drawn  upon  with  the  chalk 
in  the  same  manner  as  crayons  are  used  on  paper.  It  is  pro- 
per that  the  strength  of  the  tint  which  is  wished  should  lie  given 
Ht  once,  4S  the  surface  of  the  stone  is  altered  by  receiving  the 


cOialk,  and  il  will  not  receive  new  lines  e<|ually  well  ;  and  the 
strength  of  the  lint  will  be  regulated  by  the  pressure  of  the 
hand.  Nolliingbut  practice  ever  gives  the  necessary  command 
of  the  material,  wliieli  undoubtedly  docs  not  work  <piile  like  the 
common  crayon,  there  l>t:ing  great  difficulty  in  keeping  a  good 
point.  There  is  likewise  considerable  trouble  in  obtaining  tlie 
liner  tints  sound  in  the  impression;  and  in  order  to  obtain  the 
lighter  tints  properly,  it  will  be  necessary  to  put  the  chalk  in  a 
rest,  as  the  metal  port  crayon  is  too  heavy  to  draw  them,  even 
although  there  is  no  pressur(^  of  the  hand  used.  Several  pieces 
of  ehaik  should  be  prepared,  to  use  in  succession,  as  the  warmth 
of  the  hand  softens  it.  It  is  useful  to  cut  the  chalk  to  the  form 
of  a  wedge  rather  than  a  point,  as  it  is  less  likely  to  bend  in 
that  form.  Small  portions  sometimes  break  olf  during  the 
drawing;  these  must  be  carefully  reniovcil  with  a  brush. 

We  now  proceed  to  describe  the  press  ;ind  rollers  used,  with 
the  maner  of  printing.  That  given  in  the  engrav  ings  is  certainly 
the  best  we  have  ever  seen,  although  there  are  diflerent  forms 
in  use. 

Fig.  I,  is  a  side  elevation  of  the  press,  with  the  scraper 
partly  down.  Fig.  2,  a  cross  section  through  the  middle.  Fig.  3, 
a  horizontal  plan  of  the  upper  part.  Fig.  4,  detail  of  the  man- 
ner in  which  the  scraper  is  held  down  during  the  impression. 


Fig.  6,  end  elevation  of  the  press.  Fig.  6,  to  explain  the  man- 
ner in  which  the  centre  of  motion  of  the  scraper  is  raised  and 
lowered. 
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The  press  consists  of  a  strong  frame,  having  on  the  upper 
part  a  plalten  or  bed,  a.  to  receive  the  stone,  and  which  is 
moved  along  grooves  in  the  upper  part  of  tlie  frame  by  means 
of  a  star-wlieel  i,  to  the  axis  of  which  is  fixed  a  cylinder  c.  On 
this  cylinder  the  straps  d,  d,  are  gathered,  which  work  over  the 
pulleys  e,  fixed  to  the  bed.  When  the  stone  is  placed  on  the 
bed,  and  ready  for  the  impression,  the  frisket,  or  cover,/,  of 
the  bed,  is  brought  down  from  the  position  marked  by  the 
dotted  outline  in  fig.  I,  and  shut  over  the  stone,  as  shewn  in 
the  same  figure.  This  cover  consists  of  a  strong  piece  of  calf's 
skin,  stretched  by  screws  with  nuts  and  hooks,  which  catch 
liold  of  an  iron  rod  sewed  along  one  end  of  the  skin.  The 
other  end  of  it  is  fixed  to  the  opposite  end  of  the  frame.  (See 
fig.  3.)  The  cover  is  fixed  to  the  bed  by  hinges,  g,  which  can 
be  screwed  at  different  heights,  according  to  the  thickness  of 
the  stones.  When  the  cover  is  opened,  it  rests  against  the 
frame  h,  which  can  be  adjusted  to  difl'erent  heights.  (See 
figs.  1  and  5.) 

The  cross  piece  r,  having  the  scraper  h  fixed  in  it,  is  now 
brought  down,  and  the  catches  I  lock  into  the  upper  part  of  the 
piece  n,  sliding  between  the  grooved  upright  m.  Tliis  is 
shewn  more  in  detail  in  fig.  4 ;  the  upper  part  where  the 
catches  lock,  is  of  iron,  and  has  a  joint  and  handle  to  pull  it 
out  when  the  scraper  is  to  be  unlocked.  A  spring  o,  keeps  it 
generally  in  an  upright  position  to  be  ready  to  liold  the  catches 
/,  /.  When  the  scraper  is  locked  down,  the  printer  sets  his 
foot  on  the  treadle  p,  of  the  lever,  which  presses  the  scraper 
with  great  power  on  the  stone.  The  pressure  is  by  a  double 
lever,  having  a  connecting  rod  q,  which  can  be  adjusted  so  as 
to  bring  the  upper  arm  r  nearer  to  the  treadle,  when  an 
increase  of  pressure  is  required,  or  a  thinner  stone  is  placid  on 
the  bed,  which  makes  it  necessary  to  bring  the  scraper  lower 
down.  The  arm  r  passes  through  an  iron  frame  on  the  sliding 
piece  n,  and  thus  brings  it  down  when  the  treadle  is  depressed. 
The  hook  s  holds  down  the  treadle  during  the  impression. 

The  star  wheel  b  is  now  turned  round,  and  by  this  motion 
the  bed  is  drawn  under  the  scraper,  and  the  impression  is  taken. 
The  bed  passes  over  a  roller  t,  which  is  placed  with  its  centre 
directly  under  the  scraper.  (See  fig.  2.)  As  the  stones  are 
not  always  of  the  same  thickness,  the  scraper  must  be  brought 
to  diH'erent  heights.  Fig.  C,  shews  an  adjusting  screw  for  the 
purpose  of  regulating  the  end  farthest  from  the  catches,  there 
being  a  sliding  piece  between  the  grooved  uprights  u,  in  which 
the  centre  is  fixed,  on  which  the  cross  piece  i  turns.  The 
iron  V,  fig.  2,  stops  the  cross  piece  and  scraper  from  falling 
back.  When  the  bed  has  been  drawn  out,  the  printer  releases 
the  treadle,  which  is  raised  up  by  the  balance  weight  w,  and  the 
scraper  being  unlocked  and  thrown  back,  the  bed  is  drawn  to 
its  first  position  by  the  weight  .r. 

As  the  surface  of  the  stone  is  not  always  quite  parallel  to  the 
bed,  a  simple  contrivance  has  been  adopted,  to  allow  a  self- 
adjustment  of  the  scraper,  which  is  allowed  to  turn  on  the 
centre,  and  pressed  down  by  a  spring  acting  on  each  end,  but 
yielding  if  necessary  at  either.  It  is  shewn  by  the  dotted  lines 
in  fig.  2.  The  screw  y  presses  the  scraper  lower,  or  raises  it, 
if  required.     The  scrapers  are  made  of  beech  wood. 

The  Roller. — The  roller  for  inking  the  drawing  is  of  the  form 
represented  in  fig-  7.  The  length  may  vary,  but  it  ought  to  be 
full  fourinchcs  in  diameter.    It  is  covered 

with  fianncl,  rolled  tightly  three  or  four    r      in>A         A(        D 
times  round,  and  nailed  at  the  ends.     It  Fiff.7. 

is  then  covered  with  a  stretched  calf-       r 

skin,  fitting  quite  tight.     The  seam  must  M 

be  made  neatly  with    the   boot-maker's       \ 

closing  stitch.  The  ends  of  the  leather 
are  gathered  with  a  string,  and  tied  round  the  projecting  ends 
of  the  roller.  Loose  handles,  A,  A,  made  of  thick  leather,  are 
put  on  these  ends  when  it  is  used.  The  leather  must  be  put  on 
the  roller  with  the  rough  side  outwards. 

Printing  Ink — The  printing  ink  is  composed,  as  other  print- 
ing inks  are,  of  oil,  varnish,  and  very  fine  lamp-black,  well 
mixed  together.  To  prepare  the  varnish,  a  saucepan  is  about 
half  filled  with  pure  linseed  oil,  and  healed  over  a  fire  till  it 
ignites  from  the  flame  of  a  piece  of  burning  paper.  It  should 
then  be  allowed  to  burn  till  it  is  reduced  to  the  degree 
required ;  and  if,  during  the  operation,  there  appears  danger 
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of  its  boiling  over,  it  must  be  immediately  taken  off  the  fire,  and 
the  cover,  whicli  ought  to  fit  quite  close  on  the  saucepan,  must 
be  put  on  to  extinguish  the  (lame.  This  is  to  prevent  acci- 
dents;  and  the  operator  cannot  be  sufficiently  cautioned 
against  the  danger  attending  the  burning  of  the  varnish,  which 
ought  never  to  be  performed  in  a  room  with  a  boarded  floor,  or 
indeed  in  any  pan  of  a  house.  Wet  sacks  are  (he  best  things 
to  put  out  the  flame  in  case  of  accident. 

Several  inks  must  be  prepared,  differing  in  the  degree  of 
viscidity,  or  thickness  of  the  varnish  from  which  they  are  made, 
and  the  quantity  of  black  mixed  with  them.  The  longer  the  oil 
is  burned,  the  thicker  the  varnish  becomes.  The  thinnest 
varnish  is  burned  till  it  has  lost  nearly  one-i'ourth  of  its  volume; 
the  next,  till  it  is  reduced  one-third;  the  thickest,  till  it  is 
reduced  one-half. 

These  directions  are  to  be  considered  as  very  general  ones; 
and  the  state  of  the  varnish  is  best  judged  of  during  the  burn- 
ing, by  taking  out  some  with  a  spoon,  and  letting  a  drop  fall  on 
a  cold  earthenware  plate,  and  trying  its  degree  of  viscidity  with 
the  finger.  The  thinnest  sort  should  be  like  common  honey,  the 
other  should  draw  out  in  strings,  which  will  be  longer  as  the 
varnish  is  thicker.  The  thickest  will  draw  out  in  strings  two 
or  three  feet  long.  It  is  quite  essential  to  have  the  oil  pure, 
and  the  saucepan  perfectly  clean,  and  to  keep  the  varnish  in 
clean  close  jars  in  a  cool  place-  It  is  bestnot  to  make  the  var- 
nisli  long  before  it  is  wanted  ;  for  if  any  decomposition  takes 
place  in  it,  the  drawing  will  be  spoiled  by  the  printing  ink. 

The  black  is  mixed  with  the  varnish  on  a  grinding  stone  with 
a  muller,  in  small  successive  quantities,  care  being  taken  that 
the  first  portion  of  black  is  equally  mixed  with  the  varnish 
before  a  second  is  added.  In  the  thickest  inks  this  requires 
considerable  labour.  By  mixing  the  varnishes  together,  any 
degree  of  stiffness  of  the  ink  may  be  obtained;  and  by  putting 
more  or  less  black,  its  tl)ickness  is  regulated. 

The  printer  must  always  have  by  him  several  small  pots,  each 
containing  a  different  printing  ink, to  be  used  as  occasion  requires. 
A  small  quantity,  not  more  than  the  size  of  a  hazel  nut,  should 
be  used  at  a  time,  for  it  is  desirable  to  charge  the  roller  with 
as  small  a  quantity  as  possible-  It  Tiiust  be  worked  well  on 
the  colour  table  with  the  roller  in  all  directions,  that  it  may  be 
equally  distributed  all  over  the  roller.  Ink  drawings  are  gene- 
rally printed  with  a  sliffer  ink  than  chalk  drawings. 

Preparatimi  of  the  Stone  for  Printing. — The  drawing  being 
finished  on  the  stone  as  before  described,  is  sent  to  the  litho- 
graphic printer,  on  whose  knowledge  of  his  art  the  success  of 
the  impressions  entirely  depends.  The  first  process  is  to  etch 
the  drawing,  as  it  is  called.  This  is  done  by  placing  the  stone 
obliquely  on  one  edje  over  a  trough,  and  pouring  over  it  very 
dilute  nitric  acid.  It  is  poured  on  the  upper  part  of  the  stone, 
and  runs  down  all  over  the  surface.  The  stone  is  then  turned, 
and  placed  on  the  opposile  edge,  and  the  etching  water,  being 
collected  from  the  trough,  is  again  poured  over  it  in  the  same 
manner.  The  degree  of  strength,  which  is  little  more  than  one 
per  cent,  of  acid,  should  be  such  as  to  produce  a  very  slight 
effervescence  ;  after  the  etching  water  has  lain  on  the  stone  for 
a  second  or  two,  its  strenglh  must  viry  according  to  the  heat  of 
the  atmosphere,  and  the  degree  of  fineness  of  the  drawing.  It 
is  desirable  to  pass  the  etcliing  waler  two  or  three  times  over 
the  darkest  parts  of  the  drawing,  as  they  require  more  etching 
than  the  lighter  tints-  Some  stones  also,  and  different  chalks, 
require  different  degrees  of  strength  of  the  acid,  and  experience 
alone  can  guide  the  lithographer  in  his  practice  on  this  point. 
Chalk  drawings  require  weaker  acid  than  the  ink. 

The  stone  is  now  carefully  washed,  by  pouring  clean  rain 
waler  over  it,  and  afterwards  with  gum  water:  and,  when  not 
too  wet,  the  roller,  charged  with  printing  ink,  is  rolled  over  it 
in  both  directions — sideways,  and  from  top  to  bottom — till  the 
drawing  takes  the  ink.  It  is  then  well  covered  over  with  a  so- 
lution of  gum-arabic  in  water,  of  about  the  consistency  of  oil. 
This  is  allowed  to  dry,  and  preserves  the  drawing  from  any 
alteration,  as  the  lines  cannot  spread,  in  consequence  of  the 
pores  of  the  stone  being  filled  with  the  gum.  After  the  etching 
it  is  desirable  to  leave  the  stone  for  a  day,  and  best  not  to 
leave  it  more  than  a  week  before  it  is  printed  from.  In  some 
establishments  a  few  proofs  are  taken  immediately  after  the 
drawing  is  etched,  but  it  is  better  not  to  do  so. 
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The  operation  of  ttie  etcliinR  requires  preat  nicety,  and  must 
be  done  quickly.  If  the  drawinp  is  etched  too  str<in};ly,  the  line 
tints  disapix'ar  ;  if  too  weak,  the  priiitins  ink  mixes  with  the 
darker  parts,  and  the  drawinff  runs  into  hlots.  A  soft  stone 
requires  weaker  acid  than  a  hard  one,  if  they  arc  equally  pure 
in  quality.  The  didercnees  in  the  composition  of  the  stone  also 
require  differences  in  the  strenp;th  of  the  elchinp  water,  so  that 
no  strict  rules  can  he  jjivcn.  The  ell'ect  of  the  etching  is,  first, 
to  take  away  the  alkali  mixed  w  itli  the  drawins;  chalk  or  ink, 
which  would  make  the  drawing  lialile  to  he  alfected  by  the  wa- 
ter ;  and,  secondly,  to  make  the  stone  refuse  more  decidedly  to 
take  any  grease.  The  gum  assists  in  this  latter  purpose,  and  is 
quite  essential  to  the  perfect  preparation  of  the  surface  of  the 
stone. 

Printiiiff When  the  intention  is  to  print  from  the  stone,  it 

is  placed  upon  the  plalten  or  bed  of  the  press,  and  a  proper 
sized  scraper  for  the  printing  is  adjusted  to  the  surface  of  the 
stone.  Rain  water  is  then  sprinkled  over  the  gum  on  the  stone, 
which  being  dissolved  gradually,  and  a  wet  sponge  passed 
lightly  over  it  all,  the  printer  works  the  ink  which  is  on  the  co- 
lour table  placed  beside  him,  with  the  roller,  in  all  directions, 
until  it  is  equally  and  thinly  spread  all  over  the  roller.  The 
roller  is  then  passed  over  the  whole  stone,  care  being  taken 
that  the  whole  drawing  receives  a  due  portion  of  the  ink,  and 
this  must  be  done  by  giving  the  roller  an  e(|ual  motion  and 
pressure,  which  will  of  course  require  to  be  increased,  if  it  is 
perceived  that  the  drawing  docs  not  receive  the  ink  readily. 
When  the  drawing  is  tirst  ustd,  it  will  not  receive  the  ink  so 
readily  as  it  will  afterwards  do;  and  it  is  frequently  necessary 
to  wet  the  stone,  and  roll  it  several  times,  before  it  will  take  the 
ink  easily.  When  the  drawing  once  takes  the  ink  readily,  care 
must  be  taken  not  to  wet  the  stone  too  much.  Indeed,  the  less 
dampness  now  the  better,  provided  there  is  sufficient  to  prevent 
the  stone  from  taking  the  ink  w  here  therr;  is  no  dianiug.  Aftor 
tlie  drawiog  is  thus  rolled  in,  the  sheet  of  paper  is  placed  on  the 
stone,  and  the  impression  taken  in  the  manner  described  in 
the  account  of  the  Press.  When,  after  the  impression,  the 
paper  is  taken  up,  the  stone  appears  dry,  the  moisture  having 
been  imbibed  by  the  paper ;  it  must,  therefore,  he  wetted 
with  a  sponge,  and  again  rolled  in  with  ink,  the  roller  having 
been  well  worked  on  the  colour-table  before  being  applied. 

During  the  printing,  some  gum  must  always  remain  on  the 
stone,  although  it  will  not  be  visible,  otherwise  the  ink  will  be 
received  on  the  stone  as  well  as  on  the  drawing,  and  the  draw- 
ing spoiled.  So  that  if  by  too  much  wetting,  or  by  rubbing 
too  hard  «ith  the  sponge,  the  gum  is  entirely  removed,  some 
fresh  gum  water  must  be  laid  on.  If  the  stone  has  in  the  first 
instance  been  laid  by  with  too  small  a  quantity  of  gum,  and 
the  ink  stains  the  stone  on  being  first  applied  to  it,  gum-water 
must  be  used  to  damp  the  stone,  instead  of  pure  water.  Some- 
times, however,  this  may  arise  from  the  printing  ink  being  too 
thin,  as  will  afterwards  appear.  If  some  spots  on  the  stone 
take  the  printing  ink,  notwithstanding  the  above  precautions, 
some  strong  acid  must  be  applied  to  them  with  a  brush,  and, 
after  this  is  washed  off,  a  little  gum-water  is  dropped  on  the 
place.  A  steel  point  is  here  frequently  necessary  to  take  off 
the  spots  ofink. 

The  edges  of  the  stone  are  very  apt  to  soil,  and  generally 
require  to  be  washed  with  an  old  sponge  or  rag  after  the  roll- 
ing in.  They  must  also  frequently  have  an  application  of 
acid  and  gum,  and  sometimes  must  be  rubbed  with  pumice 
stone.  If  an  ink  is  too  thin,  and  formed  of  a  varnish  not  suffi- 
ciently burned,  it  will  soil  the  stone,  notwithstanding  the  pro- 
per precautions  are  taken  of  wetting  the  stone,  and  preparing 
it  properly  with  acid  and  gum;  and  if  on  the  other  hand  the 
ink  is  too  thick,  it  will  tear  the  lighter  tints  of  the  chalk  from 
the  stone,  and  thus  destroy  the  drawing.  The  consideration  of 
these  circumstances  leads  at  once  to  the 

Principles  of  the  Printiriff. — These  accidents  arise  at  the  ex- 
treme points  of  the  scale  at  which  the  printing  inks  can  be  used, 
for  it  is  evident  that  the  only  inks  which  can  be  employed  are 
those  which  are  between  these  points  ;  that  is,  thicker  than 
that  which  soils  the  stone,  and  at  the  same  time  thinner  than 
that  which  takes  up  the  drawing.  Lithographers  are  some- 
times unable  to  print  in  very  hot  weather,  the  reason  of  which 
•nay  be  deduced  from  the  above.  Any  increase  of  temperature 
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will  diminish  the  consistency  of  the  printing  ink  ;  the  stone  will 
therefore  soil  with  an  ink  which  could  be  safely  used  at  a  lower 
temperature  ;  hence  a  stiller  ink  must  be  used.  Now,  if  llie 
temperature  should  increase  so  much  that  the  stone  will  soil 
with  any  ink  at  all  less  thick  than  that  which  will  take  up  the 
drawing,  it  is  evident  that  the  printing  must  cease  till  a  cooler 
temperature  can  be  oblaiiii-d  ;  for  as  thedrawingchalk  is  allect- 
cd  equally  with  the  printing  ink,  the  same  ink  will  tear  up  the 
drawing  at  the  different  degrees  of  temperature.  This,  though 
it  sometimes  occurs,  is  a  rare  case;  but  it  shews  that  it  is 
desirable  to  draw  with  a  chalk  or  ink  of  less  fatness  in  summer 
than  in  winter;  and  also,  that  if  the  piiuting  room  is  in  winter 
artificially  heated,  pains  should  be  taken  to  regulate  the  heat 
as  equally  as  possible. 

Other  Difficullie.i  in.  Printing,  not  referable  to  the  above  general 
principle. — If  the  pressure  of  the  scraper  is  loo  weak,  the  ink 
will  not  be  given  off' to  the  paper  in  the  impression,  although 
the  drawing  has  been  properly  charged  with  it.  Defects  will 
also  appear  from  the  scraper  being  notched,  or  not  correctly 
adjusted,  or  from  any  unevenness  in  the  leather  or  paper. 

After  printing  a  considerable  nuuiberof  impressions,  it  some- 
times happens  that  the  drawing  takes  the  ink  in  dark  spots 
in  different  parts.  This  arises  from  the  printing  ink  becoming 
too  strongly  united  with  the  chalk  or  ink  of  the  drawing,  and,  if 
the  printing  is  continued,  the  drawing  will  be  spoiled.  The 
reason  of  this  is  easily  ascertained.  The  printing  ink  readily 
unites  with  the  drawing,  and,  being  of  a  thinner  consistency,  it 
will,  by  repeated  applications,  accumulate  on  the  lines  of  the 
drawing,  soften  them,  and  make  them  spread.  In  this  case  It  is 
necessary  to  stop  the  printing,  and  let  the  stone  rest  for  a  day 
or  two,  for  the  drawing  to  recover  its  proper  degree  of  hard- 
ness. If  the  drawing  should  run  smutty  from  any  of  the  causes 
before  enumerated,  the  following 

mixture  for  Cleaning  the  Drawing  while  Printing  must  be  used. 
Take  equal  parts  of  water,  spirits  of  turpentine,  and  oil  of 
olives,  and  shake  them  well  together  in  a  glass  vial,  until  the 
mixture  froths;  wet  the  stone,  and  throw  this  froth  upon  it,  and 
rub  it  gently  with  a  soft  sponge.  The  printing  ink  'A'ill  be  dis- 
solved, and  the  whole  drawing  also  will  disappear,  though,  on  a 
close  examination,  it  can  be  distinguished  in  faint  white  lines. 
On  rolling  it  again  with  printing  ink,  the  drawing  will  gradually 
reappear  as  clear  as  at  first. 

Bleached  Paper  vnfilfor  Lithographic  Printing, — Accidents 
sometimes  occur  in  the  printing  from  the  qualities  of  the  paper. 
If  the  paper  have  been  made  from  rags  which  have  been  bleach- 
ed with  oxymurialie  acid,  the  drawing  will  be  incurably  spoiled 
after  thirty  impressions.  Chinese  paper  has  sometimes  a  strong 
taste  of  alum;  this  is  so  fatal  as  sometimes  to  spoil  the  drawing 
after  the  first  impression.  When  the  stone  is  to  be  la'd  by 
after  printing,  in  order  that  it  may  be  used  again  at  a  future 
period,  the  drawing  must  be  rolled  in  with  a 

Preserving  Ink, — as  the  printing  inks  would,  when  dry,  be- 
come so  hard,  that  the  drawing  would  not  take  fresh  printing  ink 
freely.  The  following  is  the  composition  of  the  preserving  ink. 
Two  parts  of  thick  varnish  of  linseed  oil,  four  parts  of  tallow; 
one  part  of  Venetian  turpentine,  and  one  part  of  wax.  These 
must  be  melted  together,  then  four  parts  of  lamp  black,  very 
carefully  and  gradually  mixed  with  it,  and  it  must  be  preserved 
for  use  in  a  close  tin  box.  Very  good  effects  are  produced  in 
lithographic  prints,  by 

Printing  from  two  or  more  Sto7ies — with  different  coloured 
inks.  This  is  managed  by  preparing  a  composition  of  two  parts 
of  wax,  one  of  soap,  and  a  little  vermilion.  Melt  them  in  a 
saucepan,  and  cast  them  into  sticks.  This  must  be  rubbed  up 
with  a  little  water,  to  the  thickness  of  cream,  and  applied  to 
the  surface  of  a  polished  stone.  An  impression  is  taken  in  the 
common  way  from  a  drawing,  and  applied  to  a  stone,  prepared 
in  this  manner,  and  passed  through  the  press,  taking  care  to 
mark,  by  means  of  this  impression,  two  points  in  the  margin 
corresponding  on  each  of  the  stones.  The  artist  having  thus, 
on  the  second  stone,  an  impression  from  the  first  drawing  to 
guide  him,  scrapes  away  the  parts  which  he  wishes  to  remain 
white  in  the  finished  impression.  The  stone  must  now  be  etched 
with  acid  stronger  than  the  common  etching  water,  having 
one  part  of  acid  to  twenty  of  water.  The  whole  is  then  washed 
olf  H  ill)  turpentine.  This  planis  generally  used  to  print  a  inid- 
7  K. 
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die  tint  from  the  second  stone.  The  black  impression  being 
given  from  the  first  stone,  a  flat  transparent  brownish  tint  is 
given  from  the  second,  and  the  white  lights  are  where  the  paper 
is  left  untouched.  The  dots  are  necessary  to  regulale  the  pla- 
cing of  the  paper  on  the  corresponding  parts  of  the  two  stones. 
The  paper  for  lithographic  printing  should  not  be  so  damp  as 
for  copperplate  printing. 

LITHOMARGE,  in  Mineralogy,  is  a  species  of  the  clay 
genus,  and  divided,  by  Werner  and  others,  into  two  sub- 
species, viz.  the  friable  and  the  indurated. 

LITHONTRIPTICS,  an  epithet  for  medicines  that  are  sup- 
posed to  break  the  stone  in  the  bladder.  Though  the  ditl'erent 
stones  that  are  generated  in  the  human  bladder  require  differ- 
ent solvents  when  out  of  the  body  ;  and  though  art  has  not  yet 
afforded  a  medicine,  which,  when  injected  into  the  bladder, 
will,  without  injury  thereto,  dissolve  the  stone  therein  lodged  ; 
it  cannot  thence  be  concluded,  that  there  are  no  lithonlriptic 
medicines.  It  may  be  here  observed,  that  one  solvent  affects 
one  subject,  but  has  no  effect  on  another ;  so  a  solvent  may 
yet  be  met  with,  that  will  destroy  the  stone,  and  not  hurt  the 
human  body.  The  water  in  which  the  boiled  white  of  an  egg 
dissolves  will  liquefy  mjrrh,  but  may  be  put  into  the  human 
eye  without  causing  any  uneasiness.  Soap  ley,  taken  at  first 
in  small  doses,  in  broth  that  is  freed  from  all  its  fat,  succeeds 
in  most  cases  which  require  an  alkaline  solvent.  The  patient 
may  begin  with  twenty  drops,  and  gradually  increase  the  dose 
as  he  is  able  ;  and  by  repealing  it  three  times  a  day  for  six, 
eight,  or  twelve  months,  the  wished-for  effects  often  follow. 

LITMUS,  or  Lacmus,  in  the  Arts,  is  a  blue  pigment,  formed 
from  archil.  It  is  brought  from  Holland  at  a  cheap  rate:  but 
may  be  prepared  by  adding  quicklime  and  putrefied  urine,  or 
spirit  of  wine  distilled  from  lime,  to  the  archil,  previously 
bruised  by  grinding.  The  mixture  having  cooled,  and  the  fluid 
suffered  to  evaporate,  becomes  a  mass  of  the  consistence  of  a 
paste,  which  is  laid  on  boards  to  dry  in  square  lumps.  It  is 
only  used  in  miniature  paintings,  and  cannot  be  well  depended 
on,  because  the  least  approach  of  acid  changes  it  instantly 
from  blue  to  red.  The  best  litmus  is  very  apt  to  change 
and  fly. 

LITTER,  a  kind  of  vehicle  borne  upon  shafts;  anciently 
esteemed  the  most  easy  and  genteel  way  of  carriage.  Du 
Cange  derives  the  word  from  the  barbarous  Latin  lecteria, 
"straw  or  bedding  for  beasts."  Others  will  rather  have  it 
come  from  lectns,  "  bed,"  there  being  ordinarily  a  quilt  and  a 
pillow  to  a  litter,  in  the  same  manner  as  to  a  bed.  Pliny  calls 
the  litter  the  traveller's  chamber ;  it  was  much  in  use  among 
the  Romans,  among  wliom  it  was  borne  by  slaves  kept  for  that 
purpose  ;  as  it  still  continues  to  be  in  the  East,  where  it  is 
cMed  A  palanquin.  The  Roman /ec^icrt,  made  to  be  borne  by 
four  men,  was  called  tetraplwrutn  ;  that  borne  by  six,  hexapho- 
rum ;  and  that  borne  by  eight,  of*«/)Aori(m.  The  invention  of 
litters,  according  to  Cicero,  was  owing  to  the  kings  of  Bithy- 
nia  :  in  the  time  of  Tiberius  they  were  become  very  frequent  at 
Rome,  as  appears  from  Seneca;  and  even  slaves  themselves 
were  borne  in  them,  though  never  by  more  than  two  persons, 
whereas  men  of  quality  had  six  or  eight. 

Litter,  also  denotes  a  parcel  of  dry  straw  put  on  the  floor 
of  a  horse's  stall,  for  him  to  lie  down  and  rest  upon.  When  a 
horse  comes  tired  into  a  stable,  fresh  litter  has  the  virtue  of 
making  him  stale  immediately.  This  is  known  to  be  of  very 
great  advantage  to  a  horse  in  a  tired  state;  and  when  the 
litter  is  old  and  dirty,  it  never  has  any  such  effect  upon  him. 
If  the  owners  knew  how  refreshing  it  is  for  a  horse  to  discharge 
his  urine  on  his  return  from  lahour,  they  would  be  more  care- 
ful of  giving  them  all  means  and  occasions  of  it  than  they  are. 
This  staling  after  fatigue,  prevents  those  obstructions  in  the 
neck  of  the  bladder,  or  urinary  passages,  to  which  horses  are 
too  subject. 

LITURGY,  denotes  all  the  ceremonies  in  general  belonging 
to  divine  service.  In  a  more  restrained  signification,  liturgy 
is  used  among  the  Romanists  to  signify  the  mass;  and  among 
us,  the  common  prayer.  All  who  have  written  liturgies  agree, 
that,  in  the  primitive  days,  divine  service  was  exceedingly  sim- 
ple, only  clogged  with  a  very  few  ceremonies,  and  consisting 
of  but  a  small  number  of  prayers  ;  but,  by  degrees,  they  in- 
areased  the  number  of  external  ceremonies,  and  added  new 


prayers,  to  make  the  office  look  more  awful  and  venerable  to 
the  people.  At  length  things  were  carried  to  such  a  pitch,  that 
a  regulation  became  necessary  ;  and  it  was  found  proper  to 
put  the  service,  and  the  manner  of  performing  it,  into  writing  ; 
and  this  was  what  they  called  a  Liturgy. 

LIVERY,  in  matters  of  dress  and  equipage,  a  certain  colour 
and  form  of  dress,  by  which  noblemen  and  gentlemen  choose 
to  distinguish  their  servants.  Liveries  are  usually  taken  from 
fancy,  or  continued  in  families  by  succession.  The  ancient 
cavaliers,  at  their  tournaments,  distinguished  themselves  by 
wearing  the  liveries  of  their  mistresses  :  thus  people  of  quality 
make  their  domestics  wear  their  livery. 

LIVERYMEN  of  London,  are  a  number  of  men  chosen 
from  among  the  freemen  of  each  company.  Out  of  this  body 
the  common-council,  sheriff,  and  other  superior  officers  for  the 
government  of  the  city,  are  elected  ;  and  they  alone  have  the 
privilege  of  giving  their  votes  for  members  of  parliament,  from 
which  the  rest  of  the  citizens  are  excluded. 

LIXIVIATION,  is  the  application  of  water  to  bodies,  for  the 
purpose  of  dissolving  the  saline  part:  by  pouring  ofl'  the  liquid 
alter  lixiviation,  and  then  evaporating,  the  salt  is  obtained. 

LOAD,  or  LoDii,  in  Mining,  a  word,  used  especially  in  the 
tin  mines,  for  any  regular  vein  or  course,  whether  metallic  or 
not;  but  most  commonly,  load  means  a  metallic  vein.  When 
the  substances  forming  these  loads  are  reducible  to  metal,  the 
loads  are  by  the  English  miners  said  to  be  alive ;  otherwise 
they  are  tenued  dead  loads.  In  Cornwall  and  Devonshire,  the 
loads  chiefly  hold  their  course  from  eastward  to  westward, 
though  in  other  parts  of  England  they  frequently  run  from  north 
to  south. 

LOADING  AND  Unloading  Machine,  an  invention  of 
G.  Davis,  of  Windsor,  for  removing  ponderous  substances  to  or 
from  waggons,  &c.  with  safety  and  convenience.  In  the  figure 
given  of  this  portable  machine,  (see  the  Plate,)  A  is  the  winch 
turning  the  bar  B,  on  which  are  two  endless  screws,  or  worms, 
C  C,  that  work  in  the  toothed  wheels  D  D.  These  wheels  are 
fixed  to  the  barrels  E  E,  round  which  the  ropes  FF  coil,  wind 
up,  or  let  out  the  same  occasionally  :  the  ropes  pass  over  the 
pulleys  G  G  ;  are  brought  round  ;  and  their  ends  being  furnish- 
ed with  hooks  for  that  purpose,  are  hitched  into  staples  fixed  to 
the  front  of  the  cart,  or  other  carriage.  Within  these  ropes, 
the  load  H  is  placed  on  a  common  step-ladder  I,  that  forms  an 
inclined  plane,  up  which,  by  turning  the  winch,  the  ropes  are 
wound  upon  the  barrels  ;  and  thus  the  load  is  raised  into  the 
carriage.  K  K,  the  frame,  intended  to  shew  the  part  of  the 
cart,  or  other  carriage,  on  which  the  machine  is  to  be  occasion- 
ally placed.  The  whole  of  the  barrels  and  cogged  wheels  are 
contained  in  an  iron  box  L  ;  the  sides  of  which  are  represented 
in  the  plate  as  taken  off,  in  order  that  the  arrangement  of  the 
different  parts  maybe  better  conceived.  The  pulleys  on  the 
stage  (G  G)  may,  in  most  cases,  be  aflixed  to  the  machine  itself; 
which  is  adapted  to  every  direction,  and  will  suit  carriages  of 
every  construction.  The  model  corresponding  to  the  present 
engraving  is  made  on  tlie  scale  of  about  four  inches  to  a  foot  ; 
and  the  inventor  states,  that  it  will  raise  upwards  of  five  cwt. 
He  is  therefore  confident  that  this  machine,  when  constructed 
of  its  intended  size,  will  be  capable  of  loading  a  ton  weight  by 
07ie  man  only  ;  and  that,  even  upon  this  enlarged  plan,  it  does 
not  exceed  1121b.  in  weight.  'The  Society  of  Arts  in  1797 
awarded  40  guineas  to  Mr.  Davis  for  this  useful  invention. 

LOADING  OF  a  Gun,  is  the  act  of  charging  it,  or  the  charge 
itself. 

LOADSMAN,  a  pilot  or  person  that  conducts  into  or  out  of 
harbours. 

LOADSTONE,  See  the  article  Dipping   Needle. 

LOAMS,  in  Natural  History,  are  defined  to  be  earths  com 
posed  of  dissimilar  particles,  stift",  dense,  hard,  and  rough  to 
the  touch  ;  not  easily  broken  while  moist,  readily  diffusible  in 
water,  and  composed  of  sand  and   a  tough  viscid  clay.     Of 
these  loams,  some  are  whitish,  and  others  brown  and  yellow. 

L04NS,  in  Political  Economy,  sums  of  money  borrowed 
from  individuals  or  public  bodies,  for  the  service  of  the  state: 
they  are  either  compulsory,  in  which  case  they  may  be  more 
properly  termed  requisitions :  or  voluntary,  which  is  the  only 
mode  that  can  be  frequently  resorted  to  with  advantage.  Loans 
are  sometimes  furnished  by  public  companies  as  a  consider- 
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ation  for  peculiar  privileges:  but  arc  much  more  commonly 
advanced  by  individuals  on  a  certain  interest  being  allowed 
eitlier  lor  a  term  ol'years,  or  until  the  principal  shall  be  repaid  ; 
tlic  capital  stock  being  transferable. 

LOHK,  in  Anatomy,  any  llesby  protuberant  part,  as  the 
lobes  of  the  lungs,  the  lobes  of  the  cars,  &c. 

LOIJKLIA,  Carrlinal-Jlowir,  a  genus  of  plants  belonging  to 
the  syngenesia  class,  and  in  the  general  uielhod  ranking  under 
the  -iMt  order,  Campanaccie. 

LOIJI5Y,  in  Architecture,  is  a  small  hall,  or  waiting  room:  it 
is  also  an  entrance  into  a  principal  apartment,  where  there  is 
a  considerable  space  between  that  and  a  portico  or  vestibule, 
and  the  length  or  dimensions  will  not  allow  it  to  be  considered 
as  a  vestibule  or  an  anti-room. 

LOCK,  a  well  known  instrument  used  for  fastening  doors, 
chests,  &c.  generally  opened  by  a  key.  The  lock  is  reckoned 
the  master  piece  in  sniitliery  ;  a  great  deal  of  art  and  delicacy 
being  required  in  contriving  and  varying  the  wards,  springs, 
bolts,  &c.  and  adjusting  Ihcui  to  the  places  where  they  are  to 
be  used,  and  to  the  several  occasions  of  using  them.  From  the 
various  structure  of  locks,  accommodated  to  their  dilferent  in- 
tentions, they  acquire  various  names.  Those  placed  on  outer 
doors  are  called  stock  lochs  ;  those  on  chamber-doors,  .v/oi'ii^- 
locks  ;  those  on  trunks,  Irntth-locks,  padlocks,  &c. — 0{  these  the 
spring-lock  is  the  most  considerable,  both  for  its  frequen(!y  and 
the  curiosity  of  its  structure-  Its  principal  parts  are,  the 
main-plate,  the  copper-plate,  and  the  pin-hole  :  to  the  main- 
plate  belong  the  key-hole,  top-hook,  cross-wards,  bolt-toe,  or 
boll-knab,  draw-back-spring  tumbler,  pin  of  the  tumbler,  and 
the  staples  ;  to  the  cover-plate  belong  the  pin,  main-ward,  cross 
ward,  step-ward,  or  dap-ward  ;  to  the  pin  hole  belong  the  hook- 
ward,  main  cross-ward,  shank,  the  pot  or  bread  bow-ward,  and 
bit. 

The  principle  on  which  all  locks  depend  is  the  application  of 
a  lever  to  an  interior  bolt,  by  means  of  a  communication  from 
without ;  so  that,  by  means  of  the  latter,  the  lever  acts  upon 
the  bolt,  and  moves  it  in  such  a  manner  as  to  secure  the  lid  or 
door  from  being  opened  by  any  pull  or  push  from  without.  The 
security  of  locks  in  general  therefore  depends  on  the  number  of 
impediments  we  can  interpose  betwixt  the  lever  (the  key)  and 
the  bolt  which  secures  the  door ;  and  these  impediments  are 
well  known  by  the  name  o(  wards,  the  number  and  intricacy  of 
which  alone  are  supposed  to  distinguish  a  good  lock  from  a  bad 
one.  If  these  wards,  however,  do  not  in  an  effectual  manner 
preclude  the  access  of  all  other  instruments  besides  the  proper 
key,  it  is  still  possible  for  a  mechanic  of  equal  skill  with  the 
lockmaker  to  open  it  without  the  key,  and  thus  to  elude  the 
labour  of  the  other.  The  excellence  of  locks  consists  in  the 
security  they  allord  ;  and  as  numberless  schemes  are  continu- 
ally brought  forward  by  designing  men,  to  elude  every  contri- 
vance of  the  most  ingenious  mechanics,  the  invention  of  a  du- 
rable lock,  so  constructed  as  to  render  it  impossible  for  any 
person  to  open  it  without  its  proper  key, has  ever  been  an  object 
of  considerable  importance. 

In  the  year  1784  the  Society  for  the  Encouragement  of  Arts, 
&c.  conferred  their  silver  medal  on  Mr.  Taylor,  of  Petworth, 
for  his  improvement  on  the  latch  or  spring-bolts  of  coiiinion 
locks.  This  is  efl'ected  by  simply  reversing  the  tumbler,  so  that 
its  curved  side  acts  against  two  stubs  fixed  on  the  tail  of  the 
latch,  and  thrusts  back  the  latter  with  ease  ;  whether  the  knob 
be  turned  to  the  right  or  to  the  left,  when  the  lock  is  opened. 
Mr.  Taylor  has  also  behind  the  tail  of  the  latch  fixed  a  guide 
containing  a  groove,  in  which  runs  a  small  friction-wheel,  that 
serves  to  keep  the  latch  in  its  direct  situation,  and  at  the  same 
time  to  diminish  its  friction  :  the  arms  of  his  tumbler  arc  some- 
what contracted,  in  order  that  the  latch  or  spring-bolt  may 
move  with  great  facility.  By  this  construction,  the  parts  of  the 
tumbler  and  latch,  which  are  in  contact,  move  in  a  line,  so  that 
they  pass  over  the  greatest  space,  and  under  the  smallest  angle  ; 
and  the  lock  itself  maybe  constantly  used  for  several  years  with- 
out requiring  the  application  of  oil.  Various  patents  have  been 
obtained  for  the  construction  of  locks,  so  as  to  prevent  the  pos- 
sibility of  picking  them  :  the  principal  of  these  is  Bramab's. 

Chubb's  Patent  Detector  Lock. — The  following  drawing  will 
give  our  readers  a  full  insight  into  the  peculiarities  of  Chubb's 
celebrated  Detector  Lock.    A  A  a,  the  bolt ;  b,  the  square  pin 


of  the  bolt;  cc  the  detector  moving  on  the  centre  rf;/the 
detfctor  spring  ;  y  four  tumblers  moving  separately  on  the 
cealrc  A,  shewn  lifted  by  the  key  to  the  exact  position,  for  the 
S(|uare  pin  h  of  the  bolt  to  pass  in  unlocking.  .Should  one  or 
more  of  the  tumblers  be  lilted  by  a  pick,  or  false  key,  in  the 
least  degree  beyond  their  present  position,  the  detector  cc, 
being  thus  overlifted,  will,  by  the  angle  of  the  spring/ pressing 
on  the  opposite  side  of  the  angle  of  the  detector,  force  its  hook 
into  the  notch  a  of  the  bolt,  and  be  Ijrmly  held  so,  uniil  disen- 
gaged by  the  regulating  slide  K. /; .  in  which  case,  by  the 
introduction  of  the  key,  the  tumblers  are  lifted  to  Wic  regulating 


eomhin&tion,  and  admit  the  stud  n  affixed  to  the  regulating  slide, 
to  enter  the  several  grooves  in  the  ends  of  them  ;  the  bevelled 
end  li.  of  this  slide,  by  the  same  movement,  pressing  against  the 
hock  cf  the  detector,  disengages  it  from  the  notch  a  of  the  bolt. 

Themerits  of  this  lock,  as  stated  by  the  ingenious  inventor, 
are,  that  it  possesses,  in  a  much  higher  degree  than  any  other, 
the  four  principal  requisites  of  a  good  lock,  viz-  security,  sim- 
plicity, strength,  and  durability.  Its  security  is  increased 
beyond  calculation,  by  an  improvement  which  not  only  renders 
it  impossible  to  be  picked  or  opened  by  any  false  instruments, 
but  also  detects  the  first  attempt  to  open  it,  thereby  prevent- 
ing those  repeated  efl'orts  to  which  even  the  best  locks  hitherto 
invented  are  exposed.  The  instant  that  one  or  more  of  the 
tumblers  are  lifted  beyond  the  place  where  the  bolt  is  at  liberty 
to  pass,  it  overlifts  the  detector,  which  then  hooks  the  tail  of 
the  bolt,  prevents  it  from  passing,  and  thus  gives  incalculable 
additional  security,  (as  well  as  iiumediate  notice,  the  first  time 
the  true  key  is  put  into  it  to  open  it,  that  an  attempt  has  been 
made  to  pick  it,)  and  renders  all  farther  attempts  useless,  it 
being  impossible  to  discover  the  first  combination,  in  order  to 
disengage  the  detector,  or  the  second,  in  order  to  remove  the 
holt.  Nothing,  in  short,  but  the  true  key  can  either  release  the 
detector  from  its  grasp  on  the  holt,  or  open  the  lock. 

The  simplicity  of  its  construction,  and  strength  of  its  parts, 
are  such,  that  no  i"alse  key  or  other  instrument  introduced  into  it 
for  the  purpose  of  opening  it,  can  (w  ilhout  great  violence)  injure 
it.  The  keys  are  small  and  portable,  particularly  those  for 
iron  doors. 

With  respect  to  its  durability,  it  is  not  liable  to  be  injured 
by  constant  use  in  any  length  of  time ;  this  has  been  ascertained 
by  an  iron-rim  lock  having  been  attached  to  a  steam-engine  in 
the  dock  yard,  Portsmouth,  (to  try  the  ell'ect  of  friction,)  by 
which  it  was  locked  and  unlocked  upwards  of  four  hundred 
and  sixty  thousand  times,  without  receiving  the  least  injury. 
The  honourable  Navy  Board  lately  supplied  a  considerable 
number  of  Chubb's  patent  detector  locks  for  the  use  of  the  Ports- 
mouth dock  yard,  and  being  informed  that  there  was  a  convict 
on  board  one  of  the  prison  ships  at  that  port,  who  was  noto- 
rious for  picking  locks,  (being  by  profession  a  lock-maker,  and 
who  has,  till  recently,  for  several  years  been  chiefly  employed  in 
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pickia?  and  repairinor  locks  in  London,)  Mr.  C.  requested  the 
favour  of"  coniiiiissioner,  tlie  honourable  Sir  George  Grey,  to 
send  for  this  man,  that  he  might  exercise  his  skill  in  attempt- 
ing to  pick  his  lock  ;  and  the  comiuissioner  having  been  pleased 
to  acquiesce  in  this  request,  the  man  was  sent  for  accordingly, 
and  one  of  Chnbb's  patent  locks  was  submitted  to  his  inspec- 
tion, at  the  storekeeper's  ollice,  in  the  presence  of  several  of 
the  principal  officers;  when,  after  a  careful  examination,  he 
said.  "  he  tiiought  he  could  pick  or  open  it  with  false  instru- 
ments." He  was  therefore  furnished  with  files,  and  all  the 
tools  he  stated  to  be  necessary  to  prepare  the  instruments  for 
his  purpose  ;  and  was  directed  to  give  notice  to  the  storekeeper 
when  he  should  be  ready  to  make  the  trial,  for  the  promotion 
of  which  a  reward  of  five  jounds  was  promised  him  if  he  suc- 
ceeded. In  about  three  w  ;eks  after  this  time,  he  sent  to  say 
that  he  was  ready;  and  a  time  being  fixed  for  the  purpose,  he 
commenced  his  operatio  is  in  endeavouring  to  pick  one  of  the 
locks,  in  the  presence  of  ;he  principal  oflicers  of  the  dockyard  ; 
but  he  could  not  succeed— iVecli.  Maff.  1824. 

Bellami/'s  Improved  Common  LoCK. — The  annexed  figures 
exhibit  an  ingenious 
and  useful  impiove- 
ment  on  the  common 
lock,  invented  by  an 
industrious  and  hard- 
working mechanic,  of 
the  name  of  Bellamy, 
resident  in  Lambeth. 
No.  1,  is  the  securer ; 
2,  the  bolt;  3.  spiing 
for  sending  the  securer 
down  again  ;  4  4,  sup- 
porters ;  5,  the  lioisler ; 
6,  wards  for  kev  ;  7, 
the  key,  which  should 
have  five  wards,  one 
after  the  other,  as  close 
as  they  can  be  made. 

Ellinr/lon's  Patent  Lock.— Description  of  the  lock  :— A  is  the 
brass  plate  of  the  lock;  B  the  pin  which  goes  into  the  pipe  of 
the  key,  having  at  the  lower  part  a  circular  piece  of  brass, 
which  revolves  round  it;  this  has  four  slits  to  receive  the 
corresponding  parts  of  the  key  ;  C  the  tumbler  ;  E  the  spring 
to  keep  down  the  bolt ;  F  the  pin  to  secure  the  bolt  in  its  place  ; 
G  the  staple  (double  link)  ;  H  the  cap;  I  the  key;  K  K  the 
screw  boles  of  the  cap  ;  J  the  bush,  or  pipe. 


CK=^ 


The  advantages  of  this  lock  will  be  obvious  from  the  descrip- 
tion. Instead  of  a  great  heavy  key,  with  a  large  bit  of  iron, 
(called  a  bit,)  being  required,  as  in  locks  of  the  kind  now  in 
vogue,  you  have  a  key  so  small,  that  it  may  be  attached  to  the 
watch-chain:  nor  is  there  any  possibility  of  the  bit  breaking 
in  the  lock,  as  is  sometimes  the  case,  and  valuable  articles  of 
furniture  being  thus  deslrojed  or  damaged.  In  the  next  place, 
there  are  no  wards  to  break  or  bend  ;  the  brass  circular  revolv- 
ing talent  answers  the  place  of  the  wards,  shooting  the  bolt  as 
it  goes  rooDd'    The  slits  answer  the  purpose  of  keeping  out 


any  false  pipe,  or  skeleton-key,  which  might  be  introduced. 
The  cap  of  the  lock  is  made  with  a  large  bush,  similar  ui 
Mr.  Bramah's  patent,  so  as  to  leave  no  possibility  of  a  picker 
entering.  The  price  of  Mr.  Bramah's  lock  Is  3s.  6d. ;  but  the 
utmost  which  can,  with  propriety,  be  charged  for  Mr.  Blling- 
ton's  is  only  Is.  Gd.  while  it  is  equally,  if  not  more,  secure. 
Mr,  E.  warrants,  beyond  all  possibility  of  being  picked,  all  of 
his  make. 

Fairbanh's  Lock,  in  place  of  the  feather  or  Scotch  spring  for 
forcing  out  the  bolt,  is  fitted  with  a  spiral  or  worm  spring,  by 
which  means  the  bolts  or  latches  are  moved  with  greater  ease 
than  by  any  other  sort  of  springs ;  the  spiral  springs,  whether 
constructed  to  exert  their  force  by  expansion  or  contraction, 
are,  the  inventor  thinks,  more  durable,  and  less  likely  to  get  out 
of  order,  than  any  other  description  of  springs  hitherto  applied 
to  locks  or  latches. 

This  lock  is  represented  in 
the  figure,  a  is  the  bolt;  6  the 
tumbler;  <•  the  spiral  spring 
acting  on  the  tumbler ;  (/  a  tooth 
in  the  tumbler,  which  falls 
into  one  of  two  notches  in  the 
bolt ;  e  the  pivot  stud  on  which 
the  tumbler  moves,  square  at 
bottom,  in  order  to  guide  the 
bolt; /the  bridge  and  wards; 
g  a  small  stud  supporting  the 
spiral  spring;  h  a  catch  bolt,  which  may  be  forced  out  by  an- 
other spiral  spring  i,  placed  in  the  fork  (or  in  any  other  sort  of 
recess) ;  k  a  follow,  with  two  wings  acting  against  the  tails  of 
the  bolt. 

On  introducing  the  key  into  this  lock,  and  taming  it  round, 
it  raises  the  tumbler  b,  and  by  releasing  the  tooth  d  from  the 
notch,  allows  the  bolt  a  to  be  slidden  out ;  after  the  key  has 
passed  the  tumbler,  the  spiral  spring  acting  against  the  tail  of  the 
tumbler,  causes  the  tooth  to  fall  into  the  second  notch,  by  which 
the  bolt  is  held  fast  until  the  tumbler  is  again  raised  by  the  key. 
The  follow  k  is  turned  in  the  common  manner,  by  a  pair  of 
knobs,  with  a  spindle,  when  it  draws  back  the  bolt,  which  is 
again  pushed  forward  by  the  spiral  spring. — Mech.  May. 

Lock  Security. — The  following  method  of  securing  locks  ap- 
peared in  one  of  the  numbers  of  the  Mechanical  Magazine,  but 
whether  it  is  original  or  not  we  have  no  means  of  judging. 

A,  is  a  piece  of  round  iron,  with  across  piece  atone  end,  form- 
ed as  a  screw  at  the  other.  B  is  a  stout  circular  piece  of  iron 
or  brass,  having  at  one  end  a  square  shoulder  of  half  or  three- 
quarters  of  an  inch  in  thickness  ;  close  to  this  shoulder,  on  the 
circular  part,  a  screw  is  to  be  formed  of  three  or  four  turns; 
and  close  to  the  other  extremity  of  this  piece,  B,  a  circular  hole 
is  made  qaite  through.     C  is  a  circular  or  oval  plate  of  iron  or 
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brass,  ot  the  same  thickness  as  the  square  shoulder  piece  of  B, 
but  of  greater  diameter;  in  the  centre  of  this  piece  C,  a  square 
hole  is  to  be  cut  through,  to  fit  easily  over  the  shoulder  of  piece 
B.  I)  is  a  small  piece  of  iron  of  half  an  inch  projection,  fixed 
in,  and  just  beneath  the  centre  of  one  of  the  squares  of  the 
aperture  in  C.     E  is  a  hollow  iron  or  brass  circular  tube,  hav- 
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inj  a  niiTiilnr  sluiuMcr,  uiiirli  slioiildcr  must  lie  rnllirr  larger 
than  the  slioiildcr  iiC  IJ.  Within  this  piece,  K,  must  he  roiiiieil 
at  the  shoulder  end,  a  eorrespoiidinj;  seriw  to  the  one  on  U.  At 
tlie  other  extremity  of  E  a  corresponding  circular  hole  is  ti>  lie 
made  tlirougli,  to  come  in  contact  with  the  circular  hole  in  15. 

The  mode  in  wliiili  this  additional  lock  security  will  o|icrale 
is  as  follows : — The  piece  /V  is  to  screw  into  the  centre  of  piece 
15,  on  the  side  ulierc  the  shoulder  is,  which  is  to  he  bored 
tlirouali  as  far  as  the  circular  hole  in  15,  w  itli  a  corrospondin;; 
screw  of  A.  Then  ascertain  the  thii-kiiess  of  the  door  to  which 
jou  mean  to  apply  this  machinery  ;  lengthen  or  shorten  the 
piece  A  by  means  of  the  screw  ;  introduce  your  cross-piece.  A, 
into  the  key-hole,  or,  as  may  be,  throusrh  to  the  inner  side  of 
the  door:  then  turn  the  cross  piece  transverse  to  the  key -hole, 
leaving  the  shoulder  of  li  as  close  in  contact  as  possible  with 
the  key-hole. 

The  piece  C  is  then  to  be  slid  on  the  shoulder  of  B,  beln^ 
made  sufficiently  larpe  to  cover  the  key-hole.  The  projectinj; 
piece  1)  going  into  the  lower  part  of  the  key-hole,  Keeps  the 
transverse  position  of  A  from  being  displaced.  E  is  then  to 
be  screwed  over  15,  tight  against  the  plate  C,  the  shoulder  of  E 
being  rather  larger  than  that  of  B,  so  that  the  shoulder  of  Emay 
press  against  that  of  C. 

The  two  circular  corresponding  holes  in  B  and  E  coming  in 
unison,  you  pass  through  the  bar  of  your  combination  lock,  or 
common  padlock,  as  you  please,  and  your  key-hole  is  then  se- 
cure from  a  picklock,  or  introduction  of  skeleton  or  false  keys. 
By  making  the  circular  holes  longitudinally,  you  may  apply 
two  or  more  combinations  or  padlocks,  in  case  you  wisli  to 
make  any  room  or  chest  a  deposit  for  joint  security.  Another 
great  advantage  to  a  door  that  opens  externally,  having  a  key- 
hole and  no  lock  on  it,  is  that,  by  having  a  cross  piece,  as  A, 
with  one  side  of  the  cross  of  a  proper  length,  so  as  to  bear 
against  the  inner  side  of  the  door-post,  your  door  may  be  se- 
curely fastened. 

To  travellers,  and  persons  travelling  about  for  pleasure,  who 
too  often  sulVcrfrom  theinsecurity  of  locks,  this  apparatus  seems 
particularly  worthy  of  attention.  No  injury  is  done  by  apply- 
ing it,  and  it  is  of  such  light  weight,  as  to  be  portable  in  the 
pocket.  This  invention  professes  to  come  from  a  lieutenant  of 
the  royal  navy  ;  we  should  have  been  happy  to  have  added 
his  name,  did  we  know  it. 

Description  of  an  Iristrmnent  for  SecHring  Door  and  other 
Locks. — The  object  of  the  instrument  about  to  be  described, 
and  which  is  here  represented,  is  to  prevent  the  introduction  of 
a  skeleton  key,  or  similar  implement,  into  a  lock,  for  the  pur- 
pose of  opening  it.  lis  parts  arc  as  follow:  a  a  is  a  circular 
plate  of  stout  iron,  suf- 
ficiently large  to  cover 
the  key-hole ;  It  is  a 
cylindrical  pipe,  which 
passes  perpendicularly 
through  a  hole  in  the 
centre  of  the  plate  a  a, 
and  is  strongly  fastened 
to  it  by  means  of  the 
projecting  shoulder  ee; 
dd  is  a  round  bar,  en- 
closed in  the  pipe  bb;  c 
is  a  small  nut  riveted  to 
the  end  of  d  d,  for  the 
purpose  of  turning  it; 
mn  are  two  small  pieces 
of  iron  attached  trans- 
versely to  the  cylindri- 
cal pipe  bb,  and  its  en- 
closed bar  dd  respec- 
tively. When  the  in- 
strument is  being  intro- 
duced into  the  key-hole,  these  pieces  coincide,  or  rest  longitudi- 
nally upon  each  other  (as  in  fig.  1);  but  when  passed  through 
the  lock,  they  are  turned  at  right  angles  to  each  other,  by  the 
thumb-nut,  or  bottom  already  mentioned,  and  are,  in  this  situa- 
tion, firmly  inserted  cross-wise  into  each  other,  by  means  of  a 
small  groove,  cut  in  each  of  them  ;  n  (fig.  2)  is  a  front  view  of 
these  pieces  when  secured  in  their  place; /is  a  cylindrical 
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aperture,  part  of  whi<li  is  in  the  wire  n,  and  part  in  tlie  shoulder 
e.  To  this  aperture  is  accurately  litted  IIk^  transverse  bar  of  a 
strong  combination  lock,  so  complex  as  to  be  totally  inacces- 
sible to  any  person  except  the  possessor  of  its  key.  While  the 
bars  at  m,  m.  remain  across  each  other,  the  instrument  cannot 
be  removed  out  of  its  place;  and  hence  the  security  of  this 
lock,  for  strong  boxes,  counting-houses,  and  places  of  safety. — 
Mich.  Mill/.  \Hl\. 

Nfw  f)<iiib/e  l)<ior  Spritii). — The  annexed  are  drawings  of  a 
double  door  spring,  invented  by  Mr.  .lames  White,  of  Laystall- 
Street,  which  may  be  fixed  either  ;it  top  or  bottom  of  the  door, 
and  is  so  contrived  that  the  power  of  the  spring  is  greatest  when 
the  door  is  shut.  It  is  not  liable  to  get  out  of  repair,  and  the 
expense  is  moderate,  not  exceeding  twenty-two  shillings. 

In  fig.l,  the  <lotte<l  lines  a  a,  shew  part  of  the  door  shut ;  b, 
tlic  centre  on  which  the  door  turns:  c,  an  arm  earrjing  a  fric- 
tion roller  {d,  Gg-;i);  e  e,  two  levers  on  which  the  spring  ff 
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acts,  and  thereby  holds  the  door  shut ;  g,  a  stop,  which  pre- 
vents the  levers  being  pushed  farther  than  to  the  shut  door. 
AVhen  the  door  is  shut,  the  spring/ acts  with  half  its  power  on 
the  arm  r,  at  full  length,  but  when  the  door  is  open  as  in  fig.  2, 
it  acts  with  about  one-sixth  of  its  power  on  the  arm  c,  in  a  di- 
rection which  reduces  its  ell'eet  on  the  door  also  about  one- 
sixth,  whereby  the  action  on  the  door,  when  open,  is  one- 
eighteenth  of  the  power  which  holds  it  shut ;  but  admitting  the 
strength  of  the  spring  to  have  increased  by  one-half,  there  then 
remains  a  reduction  of  power  equal  to  one-twelfth  of  the  origi- 
nal quantity.  These  numbers,  however,  depend  on  the  propor- 
tion of  the  levers,  and  on  the  part  where  the  spring  acts. 

In  figs.  1,  and  2,  the  upper  plate  by  which  it  is  screwed  to 
the  floor,  is  removed,  to  shew  the  parts  ;  its  place  is  shewn  by 
the  dotted  lines  and  holes  h  h  h  h.  Fig.  3,  a  section  of  the  box  ; 
a  a,  part  of  the  door  shut;  V  ?,  a  brass  shoe  screwed  on  the 
door  ;  the  centre  b  is  fitted  into  a  square  hole,  and  secured 
by  a  screw  nut  h;  /,  a  screw  which  hooks  on  to  the  spring/,  to 
regulate  its  power  by  turning  the  nut  m.     Mech.  Mag.  182t. 

Lock,  or  Weir,  the  general  names  for  all  those  works  of  wood 
or  stone  made  to  confine  or  raise  the  water  of  a  river  :  the  banks 
also  which  are  made  to  divert  the  course  of  a  river  are  called 
by  these  names  in  some  places.  But  the  term  Lock  is  more 
particularly  appropriated  to  express  a  kind  of  canal  enclosed 
between  two  gates;  the  upper  called  by  workmen  the  sluice- 
gate, and  the  lower  called  the  flood-gate.  These  serve  in  arti- 
ficial navigations  to  confine  the  water,  and  render  the  passage 
of  boats  easy  both  in  passing  up  and  down  the  stream. 

LOCKER,  a  kind  of  box  or  chest  made  along  the  side  of  a 
ship,  to  put  orstow  any  thing  in. — S/wt  LocKtRS,  strong  frames 
of  plank  near  the  pump-well  in  the  hold,  in  which  the  shot  are 
put. 
7L 
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LOG,  a  macliine  used  lo  measure  the  rate  of  a  ship's  velocity 
throuo;h  the  water.  For  tliis  purpose,  there  are  several  various 
inventions,  but  the  one  most  generally  used  is  the  following, 
called  the  common  \og.  It  is  a  piece  of  thin  board,  forming  the 
quadrant  of  a  circle  of  about  six  inches  radius,  and  balanced 
by  a  small  plate  of  lead  nailed  on  the  circular  part,  so  as  to 
swim  perpendicular  in  the  water,  with  the  greater  part  immers- 
ed. The  log  line  is  fastened  to  the  log  by  means  of  two  legs, 
one  of  which  is  knotted  through  a  hole  at  one  corner,  while  the 
other  is  attached  to  a  pin  fixed  in  a  hole  at  the  other  corner, 
so  as  to  draw  out  occasionally.  The  log  line  being  divided 
into  certain  spaces,  which  are  in  proportion  to  an  equal  number 
of  geographical  miles,  as  a  half,  or  quarter  minute,  is  to  au 
hour  of  time,  is  wound  about  a  reel. 

The  whole  is  employed  to  measure  the  ship's  head-way  in  the 
following  manner  :  the  reel  being  held  by  one  man,  and  the  half- 
minute  glass  by  another,  the  mate  of  the  watch  (ixes  the  pin, 
and  throws  the  log  over  the  stern,  which,  swimming  perpendi- 
cularly, feels  an  immediate  resistance,  and  is  considered  as 
fixed,  the  line  being  slackened  over  the  stern,  to  prevent  the  pin 
coming  out.  The  knots  are  measured  from  a  mark  on  the  line, 
at  the  distance  of  twelve  or  fifteen  fathoms  from  the  log  ;  the 
glass  is  therefore  turned  at  the  instant  that  the  mark  passes 
over  the  stern  ;  and  as  soon  as  the  sand  in  the  glass  has  run 
out,  the  line  is  stopped  ;  the  water  then  being  on  the  log  dis- 
lodges the  pin,  so  that  the  board  now  presenting  only  its  edge 
to  the  water,  is  easily  drawn  aboard.  'The  number  of  knots  and 
fathoms  which  had  tun  off  at  the  expiration  of  the  glass,  deter- 
mines the  ship's  velocity.  The  half-minute  glass  and  divisions 
on  the  line  should  be  frequently  measured,  to  determine  any 
variation  in  either  of  them,  and  to  make  allowance  accordingly. 

If  the  glass  runs  thirty  seconds,  the  distance  between  the 
knots  should  be  50  feet.  When  it  runs  more  or  less,  it  should, 
therefore,  be  corrected  by  the  following  analogy.  As  30  is  to 
&0,  so  is  the  number  of  seconds  of  the  glass  to  the  distance  be- 
tween the  knots  upon  the  line.  As  the  heat  or  moisture  of  the 
weather  has  often  a  considerable  ell'cct  on  the  glass,  so  as  to 
make  it  run  slower  or  faster,  it  slioulj  be  frequently  tried  by 
tiie  vibration  of  a  pendulum.  As  many  accidents  attend  a  ship 
during  a  day's  sailing,  such  as  the  variableness  of  winds,  the 
dilferent  quantity  of  sail  carried,  &c.  it  will  be  necessary  to 
heave  the  log  at  every  alteration  ;  but  if  none  of  these  alterations 
be  perceptible,  jet  it  ought  to  be  constantly  heaved. 

In  ships  of  war  and  tjie  East  Indiamen,  it  is  usual  to  heave 
the  log  once  every  hour,  and  in  all  other  vessels  once  in  two 
hours  ;  and  if  at  any  time  of  the  watch  the  wind  has  increased 
or  abated  in  the  intervals,  so  as  to  affect  the  ship's  velocity, 
the  ollicer  generally  makes  a  suitable  allowance  for  it  at  the 
close  of  the  watch. 

The  inventor  of  this  simple  but  valuable  device  is  not  known, 
and  no  mention  of  it  occurs  till  the  year  1C07,  in  an  East  India 
voyage  published  by  Purchas.  Since  that  time  the  term  has 
become  quite  familiar,  both  among  our  own  countrymen 
and  foreigners,  and  there  can  be  no  room  for  apprehension, 
that  a  contrivance  so  useful  will  ever  share  the  fate  of  its 
author. 

i'Y/ Board,  two  boards  shutting  together  like  a  book,  and 
divided  into  several  columns,  containing  the  hours  of  the  day 
and  night,  the  direction  of  the  winds,  and  the  course  of  the  ship, 
■with  all  the  material  occurences  that  happen  during  the  twenty- 
four  hours,  or  from  noon  to  noon,  together  with  the  latitude 
by  observation.  From  this  table  the  officers  work  the  ship's 
w.iy,  and  compile  their  journals.  The  whole  being  written 
with  chalk,  is  rubbed  out  every  day  at  noon. 

Loff-liooK,  a  book  into  which  the  contents  of  the  log-board  is 
daily  transcribed  at  noon,  together  with  every  circumstance 
deserving  notice  that  may  happen  to  the  ship,  or  within  her 
cognizance,  either  at  sea,  or  in  a  harbour,  &c.  The  intermediate 
divisions  or  watches  of  a  log-book,  containing  four  hours  each, 
are  usually  signed  by  the  commanding  officer  thereof,  in  ships 
of  war  or  East  Indiamen. 

Log  Line,  the  line  which  is  fastened  lo  the  log. 

LOGARITHMS,  (the  ratio  of  numbers,)  are  the  indices  of 
the  ratio  of  numbers  to  one  another,  or  they  are  a  series  of 
numbers  in  arithmetical  progression,  answering  to  another 
scries  of  numbers  in  geometrical  progression ;  or,  which  con- 


veys a  still  more  simple  and  unembarrassed  idea  of  these  num- 
bers, they  are  indices  of  the  powers  of  a  certain  radix,  which, 
when  involved  to  the  power  denoted  by  the  index,  is  equal  to 
the  given  number ;  thus,  if  r  '  =:  a,  ri/zzb,  r-  z=.  c,  then  is  x 
the  logarithm  of  a, »/  the  logarithm  of  ?<,  z  the  logarithm  off,  &c. 
where  »•  is  called  the  radix  of  the  system,  and  may  be  assumed 
any  number  at  pleasure,  unity  only  excepted.  These  numbers 
are  of  the  greatest  possible  use  in  almost  all  arithmetical  and 
trigonometrical  operations,  because  by  the  help  of  them  multi- 
plication is  performed  by  addition,  division  by  subtraction, 
involution  by  multiplication,  and  evolution  by  division.  To 
multiply  two  numbers  together,  we  must  take  the  sum  of  their 
logarithms ;  to  divide  one  number  by  another,  we  must  sub- 
tract the  logarithm  of  the  divisor  from  the  logarithm  of  the 
dividend.  To  involve  a  number  to  any  power,  we  must  multiply 
the  logarithm  of  the  number  by  the  index  of  the  power.  And 
to  extract  the  root  of  a  number,  we  divide  the  logarithm  of  the 
number  by  the  index  of  the  power  whose  root  is  to  be  extracted  ; 
but  each  of  these  rules  require  some  additional  illustration, 
which  may  be  seen  in  any  table  of  I'^garithms  ;  but  before  we  pro- 
ceed any  farther,  let  us  attend  to  the  history  of  this  brilliant  dis- 
covery. These  properties  of  the  indices  of  numbers  w  ere  taken 
notice  of  by  Stifelius,  and  even  by  Archimedes  in  his  work  on 
the  numbering  of  the  sands  ;  but  it  is  to  Baron  Napier,  of  Mer- 
chiston,  in  Scotland,  that  we  are  indebted  for  the  happy  idea 
of  applying  such  nuiubers  to  the  purposes  of  arithmetical  and 
trigonometrical  calculation,  which  first  appeared  in  his  "  Miri- 
sici  Logarithmorum  Canonis  Descriptio,"  published  at  Edin- 
burgh in  1614.  I5ut  of  all  those  who  assisted  in  the  construc- 
tion of  logarithmic  tables,  Briggs  is  the  most  conspicuous;  it 
was  he  who  first  suggested  our  present  system,  the  advantages 
of  which  are  incalculably  greater  than  those  first  constructed 
by  Napier,  at  the  same  time  that  he  laboured  more  than  any 
one  in  the  construction  of  them.  In  the  present  state  of  ana- 
lysis, many  comparatively  short  methods  may  be  employed  for 
this  purpose,  that  were  unknown  to  the  early  writers,  and  for 
want  of  which  the  labour  attending  the  first  computation  was 
exceedingly  great,  notwithstanding  they  had  certain  means  of 
abridging  the  operation  in  particular  cases;  a  minute  and 
interesting  account  of  which,  with  an  explanation  of  their 
several  modifications,  is  given  by  Dr.  Button  in  the  introduc- 
tion to  his  Mathematical  Tables,  to  which  work  the  reader  is 
referred  for  every  information  on  this  subject.  The  publi- 
cations relating  to  logarithms  are  so  numerous,  tliat  we  can 
only  find  room  to  mention  a  small  portion  of  them  ;  but  as  it  is 
useful  to  know  which  are  reputed  the  best  authors,  and  parti- 
cularly the  best  editions  of  the  same  authors,  we  shall  subjoin 
the  following  list,  which  may  be  considered  as  containing  the 
most  respectable  and  accurate  works  of  this  kind  :  The  first 
Canon  of  Logarithms  for  natural  Numbers,  from  1  lo  20000, 
and  from  90000  to  101000,  was  constructed  and  published  in 
1624,  by  Briggs,  with  the  approbation  of  the  inventor.  Lord 
Napier.  Briggs'  Logarithms,  with  their  diflercnce  to  10  places 
of  figures ;  as  also  the  logarithmic  sines,  tangents.  Sec.  by 
George  Miller,  London,  1631.  Sherwin's  Mathematical  Tables, 
published  in  8vo.  London,  1704,  form  the  luost  complete  collec- 
tion of  any  we  have  yet  noticed;  containing,  besides  the  loga- 
rithms of  all  numbers  from  1  to  101000,  the  sines,  tangents, 
secants,  &c.  versed  sines,  both  natural  and  logarithmic,  to 
every  minute  of  the  quadrant.  The  first  edition  w  as  printed  in 
1706,  but  the  third,  published  in  1742,  as  revised  by  Gardiner, 
is  considered  as  superior  to  any  other.  The  fifth  and  last  edi- 
tion, published  in  1717,  is  so  incorrect  that  no  dependence  can 
be  placed  upon  it.  Dr.  Mutton's  Mathematical  Tables  con- 
lain  the  common  hyperbolic  and  logistic  logarithms  ;  also 
sines,  tangents,  secants,  and  versed  sines,  both  natural  and 
logarithmic  ;  together  with  several  other  tables  useful  in  ma- 
thematical calculations;  to  which  is  prefixed,  a  history  of  the 
discoveries  and  writings  of  the  most  celebrated  authors  on  this 
subject.  This  work  was  first  published  in  17H3,  since  which 
time  it  has  passed  through  five  editions,  and  is  much  esteemed 
for  its  accuracy.  Taylor's  Tables  of  Logarithmic  Sines  and 
Tangents,  to  every  second  of  the  quadrant;  to  which  is  pre- 
fixed, a  Table  of  Logarithms  from  1  to  100000.  is  a  very 
valuable  work,  and  has  a  useful  introduction,  composed  by  the 
late  astronomer  royal,  Dr.  Maskelyne. 
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IiOGARITIIMIC  or  Logistic  SriiiAi,,  is  a  curve  liavins 
similar  pnnifillfs  to  tlio  ahuvc,  Imt  dill'crcntly  coristruolcd  ; 
thus,  (lividf  tli<^  (|ua(Iraiit  of  a  circle  into 
au>  iiuiiiljcr  of  ('i|ual  parts  in  tlio  points 
A,  J!,  I),  &c. ;  and  from  tlic  radii  C  A, 
C  15,  C  I),  &c.  cut  olf  C  A,  C  i,  C  </,  Sio. 
continually  proportional,  then  the  curve 
passing  through  the  points  A,  b,  il,  &o. 
will  he  tlic  logarithmic  spiral.  Hence 
the  several  atcns  are  as  the  lo;;arithnis 
of  the  ordinates  ;  and  hence  the  denomi- 
nation of  the  curve. 

LOGIC,  or  the  Art  of  Reasoning,  is  intended  lo  (;uide  and 
assist  the  intellectual  powers  of  man  in  the  investigation  of 
truth,  and  in  the  communieation  of  it  to  others.  This  science 
is  not,  therefore,  a  mere  explanation  of  scholastic  and  harha- 
rous  phrases  ;  nor  a  set  of  rules  to  teach  the  art  of  disputation  ; 
but  it  traces  the  proo;ress  of  the  human  understanding  in  the 
acquisition  of  knowledge,  and  thus  suggests  the  best  methods 
of  avoiding  error,  and  discovering  truth. 

The  operations  of  the  mind  in  acipiiring  and  communicating 
knowledge,  arc,  "Perception,"  "Judgment,'  "  Kcasoning," 
and  "  Disposition  ;"  and  into  these  parts  logic  is  divided. 

Perception,  or  conception,  is  the  attention  which  the  mind 
gives  to  impressions  made  upon  it,  and  the  results  of  percep- 
tion are  sensations  and  ideas.  Example.  We  can  conceive  of 
a  horse,  a  tree  ;  of  motion,  time,  &,c.  which  will  produce  cor- 
responding sensations  and  ideas. 

Judr/mcnt,  is  the  operation  of  the  mind  by  wbich  we  join  two 
or  more  ideas  together  by  an  aflirmation  or  negation.  Sen- 
tences, called  propositions,  are  the  eli'ect  of  judgment.  Example. 
"  This  tree  is  high  :"  here  are  two  ideas,  viz.  one  of  a  tree,  and 
another  of  its  height :  the  sentence  is  complete  and  aflirmative. 
"  That  house  is  not  large:"  this  is  a  negative  proposition. 
13otli  are  the  elleet  of  judgment. 

In  licasoninff,  we  determine  the  relation  between  two  ideas, 
by  comparing  them  with  a  third  idea,  called  the  middle  term. 
Example.  If  we  affirm,  that  "  God  will  make  a  difl'erence 
between  the  evil  and  good,"  it  is  the  result  of  reasoning,  by 
which  we  suppose,  that  "  A  just  being  will  make  a  dilVerencc 
between  the  good  and  evil  ;" — and  that  "  God  is  a  just  being." 

The  result  of  reasoning  is  an  inference  ;  and  the  expression 
of  an  act  of  reasoning  is  called  a  syllogism.     Example  : 
A  Creator  is  to  be  worshipped. 
God  is  a  Creator; 
Therefore,  God  is  to  be  worshipped. 

Here  is  a  syllogism  ;  and  the  inference  is,  that  "  God  is  to  be 
worshipped." 

Disjwsition  is  the  proper  arranging  of  our  ideas  upon  any 
subject,  so  as  to  assist  our  own  and  others'  conception  and 
memory.     The  result  of  disposition  is  method. 

Of  Ideas.  There  are  two  modes  of  peiception,  viz.  sensation 
and  rejiecliun.  Sensation  is  the  perception  of  an  object  by  the 
organs  of  sense,  which  are  f\\e,seein(/,  heariny,  tdslinr/,  smelling, 
and  touching.  15y  sight  we  acquire  ideas  of  light  and  dark- 
ness, and  colours  ;  by  hearing,  of  sounds,  &c.  Rellectiou  is  the 
perception,  intellectually,  of  the  operations  of  our  minds, 
and  by  this  we  gain  sensations  and  ideas. 

Illustration  :  Rellcction  presupposes  sensation,  as  its  im- 
pressions are  only  the  eli'ect  of  the  various  powers  of  the 
understauding,  employed  about  perceptions  already  in  the 
mind. 

A  Sensnl'on  is  the  impression  made  upon  the  mind  by  an 
object  actually  present;  an  idea  is  a  revived  impression  in  the 
absence  of  the  object.  Illustration:  The  grand  source  and 
iulct  of  knowledge  is  sensation,  which  comprehends  all  the 
notices  conveyed  into  the  mind  by  impulses  made  upon  the 
organs  of  sense. 

Ideas  are  either  simple  or  complex. 

Simple  Ideas  are  those  that  exist  in  the  mind  under  one 
uniform  appearance,  without  variety  or  composition,  as  a 
colour,  or  sound. 

Complex  Ideas  are  those  that  may  be  divided  into  two  or 
more  simple  ideas,  as  a  square,  a  triangle,  &c. 

Simple  ideas  enter  the  mind  only  by  inlets  appropriated  to 
•bis  puipose,  and  it  cannot  refuse  to  receive  them. 


Simple  ideas  are  incapable  of  change  ;  but  they  gradually 
ivear  out  of  the  mitid,  unless  revived  by  the  same  means  by 
which  they  were  originally  acquired.  Jixample:  We  soon 
forget  the  countenance  of  a  man  whom  we  have  seen  but  once. 
.Simple  itleas  are  capable  of  combinations  in  an  indelinite 
variety  of  forms,  and  are  the  materials  of  all  our  knovvle<lgc. 

(jiniplrx  Ideas,  or  collections  of  objects,  are  produced  by 
Composition,  Abstraction,  and  Comparison.  Hy  Composition 
we  add  or  augment,  as,  a  waggon  and  horses.  JJy  .\bstraction 
we  select  certain  properties  of  an  object,  and  overlook  others, 
as  when  we  contemplate  a  triangle,  a  si|uarc.  And  by  Com- 
parison, we  have  ideas  of  greater  and  less,  ii.c. 

Complex  ideas  are  either  representations  of  objects  really 
existing,  or  collections  made  at  the  pleasure  of  the  mind. 
The  objects  really  existing  arc  either  substances,  or  modes. 
Substances  arc  beings  or  things,  subsisting  by  themselves; 
as  steel,  brass,  &,c.  Modes  arc  the  properties  of  substances, 
and  dependent  upon  them  for  support ;  as  hardness,  softness, 
brightness,  extension,  ike. 

Our  ideas  of  substances  extend  only  to  their  properties.' 
Modes  arc  either  essential  or  aecidenlal:  an  essential  mode  is 
that  which  is  necessary  to  its  existence,  as  solidity  and  round- 
ness are  essential  to  a  bowl  ;  an  accidental  mode  is  that  which 
is  not  necessary  to  the  existence  of  the  subject,  as  roundness 
is  only  an  accidental  mode  of  a  stone;  the  bowl  cannot  exist 
as  a  bowl  without  roundness,  but  a  stone  may. 

Of  Words.  Words  are  articulate  sounds  used  as  the  signs 
of  ideas.  The  connexion  between  words  and  ideas  is  perfectly 
arbitrary;  but,  by  frequent  use,  a  term  becomes  so  strongly- 
associated  with  an  idea,  that  it  never  fails  to  suggest  it.  The 
use  of  words  is  to  record  our  own  trains  of  ideas,  and  to  com- 
nmnicate  our  thoughts  to  others:  our  ideas  are  recorded  by 
being  clothed  in  words,  and  communicated  in  writing.  We 
communicate  our  thoughts  to  one  another  by  a  tacit  agreement 
to  annex  the  same  ideas  to  the  same  words. 

Language  may  be  resolved  into  nouns  and  verbs,  with  their 
abbreviations- 
Nouns  express  the  names  of  things,  and  are  either  substan- 
tives,   which  are  the  things  spoken  of,  or  adjectives,  which 
denote  the  qualities  or  circumstances  belonging  to  them. 

Verbs  express  modes  of  existence,  either  simply,  as  "  to  be  ;" 
or  existence  in  an  active  state,  as  "  to  run,"  "  to  walk,"  &c. ; 
or  existence  in  a  passive  state,  as  "  to  be  elected.',' 

Indeclinable  particles  are  abbreviations  of  nouns  and  verbs, 
invented  for  the  greater  expedition  of  communicating  our 
thoughts;  thus  if  signifies  give;  and  signifies  add,  being  the 
imperatives  of  the  verbs. 

Simple  words  are  the  elements  of  language,  as  simple  ideas 
are  of  all  knowledge. 

Of  Definition-  Definition  is  an  enumeration  of  the  chief 
simple  ideas  of  which  a  compound  idea  consists,  in  order  to 
ascertain  or  explain  its  nature  and  character. 

Definitions  are  either  nominal,  of  the  name,  or  real,  of  the 
thing. 

h.nominal  definition  is  an  enumeration  of  certain  marks  or 
characters,  sufiicient  to  distinguish  the  thing  defined  from  any 
other.  Such  is  the  definition  of  a  square,  as  a  figure  contain- 
ing four  equal  sides,  and  loin-  right  angles. 

A  definition  of  a  thing  includes  an  cnuineratinn  of  the  prin- 
cipal attributes  of  the  thing,  in  order  to  explain  its  nature; 
thus  an  isosceles  triangle  is  a  figure  having  the  angles  at  the 
base  equal. 

Definitions  are  either  accurate  or  inaccurate ;  the  first  are 
strictly  definitions,  the  seeon<l  only  descriptions. 

The  rules  for  a  good  definition  are,  1.  It  should  be  clear, 
and  more  obvious  than  the  thing  defined.  2-  It  should  agree 
to  all  the  species  included  under  the  same  idea-  It  must  be 
peculiar  to  the  thing  defined.  4.  It  should  be  short.  5.  Neither 
the  thing  defined,  nor  a  mere  synonymous  name,  should  make 
any  part  of  the  definition. 

Judgment.  When  two  ideas  are  compared,  they  either  con- 
cur, as,  snow  and  whiteness,  or  coincide,  as  God  and  Creator; 
they  do  not  concur,  as  vice  and  usefulness;  or  they  do  not 
coincide,  as  man  and  eagle.  This  concurrence  and  coincidence 
of  ideas,  or  the  want  of  it,  we  cM  judgment,  whiuh  is,  in  fact 
a  third  or  intervening  idea. 
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The  sources  of  judgment  are  consciousness,  sense,  intuition, 
and  testimony. 

Consciousness  is  the  mind's  perception  of  its  own  existence, 
faculties,  and  operations.  The  senses  teach  us  the  existence, 
properties,  and  powers  of  external  objects;  and  the  founda- 
tions of  natural  knowledge. 

Intuition  is  the  instant  perception  of  the  relation  between  two 
ideas,  as  "  the  whole  is  greater  than  any  of  its  parts,  and  equal 
to  all  its  parts." 

Testimony  is  the  criterion  of  facts,  which  do  not  fall  imme- 
diately under  our  own  observation.  Illustration:  The  province 
of  testimony  is  the  proof  of  facts,  which  having  happened  in 
past  times,  or  in  distant  places,  have  not  fallen  under  the  cog- 
nizance of  the  senses.  Testimony  must  be  true  when  the 
relater  is  not  himself  deceived,  and  does  not  intend  to  impose 
on  others. 

A  judgment  or  mental  proposition,  is  that  union  or  separa- 
tion of  theideas  which  is  the  result  of  the  act  of  judging,  and 
it  may  exist  without  any  connexion  with  words. 

A  proposition  is  a  judgment  clothed  in  words,  and  it  con- 
sists of  three  parts,  the  subject,  the  predicate,  and  copula. 
Example  1.  Virtue  is  excellent.  2.  Gold  and  silver  are  the 
most  precious  metals.  Here  virtne  in  the  one  example,  and 
gold  and  silver  in  the  other,  are  subjects  ;  the  verbs  is  and  are 
the  copulaj ;  excellent  and  most  precious  metals  the  predicates. 

The  subject  of  a  proposition  is  the  idea  concerning  which 
something  is  affirmed  or  denied  ;  the  predicate  is  the  idea 
united  to,  or  separated  from  the  subject;  the  copula  is  the  sign 
which  represents  the  union  or  the  separation  of  the  subject  of 
the  predicate.  Illustration:  In  the  proposition,  "  Wisdom  is 
the  principal  thing."  Wisdomisihe  subject,  is  the  copula,  and 
principal  thing  the  preiicHle. 

The  several  parts  of  a  proposition  are  not  always  distinctly 
expressed,  but  are  always  understood  ;  thus,  "  I  walk,"  "  he 
pleads,"  may  be  resolved  into  "  I  am  walking,"  "  he  is  plead- 
ing." 

Propositions  may  be  divided  into  affirmative  and  negative ; 
the  affirmative  connects  the  predicate  with  the  subject,  as 
"  gold  is  heavy  ;"  the  negative  separates  the  predicate  from  the 
subject,  as  "  Man  is  not  perfect."  Propositions  are  universal 
and  particular  ;  in  an  universal  proposition,  the  predicate  ex- 
tends to  the  whole  subject,  a&"  All  men  are  mortal."  "  A'o 
man  is  truly  happy."  The  signs  of  an  universal  proposition 
are  usually  the  words  all,  every,  no,  none.  In  a  particular  pro- 
position, the  predicate  is  limited  to  a  part  of  the  subject,  as 
"  Some  people  are  good."  "  31ani/  philosophers  have  been 
deceived." 

The  signs  of  particular  propositions  are,  some,  many,  few,  he. 

Propositions  are  true  or  false:  a  true  proposition  unites 
ideas  that  agree,  and  separates  those  that  disagree,  as  "  God  is 
good."  "  Men  are  not  truly  wise."  A  false  proposition  affirms 
an  agreement  between  ideas  that  disagree,  and  a  disagreement 
between  those  which  agree,  as  "  A  good  king  oppresses  his 
subjects."     "  Virtue  is  not  the  road  to  solid  happiness." 

A  demonstrable  proposition  is  one  that  may  be  proved  by  a 
train  of  reasoning,  called  demonstration,  as  "  Any  two  angles 
of  a  triangle,  taken  together,  are  greater  than  the  third." 
Illustration:  Demonstration  is  a  succession  of  connected  pro- 
positions, beginning  with  self-evident,  and  advancingto  remoter 
truths :  such  is  the  mathematical  demonstration,  which  begins 
with  definitions  :  from  these  it  advances  to  axioms,  or  self- 
evident  propositions  ;  and  thence  to  more  remote  truths. 

Corollaries  arc  inferences  deduced  from  truths  already 
demonstrated. 

Of  Reasoning.     Reasoning  determines  the  relation  between 

two     or     more 
Fig.  1.  Fig.  2.        ^  ideas,     by     the 

■s  B  ^._- ;  intervention    of 

another,  or  third 
idea.  Illustra- 
tion :  If  I  wish 
to  compare  two 
right  lined  fi- 
gures, as  ABC 
I)E  ,  and  A  B  C 
DEF,(seefjg.  1 


and  2,)  with  regard  to  magnitude,  I  find  the  thing  impossible, 
on  account  of  their  disagreeing  forms,  one  having  six  sides,  and 
the  other  only  five.  I  must  therefore  look  for  a  third  idea,  in 
this  case,  a  third  figure,  with  which  I  may  compare  both  the 
given  figures.  All  right-lined  figures  may  be  divided  into 
triangles,  and  the  areas  of  all  triangles  are  equal  to  the 
base  multiplied  into  half  the  perpendicular  height.  Hence 
I  easily  compare  the  two  given  figures,  in  respect  to  magnitude, 
by  the  intervention  of  the  third  idea,  a  triangle.  See  the 
articles  Geometry  and  Mensuration. 

If  the  two  given  ideas  agree  wiih  the  third  idea,  it  is  evident 
that  they  must  agree  with  each  other.  If  one  agrees,  and  the 
other  disagrees,  their  mutual  disagreement  is  inferred. 

Every  act  of  reasoning  consists  of  three  judgments,  in  two 
of  which  the  given  ideas  are  compared  with  the  third  idea,  and 
in  the  last  they  are  joined  to  or  separated  from  each  other. 
Illustration  :  In  the  figures  above  mentioned,  the  first  two  judg- 
ments are  employed  in  considering  into  how  many  triangles 
each  figure  may  be  divided  ;  and  in  the  last  judgment,  we 
compare  them  together  with  respect  to  magnitude. 

A  syllogism  is  the  expression  of  an  act  of  reasoning,  and 
includes  three  distinct  propositions.  The  intermediate  idea 
made  use  of,  (as  that  of  a  triangle  just  noticed,)  to  discover  the 
agreement  or  disagreement  we  are  in  search  of,  is  called  the 
middle  term,  and  the  two  ideas  with  which  this  third  is  com- 
pared, are  called  extremes. 

Example  1.  Suppose  a  comparison  to  be  made  between 
industry  and  honour,  and  utility  be  the  third  idea,  then  the 
syllogism  will  stand. 

Whatever  is  useful  is  honourable- 
Industry  is  useful ; 
Therefore  industry  is  honourable. 
Example  2.  If  the  inquiry  be,  whether  a  man  is  bound  to 
cultivate  his  mind,  I  say. 

Every  creature  possessed  of  reason  is  bound  to  cultivate 

bis  mind. 
Man  is  possessed  of  reason  ; 
Therefore  man  is  bound  to  cultivate  his  mind. 
In  syllogisms  the  proposition   containing   the  inference   is 
called    the  conclusion;  the   two   preceding   positions    are   the 
premises.     Of  the  two  premises,  that  is  called  the  7najor  proposi- 
tion in  which  the  greater  extreme  is  compared  with  the  middle 
term  ;  the  minor  proposition  is  that  in  wiiicb  the  less  extreme 
is  compared  with  it. 
Example.     In  the  syllogism, 
Truth  is  venerable. 
Christianity  is  truth ; 
Therefore  Christianity  is  venerable. 
"Christianity,"  "Venerable,"  and  "Truth,"  are  the  three 
terms  of  the  syllogism.     "  Christianity  "  and  "  Venerable"  are 
the  extremes,  and  "Truth"  is  the  middle  term.     "  Venerable" 
is  the  major,  and  "  Christianity"  the  7ninor  term.     "  Truth  is 
venerable,"  "  Christianity  is  truth,"  are  the  premises ;  "  there- 
fore Christianity  is  venerable,"  is  the  conclusion.     "  Truth  is 
venerable,"  is  the  major  proposition ;  "  Christianity  is  truth," 
is  the  minor  proposition.* 

[Syllogisms  may  be  almost  indefinitely  varied,  and  each 
variety  has  obtained  a  distinct  name :  in  this  place  a  very  fevF 
will  be  noticed.] 

Hypothetical  syllogisms  are  those  in  which  the  major  premise 
is  an  hypothetical  proposition. 

Exam.     If  there  be  a  God,  he  ought  to  be  worshipped. 
But  there  is  a  God  ; 
Therefore  he  ought  to  be  worshipped. 
A  dilemma  is  a  syllogism  in  which  the  consequent  of  the 
major  is  a  disjunctive  proposition,  which  is  taken  away  in  the 
minor:  or  it  is  an  argument  by  which  we  endeavour  to  prove 
the  absurdity  or  falsehood  of  some  assertion. 
Exam.     If  God  did  not  create  the  world  perfect  in  its  kind, 
it  must  have  been  from  want  of  inclination  or  power. 
But  it  could  not  have  been  from  want  of  inclination,  or 

want  of  power. 
Therefore  he  created  the  world  perfect  in  its  kind. 


•  See  "  A  Compendium  of  Logic,  by  the  Rev.  Thomas  Belsliam,  as  intro 
ductorj  to  bis  Elements  of  the  Philosopbj  of  the  Human  Mind,"  &;c. 
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Analogii  is  an  ari^umcnt  from  \)ioi)orliorial(lc  causes  toprnpor- 
tionablc  cH'ccts  ;  ami  IVom  siiuilarily  of  circumstances  to  simi- 
larity of  consequences. 

Ex.  All  matter  witli  which  we  are  acquainted  gravitates  ; 
Therefore  f;ravitation  is  an  universal  property  of  matter. 

Illustration:  IJy  this  mode  of  arp;ument,  we  infer  that  the  sun 
will  rise  to-morrow,  and  the  next  day,  and  so  on.  Thus  the 
philosoplicr  believes  tliat  the  planets  are  inliahited :  and  the 
man  of  business  re;;ards  it  as  certain  that  a  dishonest  and  ava- 
ricious mat!  will  take  an  undue  advantage  in  trade,  where  the 
opportunily  occurs,  as  that  lire  will  burn,  or  a  ball  will  roll 
down  a  hill.  In  oilier  eases  the  ar<;ument  cannot  be  much  de- 
pended on,  as  when  we  intend  to  draw  conclusions  concerninR 
llie  conduct  of  voluntary  agents;  this  is  owing  to  the  diflicully 
which  one  perjion  has  to  enter  into  the  views,  objects,  and  feel- 
ings of  another,  and  consequently  to  foresee  in  given  circum- 
stances, how  another  man  will  act. 

LOGWOOD.  The  tree  which  yields  it  is  called  by  Linnaeus, 
lia:matoxylum  campechianuni.  Logwood  is  so  heavy  as  to  sink 
in  water,  hard,  compact,  of  a  fine  grain,  capable  of  being  po- 
lished, and  scarcely  susceptible  of  decay.  Its  predominant 
colour  is  red,  tinged  with  orange,  yellow,  and  black.  It  yields 
its  colour  both  to  spirituous  and  watery  menstrua. 

LOLIUM  Perenne,  Raij  or  Uye-yrass.  This  has  been  long 
in  cultivation,  and  is  usually  sown  with  clover  under  a  crop  of 
spring  corn.  It  forms  in  the  succeeding  autumn  a  good  stock 
of  herbage,  and  the  summer  following  it  is  commonly  mown  for 
liay,  or  the  seed  saved  for  market,  after  which  the  land  is 
usually  ploughed  and  fallowed,  to  clear  it  of  weeds,  or  as  a 
preparation  for  wheat,  by  sowing  a  crop  of  winter  tares  or  tur- 
nips. The  seed  is  about  six  or  eight  pecks  per  acre,  and  ten 
pounds  of  clover  mixed,  as  the  land  best  suits.  Although  this 
is  a  very  advantageous  culture  for  such  purposes,  and  when  the 
land  is  not  to  remain  in  constant  pasture;  yet  it  is  by  no 
means  a  fit  grass  for  permanent  meadow,  as  it  exliausts  the 
soil,  and  presently  goes  into  a  state  of  decay  for  want  of 
nourishment,  when  other  plants  natural  to  the  soil  arc  apt  to 
overpower  it.  There  are  several  varieties  of  this  grass  :  some 
with  the  llowers  double,  others  with  branched  panicles ;  some 
that  grow  very  luxuriantly,  and  others  that  are  little  better  than 
annuals ;  and  there  is  also  a  variety  in  cultivation  called 
Paeey's  rye-grass,  much  sought  for.  But  a  fine  rich  soil  only 
will  produce  a  good  crop,  and  the  principal  difl'erence,  after  all, 
is  owing  more  to  cultivation  or  change  of  soil,  than  to  any  real 
difl'erence  in  the  plant  itself. 

LONG,  Roger,  an  English  astronomical  professor,  was 
born  in  1679,  and  received  his  college  education  at  Cambridge  ; 
he  became  master  of  Pembroke  Hall,  and  Lowndes's  professor 
of  astronomy.  He  is  chiefly  known  as  an  author,  by  a  treatise 
on  astronomy,  in  two  volumes  ;  the  first  of  which  was  published 
in  1742,  and  the  second  in  17C4. 

LONGIMETRY,  the  measuring  of  lengths  or  distances,  both 
accessible  and  inaccessible.  Accessible  distances  are  mea. 
sared  by  the  application  of  some  measure  a  certain  number  of 
times,  as  a  foot,  chain,  &,c.  And  inaccessible  distances  are 
measured  by  taking  angles,  &c.  by  means  of  proper  instru- 
ments, as  the  circumferentor,  quadrant,  theodolite,  &c.  This 
embraces  a  great  number  of  cases,  according  to  the  situation 
of  the  object  and  observer,  a  variety  of  which  are  given  in  vari- 
ous parts  of  this  Dictionary. 

LONGITUDE,  in  Astronomy,  is  the  angular  distance  of  any 
star  or  celestial  body  from  the  vernal  equinoctial  point,  that  is, 
if  a  great  circle  pass  through  a  star  perpendicular  to  the  eclip- 
tic, the  arc  of  the  ecliptic  intercepted  between  the  intersection 
of  it  with  this  circle,  and  the  vernal  equinoctial  point,  will  be 
the  longitude  of  the  star. 

LoNGiTiDE,  in  Geography  and  Navigation,  is  the  measure 
of  the  angle  included  between  the  meridian  of  any  place,  the 
longitude  of  which  is  required,  and  a  certain  fixed  meridian 
from  which  the  longitude  is  reckoned ;  or  it  is  the  number  of 
degrees,  minutes,  &c.  intercepted  between  a  certain  fixed  point 
of  the  equator,  and  the  intersection  of  the  meridian  of  the  place 
with  the  same  circle.    This  we  have  illustrated  ;  see  Latitude. 

Ccjrrces  of  LoNGiTVDE  vary  with  the  parallels  of  latitude, 
being  every  where  as  the  cosine  of  the  latitude.    The  following 
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Table  shews  the  length  of  a  degree  of  longitude,  correspond- 
ing to  every  degree  of  latitude  iVoni  the  equator  to  the  pole,  as 
expressed  in  English  and  geographical  miles. 

Table. 


nf 
Liil. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

IG 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 


I>o^.r-on. 
iMiled. 


60()0 

■'i9-99 
59  96 
59-92 
.59  85 
59-77 
59-67 
59-55 
59  42 
59-26 
59  09 
58-89 
58-69 
58-46 
58-22 
57-95 
57-67 
57-38 
57-06 
56  73 
56-38 
56-01 
55  63 
55-23 
54-81 
54-38 
53-93 
53-46 
52-97 
52-48 


Enuli&h 
Miltis. 

69-20 

69-19 

69-16 

69-11 

69-03 

68  94 

68-82 

68-69 

68-53 

68-35 

68-15 

67-93 

07-69 

67-43 

67-14 

66-84 

66  52 

66-18 

65-81 

65-43 

65-27 

64-60 

64  06 

63-70 

63  22 

62  72 
62-20 
61-66 
61-10 
60-52 


Lul. 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
!  55 
:  5(3 
:  57 
;  58 
:  .50 


I'f-K-l-on. 
MllcB. 


51-96 
51-43 
.5ll-KfS 
50-32 
49-74 
49-15 
4854 
47-92 
47-28 
46-63 
45-96 
45-28 
44-59 
43  88 
43-16 
42-43 
41-68 
40-92 
40-15 
39-36 
38-57 
3776 
36-94 
.36-11 
35  27 
34-41 
33-55 
32-68 
31-79 
3090 


KiiffliHh 
iMiks. 


59-93 
.09:!2 
58  69 
58'01 
.57-37 
56-69 
5598 
55-27 
51.53 
53-78 
53-10 
52-23 
51-43 
50-61 
49  79 
48  93 
48-07 
47-19 
46-30 
45-40 
44-48 
43-55 
42-00 
41-65 
40-68 
.39-69 
38-70 
37-69 
36-67 
35  64 


;  iM. 

.-Miles. 

tljgli.b 
»lll(.». 

\    00 

30-00 

24-60 

;  61 

29-90 

.■33-.5.J 

i   62 

28-17 

32-49 

;  (i3 

27-24 

31-42 

;  64 

26.30 

30-34 

;  65 

25-36 

29-25 

;   00 

2440 

28-15 

!   07 

2;V45 

27-04 

;   08 

22-48 

25-92 

;    69 

21-51 

24-80 

i    70 

2052 

23-67 

;  71 

19-53 

2253 

;   72 

18-54 

21-38 

;    73 

17-54 

20-23 

!    74 

16-54 

19-07 

(   75 

15-53 

17-91 

!   70 

14-52 

16-74 

;    77 

13-50 

15-57 

:  78 

12-48 

14-39 

!    79 

11-45 

13-20 

;   80 

10-42 

1202 

;    81 

9-38 

10-83 

;   82 

8-35 

9-63 

5    83 

7-31 

8-43 

;   84 

6-27 

7-23 

5   85 

522 

6-03 

>    86 

4-18 

4-83 

5   87 

314 

3-62 

;   88 

209 

2-42 

i    89 

1-05 

1-24 

1 

Longitude  Stars,  is  a  term  used  to  denote  those  fixed  stars 
which  have  been  selected  for  the  purpose  of  finding  the  longi- 
tude by  lunar  observations;  as,  a  Arictes,  a  small  star  without 
the  zodiac,  about  22°  to  the  right  of  the  Pleiades.  Aldeharan, 
in  the  Bull's-eye,  a  large  star,  about  half  way  between  the 
Pleiades  and  the  star  which  forms  the  western  shoulder  of 
Orion,  a  Pepasi,  a  star  about  44°  to  the  right  of  a  Arietes, 
nearly  in  a  line  with  this  latter  star  and  the  Pleiades.  Pollux, 
to  the  northward  of  Aldebaran,  one  of  the  two  bright  stars  in 
the  constellation  Gemini.  Regulus,  about  38"  SE  of  Pollux, 
the  southernmost  of  four  bright  stars  to  the  N.  E.  of  Aldebaran. 
Spica  Virt/inis,  a  white  sparkling  star,  about  54°  S.  E.  of  Kegu- 
lus.  Antares,  lying  to  the  right  hand  of  Regulus,  and  about 
45°  from  Spica  Virginis.  Furmaliaull,  lying  about  45°  to  the 
south  of  o  Pegasi.  a  Aquila,  a  star  about  47°  to  the  westward 
of  a  Pegasi. 

Longitude  hj  Time  Keeper,  is  estimated  by  the  dilTcrence 
between  the  time  at  the  place,  and  the  time  indicated  by  one  of 
those  improved  watches,  called  time  keepers. 

LOOP,  the  after  part  of  a  ship's  bow,  or  that  where  the 
planks  begin  to  be  incurvated  as  they  approach  the  Stem. 
Hence  the  guns  which  lie  here  are  called  Loof  Pieces. 

LOOK-OUT,  a  watchful  attention  to  some  important  object 
or  event,  which  is  expected  to  arise  from  the  present  situation  of 
a  ship  ;  there  is  always  a  look-out  kept  on  a  ship's  forecastle  at 
sea,  to  watch  for  any  dangerous  object  lying  near  her  track,  or 
for  any  strange  sail  heaving  in  sight,  &c.  The  oflicer  of  the  watch 
accordingly  calls  frequently  from  the  quarter  deck,  to  the  per- 
son appointed  for  this  service,  "lookout  afore  there." 

LOOMING,  an  indistinct  appearance  of  any  distant  object, 
as  the  sca-eoast,  ships,  mountains  :  "  that  ship  looms  large," 
"  the  land  looms  high,  &c. 
7M 
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LOOMS,  Power.     The  nuQiber  of  power  looms  in  tlie  manu- 
facturing; district  wliicli  surrounds  Manchester  lias  been,  after 
careful  inquiry,  stated  to  be  30,000. 
The  quantity  of  cotton  converted  into  yarn  in 

Great  Britain  and  Ireland  in  one  year  is 

about 160,000,000  lbs. 

The  loss  in  spinning  may  be  estimated  at  IJ 

on  perlb 15,000,000 lbs. 

Quantity  of  yarn  produced 145,000,000  lbs. 

Amount,  supposing  Is.  8d.  to  be  the  avcrai;e 

price  per.  lb £  10,875,000. 

If  every  person  employed  in  spinninpr  produces  9001b.  per 
annum,  the  number  of  persons  employed  is  161,111.  The  num- 
ber of  spindles  employed,  supposing  each  to  produce  151b. 
weight  per  annum,  is  9,606,666.  The  capital  invested  in  build- 
ings and  machinery  cannot  be  lessthan  £10,000,000.  It  is  cal- 
culated that  the  rental  of  Manchester,  including  Salford,  Chorl- 
ton,  Rew,  &.c.  which  form  part  of  the  same  town,  will  be 
increased  at  least  £15,000  this  year  (1825)  by  new  buildinjs. 
The  increase  is  chielly  in  cottage  property,  under  £12  a  year 
rent. 

Goodman's  Improved  Silk  Loom. — The  improvements  of  this 
machine  apply  to  that  description  of  loom  that  usually  weave 
narrow  articles,  as  tapes  and  ribbons,  (commonly  called  Dutch 
engine  looms,)  and  consist  principally  in  a  novel  arrangement 
of  the  shuttles  and  slays  in  the  battens.  The  general  appear- 
ance of  the  loom,  with  its  improvements,  is  shewn  in  the  plate, 
fig.  1,  which  is  an  end  view  of  the  machine,  exhibiting  the  dis- 
position of  the  warps  for  two  sets  of  shuttles.  Fig.  2.  shews  a 
part  of  the  front  of  the  batten  ;  and  fig.  3,  the  back  of  the  same  ; 
Ly  which  the  situation  of  the  shuttles,  and  manner  of  fixing 
tlie  slays  will  be  seen,  and  also  the  construction  of  the  driver. 
The  front  of  the  batten,  fig.  2,  is  formed  by  three  planks,  one  of 
which  is  fixed  to  the  top-rail  by  a  series  of  slay  screws:  the 
bottom  plank  is  secured  to  the  lower  rail  in  a  similar  manner; 
and  the  middle  plank  is  fastened  to  the  slay  rail  by  a  series  of 
screws  or  pins,  as  seen  in  the  back  view,  fig.  3.  These  screws 
must  have  shoulders  to  leave  an  open  space  between  the  back 
of  the  plank  and  the  slay  rail,  for  the  action  of  the  drivers. 

The  shuttles  made  in  the  ordinary  construction,  are  introdu- 
ced in  the  races  between  the  planks,  and  the  horizontal  action  of 
the  drivers  impels  thcni  to  and  fro  through  the  warp,  in  the 
usual  manner.  The  driver  in  the  ordinary  engine  loom  is  formed 
like  a  ladder,  but  in  this  improved  loom  it  is  made  with  teeth 
extending  from  the  top  and  bottom  rails  of  its  frame,  shewn  by 
dots  ;  and  these  teeth  may,  if  it  should  be  thought  desirable,  be 
united  together  for  the  purpose  of  giving  them  stability,  by  dia- 
gonal pieces  crossing  the  middle  of  the  batten. 

For  the  general  operation  of  the  loom,  see  the  Plate  of  Looms : 
hi),  fig.  1,  are  the  rollers,  upon  which  the  material  is  wound,  to 
form  two  warps;  from  thence  the  threads  proceed  (as  shewn  by 
arrows  in  the  figure)  in  the  usual  way,  up  and  down  over  the 
weighted  pulleys,  to  the  back  slays  i,  then  under  the  warp-rol- 
lers c  to  tlie  leashes  (/,  which  are  looped  to  arrange  with  each 
set  of  warps,  and  through  which  each  distinct  warp  passes  to 
its  respective  slay.  The  raising  and  depressing  of  the  treadles 
f, worked  by  the  feet  of  the  weaver,  cause  the  leashes  alternate- 
ly to  move  up  or  down,  by  which  the  warp  threads  are  opened  ; 
the  batten/  is  then  pushed  back,  and  the  shuttles  passed 
through  the  open  space  between  the  threads.  The  shifting  of 
the  treadles  and  leashes  now  cause  the  intervention  of  the 
threads  to  be  made  fast,  which  are  beaten  up  firm,  by  bringing 
the  batten  /■  forward.  The  continued  action  of  the  loom  in  this 
manner,  and  the  passing  of  the  shuttles  to  and  fro,  produces 
that  intervention  of  the  waft  and  weft  which  is  the  ordinary  ope- 
ration of  weaving. 

The  work  thus  woven,  is  drawn  off  through  small  apertures 
in  the  breast  piece  g,  and  thence  proceeds  to  the  work  roller  h, 
over  which  it  passes  up  the  back  castle  i,  where  it  is  distended 
by  the  weighted  bags  and  pulleys;  from  thence  it  is  carried 
over  the  top  castle  A,  and  through  holes  in  the  work  castle  /, 
«  here  it  is  made  fast  by  wedges,  to  prevent  it  from  running 
back,  and  as  the  length  of  the  work  accumulates,  it  is  wound 
round  the  bobbins  m. 


Although  we  have  described  the  whole  construotion  and  ope- 
ration of  this  improved  engine  loom,  the  inveniion  claimed  by 
the  patentee  consists  merely  "  in  the  new  arrangement  of  the 
shuttles  and  the  slays,  as  connected  with  the  batten  and  the 
knitting  of  the  leashes,  to  arrange  with  the  same  in  the  manner 
above  described. 

Description  of  an  improved  Loom,  hi/  tvldclt  Purses,  Pockets, 
Sacks,  -Ve.  711(11/  he  woven  without  requiring  a  Side-seam,  and  Work 
in  general  ma;/  he  better  executed. — In  this  loom,  represented  by 
fig.  10,  (see  Plate  of  Looms,)  an  oblong  frame.  A,  is  laid  down 
horizontally,  and  secured  at  the  four  corners  with  triangular 
braces,  to  keep  the  frame  properly  square.  Three  of  these 
braces,  B  B  U,  are  visible.  Four  posts,  C  C  C  C,  are  fixed  up- 
right in  mortise  holes  on  the  above  frame.  The  front  posts  are 
supported,  both  behind  and  before,  with  diagonal  timbers, 
D  D  D  D,  to  keep  the  breast-roll  E  from  giving  way  in  the 
least  by  the  heavy  stroke  of  the  batten  F  F,  on  the  quarter  or 
work.  The  two  hinder  posts,  G  G,  are  held  firm  by  two  dia- 
gonal supports,  H  H,  witliin  the  loom,  to  bear  against  the 
counter-weights  II,  and  the  great  weight  V,  hanging  on  the 
work  K,  and  the  force  of  the  batten  F. 

A  loom  constructed  upon  this  plan,  without  shorings  or  snp- 
ports,  will  make  both  strong  and  slight  works  firm  and  good, 
and  its  advantages  are  therefore  more  important  than  might 
be  supposed.  As  journeymen  weavers  generally  live  in  low- 
rented  houses,  the  floors  and  party-walls  of  the  rooms  where 
they  weave,  are  mostly  bad  and  weak;  so  that  the  common 
looms  cannot  be  firmly  placed,  and  the  man  finds  great  diffi- 
culty in  getting  his  loom  into  tolerable  order;  yet  if  the  loom 
is  not  set  square,  and  prevented  from  giving  way  while  used, 
no  work  can  be  made  strong  and  good.  The  silk  chafes  and 
cuts,  and  the  workman  is  harassed  for  want  of  knowing  the 
real  cause  of  the  mischief,  or  not  having  skill  to  correct  it. 
These  inconveniences  are  obviated  by  the  bottom  frame  braced 
as  above  mentioned  ;  any  ordinary  workman  can  set  up  this 
loom  well,  though  it  requires  a  person  of  considerable  judg- 
ment to  set  up  an  ordinary  one.  It  is  a  common  fault,  where 
shorings  or  supports  are  used,  to  make  them  too  long  and 
slender,  in  which  case,  even  when  they  rest  against  good 
walls,  there  is  a  trembling  motion,  and  if  the  shake  only 
amount  to  the  hundredth  part  of  an  inch,  it  will  take  out  that 
stifl'ness  which  ought  to  be  in  the  work.  In  consequence  of 
the  defects  thus  occasioned  in  the  manufacture,  the  poor 
weaver  is  often  turned  out  of  employment,  and  the  master 
suffers  in  his  property,  as  he  cannot  sell  the  fabric  at  the  price 
it  ought  to  be  worth.  A  variety  of  other  disadvantages,  welt 
known  to  the  trade,  attend  the  use  of  the  loom,  not  properly 
squared,  shored,  and  fixed  ;  but  it  may  sulfice  to  refer  to  one, 
which  is  material.  A  loom  set  up  with  stays,  must  remain 
always  at  the  same  place,  although  the  light  may  frequently 
not  be  suitable  to  the  work,  and  even  when  the  moving  of  the 
machine  a  few  inches  would  render  the  light  proper.  In  this 
point  of  view,  the  improved  loom  is  particularly  convenient. 

3Ielhod  of  Weaving  Sucks,  Sc.  in  the  Loom  above  described. — L, 
the  seat  of  the  loom.  M,  the  treadles,  six  in  number,  to  raise 
the  harness.  N,  the  counter-meshes  to  raise  the  tumblers  O, 
moveable  on  a  pin  a  little  beyond  their  centre,  and  which  act 
on  the  harness  P,  by  raising  such  parts  thereof  as  they  are 
attached  to  at  their  extremities.  Q,  the  work  in  the  loom.  R, 
the  reed  which  strikes  the  shoot  or  weft  close  up.  .S,  the  back 
beam  on  which  the  warp  or  thread  is  wound.  TT,  the  rods  to 
preserve  the  crossings  of  the  threads.  V,  the  main  weight  sus- 
pended by  a  lever  U,  from  a  bar  W  near  its  centre;  the  other 
end  o'' the  lever  is  fastened  by  a  cord  to  the  bottom  frame  of 
the  loom  at  X.  Y,  the  rack  on  the  working  beam.  Z,  the 
catch,  to  hold  the  teeth  of  the  rack. 

To  weave  a  sack,  press  down  the  second  treadle  on  the 
right  hand  side,  and  throw  one  shoot  with  the  shuttle;  next 
press  down  the  second  treadle  on  the  left  hand  side,  and  throw 
another  shoot ;  then  proceed  in  the  same  manner  with  the  third 
on  the  right,  and  the  third  on  the  left,  till  a  sulficicnt  quantity 
is  made;  then  work  the  two -outside  treadles  and  two  shoots. 
In  weaving  sacks,  it  is  necessary,  between  the  finishing  of  ono 
sack  and  the  commencement  of  another,  to  pass  a  thin  slip  of 
wood  through  the  threads,  in  order  to  form  a  space  between 
the  two  sacks. 
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A  Loom  for  Wvaiiny  Fi.ihinr/-nels. — A  iiiai^liine  for  weaving 
(isliiii^-iK'ts  lias  loll!;  been  a  (Icsideiatiiiii  ;  lislieriiicn  I'lo- 
((iieiitly  liaviiif;  llicir  nets  biolien  by  doR-lish,  and  other  marine 
animals,  and  they  expericnee  many  didieulties  after  siieli  aeci- 
dcnts,  on  aecoiint  of  llie  leni;tli  of  time  rei|iiired  by  (lie  present 
mode  of  netlinjt,  in  repairiiij;  their  injured  nets,  or  in  iiiakim; 
others.  A  lishcrman  is  somelimes  compelled,  from  these  ob- 
structions, to  reli(i<|uish  lishiiij;  for  a  whole;  season.  Any 
method,  therefore,  wliieli  leads  to  accelerate  the  fabrication  of 
nets,  without  increasing;  the  expense  of  them,  must  be  bciielicial 
to  the  community.  These  eonsid<rations  s«  ayed  the  inventor 
of  the  loom  described  below,  in  devoting  much  of  his  attention 
to  this  branch  of  manufacture,  until  he  succeeded  in  uniting 
economy  and  expedition.  The  loom  is  represented  by  figs.  1 
to  U,  in  the  I'late. 

Fig.  1,  is  the  machine  in  a  state  ready  to  begin  workins, 
supported  in  a  wooden  frame.  A  is  a  beam  on  which  the  twines 
for  the  net  are  rolled,  in  number  equal  to  the  knots  tied,  and  from 
which  they  pass  through  circular  tubes  fixed  in  a  bar  IJ,  (shewn 
by  dotted  lines  through  the  pulley,  but  seen  better  in  lig.  2,) 
which  is  fixed  near  the  circumference  of  two  equal  pulleys, 
C  C,  that  turn  on  their  axes  by  means  of  a  cross  treadle.  v\illi 
small  pulleys  at  each  end,  D  1),  through  which  passes  a  band, 
one  end  of  which  is  fastened  on  the  frame  at  E,  and  the  other 
on  the  pulley  C.  At  F,  the  band  through  the  other  pulley  has 
one  end  fastened  on  the  frame  at  G,  and  being  wound  round 
the  farthest  pulley  C,is  fastened  on  the  under  side  of  it,  which, 
by  the  alternate  action  of  the  treadle  on  its  axis  H,  moves  the 
pulleys  C  C,  and  circular  tubes,  from  their  situation  iu  lig;.  I  to 
that  in  fig.  8,  and  back  again. 

In  the  centre  of  the  pulleys  C  C,  is  fixed  another  bar  P  witli 
a  dove-tail  groove,  where  the  pirns  that  contain  the  twine  are 
supported,  (it  being  necessary  to  have  two  threads  for  every 
mesh,  also  one  pirn  more  than  there  are  tubes.)  In  a  groove 
under  the  dove-tail  is  a  slider  L,  moved  by  a  wire  K,  fixed  in 
each  end  of  it,  having  pins  in  it,  by  which  it  moves  the  pirns 
backwards  or  forwards  over  the  notches  in  the  bar  I,  so  as  to 
cast  a  part  of  the  knot:  the  pulleys  C  C,  and  bar  U,  move 
round  the  bar  I  as  an  axis,  but  independent  of  it ;  the  bar  I 
being  fastened  through  the  pulleys  to  the  frame. 

M  is  a  moveable  bar  (centred  within  two  supporters,  N  N, 
having  two  joints)  with  hooks,  both  for  catching  the  twine  at 
the  end  of  the  circular  tubes,  and  by  crossing  the  hooks  to  the 
other  side  of  the  points  of  the  tubes,  to  give  the  twine  a  turn 
for  forming  the  knot;  and  by  raising  the  points  of  the  hooks, 
the  ends  of  the  tubes  enter  between  them,  as  shewn  in  fig.  4, 
and  by  the  circular  motion  of  the  bar  B,  when  the  two  pulleys 
C  C  are  turning  on  its  centre  by  the  foot,  on  the  end.  No.  1,  of 
the  cross  treadle;  and  until  the  knots  so  formed  are  close  to 
the  bar  15,  fig.  3,  (it  is  then  what  is  called  a  running  knot,)  a 
part  of  which  falls  into  a  notch  cut  below  the  level  of  the  sup- 
porters of  the  pirns  in  the  bar  I ;  the  pirns  must  then  be  slidden 
over  the  notches  that  contain  the  twine,  the  knot  is  then  cast, 
and  then  by  the  foot  on  the  other  end.  No.  2,  of  the  cross 
treadle,  the  points  of  the  tubes  arc  returned  to  their  former 
position  ;  remove  the  knot  by  disengaging  the  hooks  and  the 
tubes,  the  knots  are  then  made  tight  as  the  wrought  part  of  the 
net  is  rolled  on  the  beam  O,  on  one  end  of  which  there  is  a 
pulley,  P,  with  a  band  that  communicates  with  the  pulley  on 
the  end  of  a  short  roller  Q,  in  which  are  fixed  four  cross  bits  of 
wood,  that  answer  the  purpose  of  treadles  for  the  feet,  by  which 
it  is  drawn  tight. 

R  is  another  short  roller,  communicating  with  the  roller  A, 
serving  to  give  out  the  proper  quantity  of  twine  for  the  length 
of  the  meshes,  or  to  hold  it  while  the  other  roller  tightens  the 
knot.     S  is  the  scat. 

Fig.  2,  is  a  plan  of  the  machine  ;  the  moveable  bar  and 
treadles  are  left  out  to  prevent  confusion. 

Fig.  3,  is  the  situation  of  the  running  knot  when  the  pirn 
goes  through  it. 

Fig.  5,  is  the  tube  in  the  same  position,  shewing  the  manner 
in  which  the  knot  is  twisted  round  it;  and  having  the  pirn  and 
slider  L  taken  out  of  the  bar  I,  the  dotted  lines  shewing  at 
what  height  they  come  together.  In  the  slider  L  there  are  two 
pins,  TT,  to  prevent  its  rising  high  enough  to  touch  the  string; 


and  in  the  liar  I  there  a'e  two  wires  O  O,  like  staples,  to  sup- 
port  the  slider  li  in  its  place. 

Fig.  C,  is  the  moveable  bar  M  with  the  hooks. 

Fig.  7,  shews  the  hooks  at  laige. 

Fig.  H,  is  the  bar  I,  shewing  the  notches  in  which  the  strings 
lie  to  let  the  pirns  pass  over  thcni,(nlien  the  tubes  arc  brought 
over  as  in  fig.  :i.) 

Fig.  U,  is  the  slider  L,  with  the  pins  that  move  the  pirns. 

It  appears,  by  a  st:iteniciit  of  the  inventor,  that  thr;  nets  used 
in  the  noitliern  fisheries  arc  of  one  breadth  llirnughout.  He 
estimates  that  he  can  make  three  courses  of  one  hundreU 
meshes  each,  in  one  niiiiiite;  that  sueli  a  loom  should  be  about 
;5J  feet  wide,  and  would  cost  about  fiflecn  or  sixteen  pounds. 

A  Loom  to  lie  voiliiil  by  Sicum  or  Wiitcr. — .\  loom  having 
been  invented,  which  may  be  wrought  by  steam,  water,  or  any 
other  first  mover  of  maehinery,  and  its  practical  value  having 
been  ascertained  by  an  extensive  trial,  it  will  be  interesting 
and  useful  in  this  publication,  to  shew  vdiat  has  been  accom- 
plished in  this  brainOi  of  ingenuity,  by  a  record  of  its  proper- 
ties. A  plate  of  iiiiy  ordinary  size  would  not  be  adapted  to 
shew  with  clearness  the  principles  and  eonstruetion  of  this 
euiious  machine  ;  but  a  working  model  is  in  the  possession  of 
the  .Society  for  the  lilncouragement  of  Arts,  &:c.  antl  looms  upon 
this  plan  possess  the  following  advantages: — 1.  From  ;}0U  to 
401)  of  them  may  be  worked  by  one  water-wheel,  or  steam- 
engine,  all  of  which  vvill  weave  cloth,  superior  to  what  is  done 
in  the  common  way.  2.  They  will  go  at  the  rate  of  fit)  shoots 
in  a  minute,  or  two  yards  of  a  nine-hundred  web  in  an  hour. 
3.  They  will  keep  regular  time  in  working,  stop,  and  begin 
again,  as  cpiickly  as  a  slop  watch.  4.  They  \\i\\  keep  con- 
stanlly  going,  CKcopt  at  the  time  of  shifting  two  shuttles,  when 
the  weft  on  the  pirns  is  done.  5.  In  general,  no  knots  need  to 
be  tied,  and  never  more  than  one,  in  place  of  two,  which  are 
requisite  in  the  common  way,  where  a  thread  breaks.  G.  In 
case  the  shuttle  stops  in  the  shed,  the  lay  will  not  come  for- 
ward, and  the  loom  will  instantly  stop  worliing.  7.  They  will 
weave  proportionally  slower,  or  quicker,  according  to  the 
breadth  and  quality  of  the  web,  which  may  be  the  broadest 
now  made.  8.  They  may  be  mounted  with  a  harness,  or  spot 
hcadles,  to  weave  any  pattern,  twilled,  striped,  Uc.  t).  There 
is  but  one  close  shed,  the  same  in  both  breadths,  and  the  strain 
of  the  working  has  no  cfiect  on  the  yarn  behind  the  rods.  10. 
The  bore  and  temples  always  keep  the  same  proper  distance. 

1 1.  There  is  no  time  lost  in  looming,  or  cutting  out  the  cloth  ; 
but  it  is  done  while  the  loom  is  working,  after  the  first  time. 

12.  The  weft  is  well  stretched,  and  exactly  even  to  the  fabric 
required.  13.  Every  piece  of  cloth  is  measured  to  a  straw's 
breadth,  and  marked  where  to  be  cut,  at  any  given  length.  14. 
The  loom  will  work  backwards,  in  case  of  any  accident,  or  of 
one  or  more  shoots  missing.  1.5.  Every  thread  is  as  regular  oa 
the  yarn  beam  as  in  the  cloth,  having  no  more  than  two  threads 
in  the  runner.  IG.  If  a  thread  should  appear  too  coarse  or  fine 
in  the  web,  it  can  be  changed,  or  any  stripe  altered  at  pleasure. 
17.  They  will  weave  the  finest  yarn  more  tenderly,  and  regu- 
larly, than  aeiy  weaver  can  do  with  his  hands  and  feet.  18. 
When  a  thread  either  of  warp  or  weft  breaks  in  it,  the  loom 
will  instantly  stop,  without  stopping  any  other  loom,  and  will 
give  warning  by  the  ringing  of  a  bell.  lU.  A  loom  of  this  kind 
occupies  only  the  same  space  as  a  common  loom  ;  the  expenses 
of  it  will  be  about  half  more;  but  this  additional  expense  is 
more  than  compensated  by  the  various  additional  machinery 
employed  for  preparing  the  yarn  for  the  common  loom,  and 
which  this  loom  renders  entirely  unnecessary.  20.  The  reel- 
ing, winding,  warping,  beaming,  looming,  combing,  dressing, 
fanning,  greasing,  drawing  bores,  shifting  beadles,  rods,  and 
temples,  which  is  nearly  one-half  of  the  weaver's  work,  toge- 
ther with  the  general  waste  accompanying  them,  which  is  about 
si.x  per  cent,  of  the  value  of  the  yarn;  and  all  which  occur  in 
the  operations  of  the  common  loom,  do  not  happen  vnlh  this 
loom,  which,  by  its  single  motion,  without  further  trouble,  per- 
forms every  operation  after  the  spinning,  till  the  making  of  the 
cloth  be  accomplished  ;  by  which,  independently  of  the  .saving 
of  the  waste,  the  expense  incurred  for  reeling,  warping,  wind- 
ing, &,c.  is  saved,  ainounting  to  above  twenty  per  cent,  of  the 
yarn.  21.  The  beadles,  reed,  and  brushes,  will  wear  longer 
than  usual,  from  the  regularity  of  their  motion.     22.  Alore  *hau 
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one-half  of  the  workmanship  will  be  saved  ;  one  weaver  and  a 
boy  being  quite  sufiicient  to  manage  five  looms  of  coarse  work, 
and  three  or  four  in  fine  work. — The  first  attempt  of  the  inven- 
tor of  the  above  loom,  towards  constructing  such  a  machine, 
was  made  in  the  year  1789;  at  which  time  he  entered  a  caveat 
for  a  patent,  but  relinquished  the  idea  of  obtaining  one,  and 
afterwards  made  many  improvements  upon  the  original  plan. 
In  1796,  a  report  in  its  favour  was  made  by  the  Chamber  of 
Commerce  and  Manufactures  at  Glasgow  ;  and  in  1798,  a  loom 
■was  actually  set  at  work,  in  J.  Monteilh's  spinning  works,  at 
Pollockshaws,  four  miles  from  Glasgow,  which  answered  so 
well  that  a  building  was  erected  by  J.  Monteith  to  hold  thirty 
of  the  looms,  and  afterwards  another  to  hold  two  hundred. 

Among  the  most  ingenious  inventions,  or  rather  improve- 
ments in  this  useful  machine,  is  the 

Patent  Poti-cr  Loom,  invented  by  Archibald  Buchanan,  Esq. 
of  Catrine  Cotton-works,  one  of  the  partners  of  the  house  of 
James  Findlay  and  Company,  whereby  a  greater  quantity  of 
cloth  may  be  woven  in  a  given  time  without  injury  to  the  fabric, 
than  by  any  application  of  power  for  that  purpose  heretofore 
employed.  This  invention  consists  in  the  application  of  two 
eccentric  wheels,  A  and  B,  represented  in  fig.  12,  (see  the 
Plate,)  to  a  weaving-loom,  impelled  by  machinery,  as  repre- 
sented in  figs.  11  and  12;  and  the  application  of  these  wheels 
to  the  said  loom  is  particularly  exhibited  by  fig.  12,  as  explained 
by  the  description  hereinafter  set  forth.  The  inventor  claims 
no  part  of  the  said  loom,  or  of  its  construction,  as  his  invention, 
or  as  forming  any  part  of  his  right  of  patent,  except  the  appli- 
cation thereto  of  the  said  two  eccentric  wheels. 

A  reference  to  the  drawings  in  fig.  11  and  12,  and  the  de- 
scription hereunto  annexed,  will  enable  any  person  of  ordinary 
mechanical  skill,  to  understand  and  execute  the  application 
and  operation  of  the  said  two  eccentric  wheels,  either  to 
this  loom,  or,  by  slight  alterations  which  will  be  obviously 
suggested,  to  the  ordinary  weaving  looms  at  present  in 
use  by  the  public.  The  lay  </,  attached  to  the  rod  /i,  vibrating 
upon  its  centres  below,  is  connected  with  the  eccentric  wheel, 
B,  by  means  of  the  crank-rods,  at  F.  This  w  heel  or  pinion,  B, 
receives  its  motions  from  the  wheel  A,  and  the  method  by 
which  these  wheels  are  constructed,  and  the  manner  in  which 
they  are  applied,  are  now  to  be  particularly  described. 

Both  wheels,  as  already  mentioned,  and  as  will  at  once  ap- 
pear by  inspecting  the  drawings,  and,  more  particularly,  fig. 
12,  are  what  is  usually  termed  eccentric — that  is  to  say,  their 
circumferences,  in  which  the  teeth  are  cut,  deviate  from  the 
common  circular  form,  in  such  a  ratio  as  may  be  required,  in 
order  to  give  the  desired  motion  to  the  lay.  In  order  to  con- 
struct such  a  wheel  A,  in  weaving  plain  cloth,  and  which  is 
fixed  upon  the  treadleshaft,  g,  in  fig.  11  and  12,  the  following 
descriptions  and  explanations,  if  carefully  attended  to,  will  be 
sufiicient.  Its  greatest  diameter  being  about  19  incjies,  and 
its  smallest  diameter  about  16  inches — its  deviation  from  the 
circular  form  amounts  to  about  three  inches.  This  deviation, 
however,  may  be  increased  or  diminished,  at  the  discretion  of 
the  constructor,  and  according  to  the  variation  of  velocity  which 
he  wishes  to  communicate  to  the  reciprocating  motion  of  the 
lay.  To  obtain  the  proper  curve  of  eccentricity,  let  two  eccen- 
tric circles  be  drawn,  corresponding  with  the  greatest  and  small- 
est diameters.  Divide  these  circles  into  any  convenient  num- 
ber of  equal  parts  ;  as,  for  example,  64,  and  draw  radii  from 
the  centre  to  the  points  of  division  iu  the  external  circle.  Di- 
vide the  space  between  the  circles  into  the  same  number  of 
equal  parts  with  the  circumference,  one  of  which  being  set  olV 
upon  the  first  radius,  two  upon  the  second,  and  so  on  progres- 
sively, untii  the  whole  are  set  oir,  points  will  be  obtained,  through 
which  a  curved  line  being  drawn,  the  required  form  of  the  cir- 
cumference will  be  marked  oil"  upon  each  quadrantof  the  wheel. 
The  highest  points,  as  will  appear  by  the  drawings,  are  at  the 
two  extremities  of  a  diameter  line,  bisecting  the  external  circle 
and  the  lowest  points,  at  the  extremities  of  another  diameter 
line,  bisecting  the  internal  circles  at  right  angles  to  the  former. 
Thus,  the  form  obtained  bears  some  resemblance  to  an  ellipse, with 
its  conjugate  and  transverse  diameters.  The  pinion  B  must  of 
course  be  constructed  so  as  to  correspond  with,  and  work  into,  the 
wheel  A.  To  efl'ect  this,  it  is  merely  necessary  to  draw  circles 
as  in  the  former  case,  corresponding  with  the  greatest  and  the 


smallest  diameters  required.  Then  set  olT  one-half  of  the  radii 
drawn  upon  the  wheel  A,  the  pinion  being  half  its  diameter, 
and  add,  progressively,  to  each  radius  of  the  pinion,  as  many 
equal  parts  as  were  taken  from  each  corresponding  radius  of 
the  wheel,  and  rice-versn.  The  seniidiameter  of  the  pinion  will 
thus  correspond,  in  every  point  with  each  quadrant  of  the 
wheel,  and  the  pinion  will  revolve  twice  whilst  the  wheel  per- 
forms one  revolution,  as  before  stated — thus  communicating  two 
accelerated  strokes  to  the  lay,  for  each  revolution  of  the  trea- 
dle-shaft moving  the  wheel  A.  The  circumferential  forms  of 
both  being  thus  obtained,  the  teeth  are  to  be  cut  and  rounded 
ott  so  as  to  work  properly  into  each  other  in  revolving  upon  their 
respective  axes.  Though  the  wheel  A  will  thus  produce  two 
revolutions  of  the  pinion  B,  other  proportions  may  be  adopted 
when  deemed  expedient,  and  as  may  suit  the  motions  to  be 
communicated  to  a  greater  number  of  treddles  for  weaving 
plain,  tweeled,  or  figured  cloths.  Those  conversant  with  the 
art  of  weaving,  will  at  one  perceive,  that  a  varied  speed  applied 
to  the  reciprocating  motion  of  the  lay,  is  of  the  greatest  advan- 
tage, and  such  as  will  keep  the  lay  as  nearly  stationary  as  con- 
venient at  the  point  where  the  shuttle  is  thrown  across  the  web  ; 
and  when  the  shed,  or  divided  portions  of  warp,  are  sufficiently 
open  to  allow  the  shuttle  to  pass  without  injury  to  the  warp 
threads.  The  lay,  in  returning,  diives  up  the  woof  to  the  fell 
or  verge  of  the  cloth,  with  a  smart  stroke,  whilst  the  shed  or  di- 
vided portions  of  warp  are  closing  upon  it,  and  when  the  least 
tension  is  given  by  the  treadles  to  the  warp  threads.  Mr.  Bu- 
chanan ascertained,  by  experience,  that  in  looms  having  such 
wheels,  and  the  other  apparatus  before  described,  attached  to 
them,  the  shuttle  may  be  thrown  across  a  web,  36  inches  wide, 
130  times  per  minute,  without  creating  more  breakage,  in  pro- 
portion to  the  quantity  woven,  than  occurs  in  looms  driveu  at 
the  rate  of  80  to  90  crossings  of  the  shuttle  per  minute.* 

Descriptimi  of  the  Druuings. — The  construction  of  the  wheels 
A  B,  upon  the  application  of  which  the  patent  is  claimed,  is 
delineated  on  the  drawing,  fig.  12. 

Figs.  11  and  12  exhibit  the  two  end  views  of  the  loom.  In  the 
following  description,  the  same  letters  of  the  alphabet,  and  nu- 
merals, denote  the  same  things  in  all  the  figures. 

C  D  E  F,  denote  the  frame. — n,  the  strap  communicating  mo- 
tion to  the  loom,  at  J  ;  b,  the  fast  and  loose  pulleys  ;  c,  a  pinion 
fixed  on  the  end  of  tlie  pulley-spindle,  and  working  into  the 
wheel  f/,  of  triple  the  diameter,  gives  motion  to  the  wiper-shaft, 
</.  (See  fig.  11.) — /;,  the  lever  and  fork  ;  and  /,  the  spring  for 
engaging  and  disengaging  the  loom  at  pleasure.  (See  fig.  11.) 
A  lever  is  connected  with  the  protecting  pin  of  the  lay,  2,  for 
disengaging  the  loom,  should  the  shuttle  remain  in  the  shed  ;  m, 
a  small  eccentric  wheel,  fixed  on  the  end  of  the  wiper-shaft,  q, 
(see  fig,  11,)  and  connected  with  the  lever  n,  (see  fig.  11,)  on 
the  top  of  which  is  jointed  a  circular  piece  of  iron,  o,  (see  fig.  11,) 
which  acts  on  the  ratchet  wheel  >•,  and  draws  up  the  cloth  as 
it  is  woven  ;  and  for  varying  the  fabric  in  thickness,  a  ratchet- 
wheel  of  more  or  fewer  teeth  is  applied  ;  p  is  a  catch  bent  in  the 
same  manner  as  o,  which  prevents  the  ratchet  wheel,  r,  from 
returning  back.  By  raising  the  handle  ;)p,  these  catches  are  all 
disengaged.  Behind  the  ratchet-wheel  »•,  is  fixed  a  small  pinion 
working  into  the  wheel,  which  is  fixed  on  the  end  of  the  cloth- 
beam,(,  (see  fig.  11,)  and  covered  with  acard  fillet  for  holding  the 
cloth ;  X,  is  a  small  roll  which  receives  the  cloth  from  the  beam  t, 
and  round  which  it  is  wound,  by  the  motion  of  tlie  beam  t ;  e,  the 
crank  shaft  which  receives  motion  from  the  wiper-shaft,  q,  by 
the  wheels  A  and  B  ;/,  the  connecting-bar;  </,  the  lay  ;/<,  the  lay- 
sword.  (See  fig.  H  and  12.)  S,  the  headle-roll  bearer.  (See  fig. 
11  and  12.)  Q,  the  yarn  roller  bearer.  (See  fig.  11  and  12.— 11, 
the  yarn-roll.  (See  fig.  11  and  12.)  14,  a  screw-box.  (See  fig. 
11.);  1,  is  the  protecting  catch,  for  disengaging  the  loom  \yhen 
the  shuttle  stops  in  the  shed ;  this  catch  is  connected  with  a 
rod  passing  along  the  lay,  on  which  the  shuttle  springs  in  the 
boxes  act;  when  the  shuttle  fails  to  enter  the  box,  this  catch 
falls  down,  and,  striking  against  the  pin,  2,  the  lay  is  held  fast, 
and  the  loom  instantly  disengaged  by  its  connexion  with  the 

•  We  understand  tliat  tlie  patentee  of  this  most  important  invention  has 
himself  driven  the  slmttle  across  the  web  100  times  per  minute,  without 
injury  to  the  cloth  ;  a  speed  which  is  nearly  double  of  that  of  the  looms  at 
present  in  use. 
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lever  wliicli  acts  on  tlie  liaiidlc  of  tlie  loom  i.  (Sec  fi;?.  II  and 
\'i.)  ;i  ;),  the  luildlc  «  ipcrs,  «  hicli,  hy  acting'  on  the  fiiclion 
pulleys  lixi'd  to  llie  ticiidlcs, /i /;,  aUciiiivtil>  elevate  and  de- 
press tlie  treadles.  (See  lip;.  r2.)  7  7,  the  short  niarelies  con- 
necting^ Ihcheddles,  88  «S,  with  tlie  treadles,  G(i.  (See  fi;;.  Vi.) 
4  4,  fri<lion  pulleys,  fixed  to  the  lu'ddle-vvipers,  ;5  ;j,  actiiif;  al- 
ternately on  the  treadles  io,  to  which  the  piekini;  pe;;, //,  for 
throning'  the  shuttle,  is  connected  by  bolts  and  screws  ;  10,  is 
the  warp-yarn  beam.  (See  li<;.  I'i.) !  ^^  U,  the  eccentric  wheels, 
for  givintc  motion  to  the  lay  </.  (See  fiff.  1'2.)  i/,  the  bearer  of 
the  boltfork,  U,  and  which  extends  so  as  to  connect  another  loom. 
(See  fiR-  II  ;)  14,  the  fiiction  wheel;  its  appendajrcs  arc  two 
plates  fastened  to  the  beam-shafl,  and  upon  one  oltlieni  is  (^lued 
a  piece  of  leather,  which  is  made  perfectly  Hat  by  tnriiin;;;  the 
face  of  one  of  the  appenda;;e  wheels  is  also  turned  llat,  but  this 
wheel  is  loose  on  the  spindle  ;  on  the  outside  of  it  is  the  screw- 
box,  14,  the  outer  part  of  whicli  is  made  fast  to  the  beam  shall, 
by  a  pin  passed  through  it,  the  inner  part  of  llie  box  is  then 
screwed  up  af^ainst  the  outer  face  of  the  said  wheel,  which 
presses  the  two  surfaces  together,  and  any  degree  of  tension  ('an 
be  given  to  the  warp-yarn  by  more  or  less  screwing  of  the  box, 
14.  (Sec  (li;.  II.)  There  is  a  small  pinchinp.  screw-pin  which  is 
.screwed  into  the  outer  box,  the  point  of  which  enters  a  small 
cavity  in  tlie  inner  part  of  the  box,  and  prevents  it  from  un- 
screwing. 17,  the  ion;;  heddle  marches  connected  to  the  lied- 
dles,  8,  by  cords,  and  to  the  short  marches,  7  7,  by  wires.  (.See 
fig.  12.)    /,  the  bearer  of  the  pidley-shafl.  (S'oe  (i<r.  II.) 

Method  of  Weavinri  Cloth  of  extremely  Fine  Qnulilij. — This 
improved  mode  of  vieaviiig  consists  in  addiii?  more  thread  of 
the  warp  within  each  dent  or  split  of  the  reed  than  in  the  com- 
mon way  ;  for  instance,  whore  in  the  common  mode  there  are 
only  two  threads  in  the  reed,  there  are  upon  this  plan  three  or 
four.  The  weft  or  shoot  is  thrown  in  the  common  way  with  a 
.single  thread.  When  the  cloth  is  woven  and  taken  out  of  the 
loom,  it  has  the  appearance  of  beins  barred  or  striped,  the 
cane  of  the  reed  occasioning  that  part  of  the  cloth  struck  with 
it  to  look  thinner,  owing  to  the  threads  of  the  warp  being  fur- 
ther apart.  The  cloth  is  then  to  be  wet  in  water,  and  in  that 
state  to  be  repeatedly  stretched  across  by  the  hands  backwards 
and  forwards  corner-ways  ;  by  this  means,  the  threads  which 
apparently  formed  the  stripe,  or  close  part  of  the  elolli,  sepa- 
rate from  each  other,  and  become  diffused  at  crjuai  distances. 
The  appearance  of  stripes  being  entirelv  removed,  the  cloth 
becomes  of  inconceivable  fineness,  and  extremely  regular  in 
te.xture.  This  operation  must,  in  cotton  fabrics,  be  performed 
before  the  cloth  goes  to  the  bleach-ground.  .Silk  goods,  on 
being  taken  out  of  the  loom,  must  be  wet  and  well  rubbed,  as 
in  the  common  mode  of  washing,  and  then  stretched  back- 
wards and  forwards,  in  the  manner  above  directed  for  cotton 
good.s.  In  silk  goods  the  warp  and  weft  may  be  both  alike  ;  in 
cotton  goods  the  weft  may  be  softer,  but  of  the  same  fineness. 
Fine  linen  cambrics  may  be  made  on  this  plan,  much  superior 
to  any  hitherto  made  in  France.  Though  there  are  three 
threads  within  each  dent  or  split  of  the  reed,  whilst  the  cloth 
is  weaving,  yet  the  headles  or  yealds  lift  up  their  threads  alter- 
nately throughout  the  whole  breadth  of  the  cloth,  and  there  are 
about  a'jO  shoots  in  an  inch.  IJy  this  improvement,  cotton, 
linen,  and  silk  goods,  can  be  made  much  sooner  and  finer,  than 
by  any  method  yet  discovered.  The  inventor  of  it  made  a  piece 
of  plain  silk  cloth,  from  hand-thrown  silk  in  the  gum,  that  con- 
tained the  amazing  c^uantity  of  65,536  meshes  in  one  square 
inch.  It  is  impossible  to  make  a  reed  half  so  fine  as  to  weave 
such  cloth  upon  the  present  principles  of  weaving;  and  even  if 
that  could  be  done,  no  weaver  could  make  use  of  it :  but  upon 
the  above  plan,  which  the  inventor  asserts  he  can  teach  in  two 
minutes,  as  fine  cloth  may  be  woven  in  a  twelve  hundred  ree<l, 
as  by  the  old  mode  in  a  reed  of  twenty-four  hundred,  and  with 
less  rather  than  more  trouble. 

LOOP  Holes,  certain  small  apertures  formed  in  the  bulk- 
beads  and  other  parts  of  a  merchant  ship,  througli  which  the 
small  arms  are  fired  on  an  enemy  who  boards  her. 

LOOPINti,  in  Metallurgy,  a  word  used  by  the  miners  of 
some  counties  of  England,  to  express  the  running  together  of 
the  matter  of  an  ore  into  a  mass,  in  the  roasting  or  first  burn- 
ing, intended  only  to  calcine  it  so  far  as  to  make  it  fit  for  pow- 
dering. This  accident,  which  gives  the  miners  some  trouble, 
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is  geiK^rally  owing  to  the  continuing  of  the  fire  too  long  in  this 

pioccss. 

LOPI"/,  or  Indian-root,  in  the  Materia  Mcdica. — The 
plant  to  w  hi<h  this  article  belongs  is  unknown.  Neither  the 
woody  nor  corti<al  part  of  the  root  has  any  remarkably  sensible 
(|uality.  A  slight  bitterness  is  perceptible  ;  and  it  is  recom- 
inendcd,  like  siinarouba,  in  diarrlKtas,  even  of  the  collitjuativc 
kind,  in  hall-drachm  doses  four  times  a  day.  Little  of  this  root 
has  been  brought  to  Kiirope  ;  but  some  of  those  who  have  had 
an  opportunity  of  employing  it,  speak  in  very  high  terms  of 
the  ellecis  obtained  from  it. 

LOPHIUS,  I'liliiiiff  I'roi/,  Toad-fish,  or  Sea-devil,  a  genns 
of  the  bianchiostegous  urdcr  of  fishes. 

Lt>RANTllU.S,  a  genus  of  plants  belonging  to  thehexandria 
class,  and  in  the  natural  method  ranking  under  the  48th  order, 
Ag;;rcgatae. 

H)KI),  a  title  of  honour  given  to  those  who  are  noble  either 
by  birth  or  creation.  In  Ihis  sense,  it  amounts  to  much  the 
same  as  peer  of  the  realm,  or  lord  of  parliament.  The  title  is 
by  courtesy  also  given  to  all  the  sons  of  dukes  and  marquises, 
and  to  the  eldest  sons  of  carls:  and  it  is  also  a  title  of  honour 
bestowed  on  those  who  are  honourable  by  their  employments; 
as  lord  advocate,  lord  chamberlain,  lord  chancellor,  Sec. 

LORD'S  DAY.  All  persons,  not  having  a  reasonable  excuse, 
shall  resort  to  their  parish  church  or  chapel  (or  some  congrega- 
tion of  religious  worship  allowed  by  the  Toleration  Act)  on 
every  Sunday,  on  pain  of  punishment  by  the  censures  of  the 
church,  and  of  forfeiting  one  shilling  to  the  poor.  The  hundred 
are  not  answerable  for  robberies  on  the  Lord's  day.  No  per- 
son on  that  day  shall  serve  or  execute  any  writ,  process, 
judgment.  &c.  except  in  cases  of  treason,  felony,  or  breach  of 
the  peace,  and  the  service  thereof  shall  be  void. 

LORDS,  Hotisr.  of,  one  of  the  three  estates  of  parliament, 
and  composed  of  the  lords  spiritual  and  temporal. 

LORDASLS,  in  the  medical  writings,  a  name  given  to  a 
(listenipcred  state  of  the  spine,  in  which  it  is  bent  inwards,  or 
towards  the  anterior  parts.  It  is  used  in  opposition  to  gibbous, 
or  hump-liacked. 

LOTION,  in  medicine  and  pharmacy,  is  such  washing  as 
concerns  beautifying  the  skin,  by  clearing  it  of  the  deformities 
made  by  a  preternatural  serretion.  Almost  all  tlie  lotions 
advertised  for  sale  as  quack  medicines,  contain  much  delete- 
rious matter,  such  as  muriatcd  mercury,  and  therefore  ought 
never  to  be  had  recourse  to. 

LOTTERIES,  games  of  hazard,  in  which  small  sams  are 
advanced  for  the  chance  of  obtaining  a  larger  value.  Lotteries 
are  formed  on  various  plans;  but  in  general  they  consist  of  a 
certain  number  of  tickets,  which  are  drawn  at  the  same  time, 
with  a  corresponding  number  of  blanks  and  prizes  mixed  toge- 
ther, and  by  which  the  fate  of  the  tickets  is  determined.  All 
lotteries,  except  those  established  by  Act  of  Parliament,  were,  in 
the  reign  of  queen  Anne,  declared  to  be  public  nuisances- 

LOUGH,  or  Loch,  the  former  is  the  Irish,  and  the  latter  the 
Scotch  term  for  lake.     .See  that  article. 

LOVE,  in  a  large  sense  of  the  word,  denotes  all  those  affec 
tions  of  the  pleasing  kind  which  objects  and  incidents  raise  in 
us;  thus  we  arc  said  to  love  not  only  intelligent  agents  of 
morally  good  dispositions,  but  also  sensual  pleasures,  riches, 
and  honours.  But  Love,  in  its  usual  and  more  appio,;riatc 
signification,  may  be  defined  "  that  alfection  which,  beio;.;  com- 
pounded of  animal  desire,  esteem,  and  benevolence,  becomes 
the  bond  of  attachment  and  union  between  individuals  of  the 
dilferent  sexes  ;  and  makes  them  feel  in  the  society  of  each 
other  a  species  of  happiness  which  they  experience  no  where 
else." 

LOW-BELL,  in  Birding,  a  name  given  to  a  bell,  by  means 
of  which  they  take  birds  in  the  night,  in  open  champaign  coun- 
tries, and  among  stubble  in  October.  The  method  is,  to  go 
out  about  nine  o'clock  at  night  in  a  still  evening,  when  the  air 
is  mild,  and  the  moon  does  not  shine.  The  low-bell  should  be 
of  a  deep  and  hollow  sound,  and  of  such  a  size  that  a  man 
may  conveniently  carry  it  in  one  hand.  The  person  who  car- 
ries it,  is  to  make  it  toll  all  the  way  he  goes,  as  nearly  as  may 
be,  in  that  manner  in  which  the  bell  on' the  neck  of  a  sheep 
tolls  as  it  goes  on  and  feeds.  There  iinist  be  also  a  box  made 
like  a  large  lantern,  about  a  foot  square,  and  lined  with  tin, 
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but  with  one  side  open.  Two  or  three  great  lights  are  to  be 
set  ill  this;  and  the  box  is  to  be  fixed  to  the  person's  breast, 
with  tlie  open  side  forwards,  so  tliat  the  light  may  be  cast  for- 
ward to  a  great  distance.  It  will  spread  as  it  goes  out  of  the 
box  ;  and  will  distinctly  shew  to  the  person  that  carries  it, 
whatever  tliere  is  in  the  large  space  of  ground  over  whicli  it 
extends,  and  consequently  all  the  birds  that  roost  upon  the 
ground.  Two  persons  must  follow  him  who  carries  the  box 
and  bell,  one  on  each  side,  so  as  not  to  be  within  the  reach  of 
the  light  to  shew  tlieinselves.  Each  of  these  is  to  have  a  hand- 
net  of  about  three  or  four  feet  square,  fastened  to  a  long  stick 
or  pole ;  and  on  whiclisoever  side  any  bird  is  seen  at  roost,  the 
person  who  is  nearest  is  to  lay  his  net  over  it,  and  take  it  with 
as  little  noise  as  possible.  When  the  net  is  over  the  bird,  the 
person  who  laid  it  is  not  to  be  in  a  hurry  to  take  the  bird,  but 
must  stay  till  he  who  carries  tlie  light  is  got  beyond  it,  that  the 
motions  may  not  be  discovered.  The  blaze  of  the  light  and  the 
noise  of  the  bell  terrify  and  amaze  the  birds  in  such  a  manner, 
that  they  remain  still  to  be  taken;  but  the  people  who  are 
about  the  work,  must  keep  the  greatest  quiet  and  stillness  that 
may  be.  Some  people  are  fond  of  going  on  this  scheme  alone. 
The  person  then  fixes  the  light  box  to  his  breast,  and  carries 
the  bell  in  one  hand  and  the  net  in  the  other;  the  net  in  this 
case  may  be  somewhat  smaller,  and  the  handle  shorter.  When 
more  than  one  are  out  at  a  time,  it  is  always  proper  to  carry  a 
gun,  as  it  is  no  UQComnion  thing  to  spy  a  hare  when  on  tJiis 
expedition. 

LOWERING,  among  distillers,  a  term  used  to  express  the 
debasing  the  strength  of  any  spirituous  liquor,  by  mixing  water 
with  it.  The  standard  and  marketable  price  of  these  liquors  is 
fixed  in  regard  to  a  certain  strength  in  them  called  proof;  this 
is  tliat  strength  which  makes  them,  when  shaken  in  a  phial  or 
poured  from  on  high  into  a  glass,  retain  a  froth  or  crown  of 
bubbles  for  some  time.  In  this  state,  spirits  consist  of  alsout 
half  pure  or  totally  inllaniniable  spirit,  and  half  water;  and  if 
any  foreign  or  home  spirits  are  to  be  exposed  to  sale,  and  are 
found  to  have  this  proof  wanting,  scarce  any  body  will  buy  it 
till  it  has  been  distilled  again,  and  brought  to  that  strength  ; 
and  if  it  is  above  that  strength,  the  proprietor  usually  adds 
w  ater  to  it  to  bring  it  down  to  that  standard.  There  is  another 
kind  of  lowering  among  the  retailers  of  spirituous  liquors  to 
the  vulgar,  by  reducing  it  under  the  standard  proof.  Whoever 
has  the  art  of  doing  tliis  without  destroying  the  bubble  proof, 
which  is  easily  done  by  means  of  some  addition  that  gives  a 
greater  tenacity  to  the  parts  of  the  spirits,  will  deceive  all  that 
judge  by  this  proof  alone.  In  this  case,  the  best  way  to  judge 
of  liquors  is  by  the  eye  and  tongue,  and  especially  by  that  in- 
strument called  Hydrometer. 

LOW  Water,  the  lowest  point  to  which  the  tide  ebbs.  See 
the  article  Tide. 

LOXODROMIC  Curve,  or  Spiral,  the  path  of  a  ship  when 
Iier  course  is  directed  constantly  towards  the  same  point  of  the 
compass,  thereby  cutting  all  the  meridians  at  the  same  angle. 
See  Rhi'MB  Line. 

LOZENGE,  in  Heraldry,  a  four-cornered  figure,  resembling 
a  pane  of  glass  in  old  casements.  See  Hekalurv.  Though  all 
lieralds  agree,  thai  single  ladies  are  to  place  their  arms  on 
lozenges,  yet  they  diller  as  to  the  origin  of  this  privilege. 

LozKNiiE.  is  also  a  form  of  medicine,  made  into  small  bits, 
to  be  held  or  chewed  in  the  mouth  till  they  are  melted  there: 
the  same  with  what  are  otherwise  called  Irochisci  "  troches." 

LOZENGES,  among  jewellers,  are  common  to  brilliant  and 
rose  diamonds.  In  brilliants,  they  are  formed  by  the  meeting 
of  the  skill  and  star  facets  on  the  bezil ;  in  the  latter,  by  the 
meeting  of  the  facets  in  the  horizontal  ribs  of  the  crown.  Sec 
Facets. 

LUBBER,  a  contemptuous  name  given  by  sailors  to  those 
who  know  not  the  duty  of  a  seaman. 

LuBBER's-//()/e,  is  the  vacant  space  between  the  head  of  a 
lower  mast  and  the  edge  of  the  top  ;  it  is  so  termed  from  a  suppo- 
sition that  a  lubber  not  caring  to  trust  himself  up  the  fultock 
shrouds,  will  prefer  that  way  of  getting  into  the  top. 

LUCIUA,  Bright,  an  appellation  used  byway  of  distinction 
to  several  stars  ;   as  Lucida  Corona,  Ilydrir,  Lyra,  &c. 

LUCn-'El!,  a  name  given  to  the  planet  Venus,  when  she 
appears  in  the  morning  before  sun-rise. 


LUFF,  the  order  of  the  helmsman  to  put  the  tiller  towards 
the  Ice-side  of  the  ship,  in  order  to  make  the  ship  sail  nearer 
the  direction  of  the  wind,  hence 

Ll'FF  Hound,  or  Luff  a  Lee,  is  the  extreme  of  this  movement 
by  which  it  is  intended  to  throw  the  ship's  head  up  in  the  wind, 

Luff  np,  is  to  bid  the  steersman  keep  nearer  to  the  wind. 

Luff  into  a  Harhour,  is  to  sail  into  it  close  by  the  wind. 

A  ship  is  accordingly  said  to  spring  her  lulf  when  she  yields 
to  the  eliort  of  the  helm  by  sailing  nearer  to  the  wind  than  she 
did  before. 

Luff  Tackle,  ti  name  given  to  any  large  tackle  that  is  not  des- 
tined for  a  particular  place,  but  may  be  variously  employed  as 
occasion  requires.  It  is  generally  somewhat  larger  than  the 
jingle-tackle,  although  smaller  than  those  which  serve  to  hoist 
the  heavier  materials  into  and  out  of  the  vessel,  which  latter 
are  the  main  and  fore  tackles,  the  slay  and  quarter  tackles,  &c. 

LUGGER,  a  vessel  carrying  three  masts  with  a  running  bow- 
sprit, upon  which  she  sets  lug-sails,  and  sometimes  has  top- 
sails adapted  to  them. 

Lug  Sail,  a  quadrilateral  sail  bent  upon  a  yard  which  hangs 
obliquely  to  the  mast  at  one-third  of  its  length.  These  are 
more  particularly  used  in  the  barca-longas,  navigated  by  the 
Spaniards  in  the  Mediterranean. 

Lug  Sail  Boat,  a  boat  carrying  sails  of  the  preceding  descrip- 
tion. 

LUMBAGO,  a  fixed  pain  in  the  small  of  the  back. 

LUMBARIS,  a  name  given  to  the  arteries  and  veins  which 
spread  over  the  loins. 

LUMBRICAL,  a  name  given  to  four  muscles  of  the  fingers, 
and  to  as  many  of  the  toes. 

LUMBRICUS,  the  Worm,  a  genus  of  animals  belonging  to 
the  order  of  vermes  intestina. 

LUMINARIES,  a  term  employed,  by  way  of  eminence,  to 
denote  the  sun  and  moon. 

LUMINOUS,  or  Phosphorescent  .An'imals,  consist  of 
insects  and  zoophytes,  molluscuous  worms,  &c.  Insects  furnish 
about  twelve  genera,  all  the  species  of  wliich  are  luminous; 
among  those  we  may  notice  the  lampyris,  or  glow-worm,  and 
fire-fly  tribes;  the  fulgora,  or  lantern-lly;  the  scolopendra,  or 
centipede;  the  fausus  spoerocenus  ;  the  elater  noctilucus,  and 
the  cancer  fulgens.  Among  the  worm-class,  the  principal  are 
the  phloas,  or  pholas,  as  it  is  now  generally  but  erroneously 
denominated,  the  pyrosonia,  the  medusa  phosphorea,  the  nereis 
nocticula,  the  pennatula,  or  sea-pen,  and  various  species  of  the 
sepia  or  cuttle-fish.  The  atmosphere  in  some  parts  of  Italy 
appears  occasionally  to  be  on  fire,  in  the  evening,  from  the 
great  quantities  of  one  species  of  the  lampyris  that  throng 
together.  A  single  individual  of  the  South  America  fulgora, 
fixed  upon  the  top  of  a  cane,  or  other  staff,  will  afford  light 
enough  to  read  by.  The  streams  of  light  that  issue  from  the 
elatcr  noctilucus  are  so  strong  in  the  night,  that  even  the 
smallest  print  may  be  read  by  their  lustre.  The  acudia  or  iire- 
fly  is  of  the  beetle  kind,  and  inhabits  South  America.  The 
natives  use  them  instead  of  candles,  putting  from  one  to  three 
of  them  under  a  glass.  Madame  Meiran  says,  that  at  Suriueun, 
the  light  of  this  fly  is  so  great,  that  she  saw  sufficiently  well  to 
paint  and  finish  one  of  them  in  her  work  on  Insects.  The 
largest  of  the  acudia  are  said  to  be  four  inches  long,  and  to 
shine  like  a  shooting  star  as  they  fly.  They  are  thence  called 
Lantern-bearers.  The  pyrosonia,  when  at  rest,  emits  a  pale 
blue  lustre  ;  but  when  in  motion  a  much  stronger  light,  varie- 
gated by  all  the  colours  of  the  rainbow.  The  phloas  secretes  a 
luminous  juice,  every  drop  of  which  illuminates,  for  a  length  of 
time,  whatever  substance  it  falls  upon,  or  even  touches  ;  and 
the  animal,  after  death,  may  be  preserved  so  a?  to  retain  its 
luminous  power  for  at  least  a  twelvemonth.  The  t.octilucent 
nereis  often  illuminates,  ty  its  numbers,  the  waters  it  inhabits, 
to  a  very  considerable  extent;  and  gives  so  bright  a  spiendo-jr 
to  the  waves,  that,  like  the  atmosphere  whon  lighted  up  by 
the  lampyris  italica,  they  appear  as  tliough  they  were  in  a  full 
flame-  The  organ  from  which  the  luminous  matter  is  thrown 
forth,  in  these  different  animals,  is  of  a  very  difi'erent  charac- 
ter, and  placed  in  very  diO'erent  parts  of  the  body;  sometimes 
in  the  head,  sometimes  in  the  tail,  sometimes  in  the  antennae, 
sometimes  over  the  surface  generally. 
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LUMPKHS,  lal)niirrrs  employed  to  loud  nnd  unload  a  nici- 
cliant  ship  wlioii  in  liaiboiir. 

LUNAR,  any  tliin;;  ii'latinp;  tc  the  moon;  thus  we  say, 
Lunar  Ci/de.  Luniir  l\I<int/i,  I.iiitar  Yiar,  &,(;. 

Lunar  Distam-r,  in  Naviitntion,  a  popular  term  used  to  indi- 
cate the  followiii;;  rule  of  findini;  the  dislanec  ol"  the  moon  from 
the  sun  or  some  (ixcd  star,  for  the  purpose  of  ascirlaiiiins  the 
longitude.  Take  the  dillcrcnio  of  the  apparent  altitudes  of  the 
moon  and  star,  or  moon  and  sun,  and  hall  the  dillcrcuce  of  lluir 
altitudes  ;  also  take  half  the  sum  and  li;\lf  the  dill'erence  of  the 
apparent  distance  and  dillcrence  of  the  apparent  altitudes  ; 
then  to  the  log.  sines  of  this  half  simi  and  half  dillerence,  avid 
the  log.  cos.  of  the  true  altitudes  (as  corrected  for  senii- 
diametcrs,  refraetimi,  parallax,  and  dill'erence,  l>y  means  of  the 
tables  calculated  for  these  purposes)  and  the  complements  of 
the  log.  cos.  of  the  apparent  altitudes,  and  take  half  the  su.u. 
From  this  half  sum  take  the  log.  sines  of  half  the  dill'erence  of 
the  true  altitudes,  and  find  the  remainder  among  the  log.  tang., 
which  being  found,  take  out  the  corresponding  log.  cos.  wilhoiit 
taking  out  the  arc,  which  is  unnecessary.  Lastly,  subtract 
this  log.  cos.  from  the  log.  sine  of  half  the  dillerence  of  the  true 
altitudes,  increased  by  10  in  the  index  ;  and  the  remainder  will 
be  the  log.  sine  of  half  the  true  dillerence. 

Thus,  for  example,  let  there  be  proposed  the  following  data, 
to  find  the  true  distances  ;  viz. 

Apparent  dist.   >  and  0 6I°28' 35" 

Apparent  alt.     > 's  centre 12.30 

Apparent  alt.    ©'s  centre 24  48 

True  alt )  's  centre 13  20  42 

True  alt 0's  centre 21  4.)  67 

Apparent  altitude  of  0 24  4S 

Apparent  altitude  of  ) 12  30 


Different  apparent  altitudes 12  18 


True  altitude  of  0 24  45  57 

True  altitude  of  > 13  20  42 

2)11  25   15 


J  difference  true  altitude  5  42  37^ 


Apparent  distance 

Different  apparent  altitude 


. .  51  28  35 

..   12  18 

2)03  4fi  35 


sum 31  53  171 


2)3!>  10  35 


i  diffeience  19  35  171 


Then  by  the  foregoing  rule  we  have  the  following  compu- 
tation : 

Log.  sine 31°53'  17i" 97228488 

Log.  sine 19  35  17' 952.53755 

Co.  log.  cos 12,30  0  0104185 

Log.  cos 13  20  42    9-9881119 

Co.  log.  cos 24  48  ....  0-042020(1 

Log.  cos 24  45  57     9-9580990 


Log.  sine 5  42  37    . 

Log.  tan.  of  an  arch    

Corresponding  log.  cosine 

Log.  sine 25  34  54^  . , 


2)39-2468743 

19-6-234371 
. ..   8-9978159 

...10-6-256212 


9-3625337 
9  63528-32 


True  distance  ....  51    9  49 


This  is  the  direct  method  of  determining  the  true  distance, 
indcpcMdciilly  of  any  ollnr  tallies  than  those  of  coninujn  loga- 
rillnns,  and  what  are  found  in  the  Nautical  Alnuinack  ;  hut  as 
this  is  the  most  laborious  o|)eralion  i;onncclcd  with  the  longi- 
tude problem,  various  other  rules  have  been  devised,  which  by 
the  help  of  certain  tables  render  the  operation  much  more  siin- 
pie  and  expeditious;  hut  in  a  work  of  this  kind,  we  cannot 
properly  enter  upon  the  problem  under  that  point  of  view,  in 
conseciuenee  of  our  not  having  the  necessary  tables  to  refer  to. 
'I'he  most  approved  of  these  rules  may  be  seen  by  consulting 
Mackay  on  the  Longitude. 

LUNAKI-:  (JS,  in  Anatomy,  is  the  second  bone  in  the  first 
row  of  the  carpus.  It  has  its  name  from  the  Latin,  luna,  "  the 
moon,"  because  (me  of  its  sides  is  in  form  of  a  crescent. 

LUNAIII.A,  Satiii-Jlnicer,  or  MiKniuinl,  a  genus  of  plants 
belonging  to  the  tetradynaniia  class,  and  in  the  natural  method 
ranking  under  the  39lh  order,  Siliquosa;. 

JjUNATION,  the  lime  between  one  new  moon  and  another; 
consisting  of  '29  days,  12  hours,  44  minutes,  ;j;.J  seconds, 

LUNK,  Lunula,  in  (Jeometry,  is  the  space  included  between 
the  ares  of  two  unecpial  circles,  forming  a  sort  of  crescent  or 
half  moon;  the  area  of  which  may  in  many  cases  be  as  accu- 
rately determined  as  that  of  any  rectilinear  figure.  The  luno 
was  the  first  curvilinear  space  of  which  the  quadrature  was 
ascertained,  and  this  is  said  to  have  been  first  cllccted  by  Hip. 
pocrates  of  Chios  ;  and  the  figure  still  bears  his  name,  being 
commonly  denominated  the  lune  of  Hippocrates  ;  the  construc- 
tion of  which  is  as  follows  : 

On  the  diameter  of  a  semicircle 
describe  a  right-angled  triangle,  of 
which  the  angular  point  will  neces- 
sarily fall  in  the  circumference.  Then 
on  each  of  the  sides  A  D,  i)  U,  de- 
scribe a  semicircle,  and  the  two 
figures  AGFD.  DHEB  will  be 
Junes,  and  the  area  of  Ihcm  mHI  be 
equal  to  the  area  of  the  right-angled  triangle  A  D  B. 

LUNETTE,  in  Fortification,  an  enveloped  counterguard,  or 
elevation  of  the  earth,  made  beyond  the  second  ditch,  opposite 
to  the  places  of  arms,  difl'ering  from  the  ravelins  only  in  their 
situation.  Lunettes  are  usually  made  in  ditches  full  of  water, 
and  serve  to  the  same  purpose  as  faussebrayes,  to  dispute  the 
passage  of  the  ditch.     See  Foktification. 

Lunette,  in  the  Manege,  is  a  half  horse-shoe,  or  such  a  shoe 
as  wants  the  sponge,  i.  e.  that  part  of  the  branch  which  runs 
towards  the  quarters  of  the  foot. 

Lunette,  is  also  the  name  of  two  small  pieces  of  felt, 
made  round  and  hollow,  to  clap  upon  the  eyes  of  a  vicious 
horse,  that  is  apt  to  bite,  and  strike  with  his  fore-feet,  or  that 
will  not  sufler  his  rider  to  mount  lifrn. 

LUNGS,  in  Anatomy,  a  part  of  the  human  body  serving  for 
respiration.  In  the  Joi(i-»i«/  de  Medecine  for  June,  1789,  is  a 
description  of  an  instrument  for  inflating  the  lungs,  invented 
by  M.  Gorcy,  physician  to  the  military' hospital  at  Newsbri- 
sach,  which  appears  to  be  extremely  well  adapted  to  the  pur- 
pose, whilst  it  may  be  used  with  the  greatest  ease  and  facility. 
This  instrument,  which  the  inventor  styles  apodopic,  that  is] 
"  restorer  of  respiration,"  consists  of  a  double  pair  of  bellows! 
BCLM,  fig.  1,  the  two  different  parts  of  which  have  no  com- 
munication with  each  other.  In  the  lower  side  B  M  is  an  aper- 
ture A,  for  a  valve  constructed  on  the  principles  of  those  of 
M'Nairne's  air  pump.  It  consists  of  a  rim  of  copper,  closed 
at  one  end  by  a  plate  of  the  same  metal,  in  which  plate  are 
seven  small  holes  placed  at  equal  distances.  This  plate  is 
covered  with  pieces  of  silk  coated  with  elastic  gum,  in  which 
are  six  transverse  incisions,  of  two  or  three  lines  in  length. 
Each  incision  is  so  made  as  to  be  situated  between  two  of'the 
holes,  and  at  an  equal  distance  from  each  :  see  I),  fig.  2. 

The  silk  must  be  made  very  secure  by  a  thread  passing  seve- 
ral times  round  the  rim.  It  is  obvious,  that  a  stream  of  air 
applied  to  that  side  of  the  plate  which  is  opposite  the  silk,  will 
pass  through  the  holes,  and,  lifting  up  the  silk,  will  escape 
through  the  incisions.  On  the  contrary,  a  stream  of  air  applied 
to  the  other  side  will  press  the  silk  iipon  the  pkite,  and  thus 
close  the  holes,  so  that  it  will  be  impossible  for  it  to  pass 
through  them.     This  valve  opens  internally,  so  as  to  admit  the 
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air  from  witliout.  At  B  is  anotlier  valve,  on  the  same  ronstruc- 
tioii,  but,  opening  in  a  contrary  direction,  thus  perniilting  tlie 
air  to  escape  out  of  the  lower  part  into  tlie  tube  E  F,  but  pre- 
venting its  entrance.  At  C  is  another  valve,  opening  internally 
to  admit  the  air  from  the  tube  E  F  ;  and  at  D  there  is  a  fourlh, 
opening  externally  to  dicharge  the  air  from  the  upper  part.  The 
flexible  tube  E  F,  screwed  at  the  end  C  13,  being  introduced  into 
one  of  the  nostrils,  whilst  the  mouth  and  the  other  nostril  are 
closed  by  an  assistant,  if  we  separate  t!ie  two  handles  L  M, 
which  were  close  together  at  the  introduction  of  the  tube,  it  is 
evident  that  the  air  in  thr  lungs  will  rush  into  the  upper  part 
through  the  valve  C,  whilst  the  external  air  will  fill  the  lower 
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part  through  the  valve  A  ;  the  two  handles  being  again  brought 
into  contact,  the  atniosphcrie  air  will  be  forced  into  the  hinss 
through  the  valve  U,  and  at  the  same  time  the  air  in  the  upper 
part  will  be  discharsfed  at  the  valve  D.  Thus  by  tne  alternate 
play  of  the  double  bellows,  the  lungs  will  be  ailcrnately  tilled 
and  emptied  as  in  respiration.  In  using  this  instrument,  care 
should  be  taken  not  to  be  too  violent ;  as  the  more  perfectly  the 
natural  motion  of  respiration  is  imitated,  the  better.  To  pre- 
vent any  substances  from  without  injuring  the  valves  AD,  fig. 
I,  the  rim  is  made  with  a  screw  B,  fig.  3,  in  order  to  receive  a 
cap  A  A,  ng.  3,  full  of 
small    holes.     This   screw  A^ 

has  also  another  use.  If  kII!'  ilk- 
air,  or  oxygen  gas,  be  pre- 
ferred, a  bladder,  filled 
with  air,  fig.  4,  may,  by 
means  of  the  screw  A,  be 
fastened  to  the  valve  A, 
fig.  1  ;  and,  to  prevent 
waste,  as  this  air  may 
serve  several  times,  a  flex- 
ible tube  may  be  screwed 
on  the  valve  D,  fig.  1,  com- 
municating with  the  blad- 
der by  means  of  the  open- 
ing rf,  fig.  4:  thus  it  may 
be  employed  as  often  as 
the  operator  thinks  proper.  There  is  a  handle  K  to  the  partition 
in  the  middle,  in  order  that,  if  it  be  at  anytime  necessary  to 
use  either  of  the  divisions  alone,  the  other  may  be  confined 
from  acting,  c  6,  fig.  5,  represent  the  two  valves  to  be  applied 
at  the  end  of  the  instrument  c  15,  fig.  1  ;  and  fig.  6,  is  a  section 
of  the  end  c  B,  shewing  the  valves  in  their  proper  places.  It  is 
proper  to  add,  that  the  capacitv  of  the  instrument  should  be 
proportioned  to  the  quantity  of  air  received  into  the  lungs  in 
inspiration,  which  Dr.  Goodwyn  has  ascertained  to  be  twelve 
cubical  inches,  or  somewhat  more.  Each  division  of  the 
instrument,  therefore,  should  be  capable  of  containing  that 
quantity. 

LUPUS,  ihc  Wolf,  one  of  the  old  constellations,  lies  on  the 
East  of  Centaurus,  with  which  it  is  bounded  on  the  North  by 
Scorpio,  and  on  the  West  by  Norma  Euclidis ;  or,  anciently, 
by  Ara,  the  altar. 

LUSTRAL,an  epithet  given  by  the  ancients  to  the  water  used 


in  their  ceremonies  to  sprinkle  and  purify  the  people.     From 
them  the  Roman  church  borrowed  the  holy  water. 

LUSTRATION,  in  Antiquity,  sacrifices  or  ceremonies  by 
which  the  ancients  purified  their  cities,  fields,  armies,  or  peo- 
ple defiled  by  any  crime  or  impurity.  Some  of  these  lustra- 
tions were  public,  others  private,  there  were  three  species  or 
manners  of  performing  lustration,  i'/>.  by  fire  and  sulphur,  by 
\yater,  and  by  air  ;  which  last  was  done  by  fanning  and  agita- 
ting the  air  round  the  thing  to  be  purified. 

LUTE,  or  LoTiNG,  among  chemists,  a  mixed,  tenacious, 
ductile  substance,  which  gro«s  solid  by  drying,  and  being  ap- 
plied to  the  juncture  of  vessels,  stops  them  up,  so  as  to  prevent 
the  air  from  geting  in  or  out.  Lute  is  also  a  musical  instru- 
ment with  strings. — The  lute  consists  of  four  parts,  viz.  the 
table,  the  body  or  belly,  which  has  nine  or  ten  sides  ;  the  neck, 
which  has  nine  or  ten  stops  or  divisions,  marked  with  strings  ; 
and  the  head  or  cross,  where  the  screws  for  raising  and  lower- 
ing the  strings  to  a  proper  pitch  of  tone  are  fixed.  In  the  mid- 
dle of  the  table  there  is  a  rose,  or  passage  tor  the  sound.  There 
is  also  a  bridge  that  the  strings  are  fastened  to,  and  a  piece  of 
ivory  between  the  head  and  the  neck,  to  which  the  other  extre- 
mities of  the  strings  are  fitted.  In  playing,  the  strings  are 
struck  with  the  right  hand,  and  with  the  left  the  stops  are  press- 
ed. The  lutes  of  Bologna  are  esteemed  the  best,  on  account 
of  the  wood,  which  is  said  to  have  an  uncommon  disposition  for 
producing  a  sweet  sound. 

LUTHERN,  in  Architecture,  a  kind  of  window  over  the  cor- 
nice, in  the  roof  of  a  building,  standing  perpendicularly  over  the 
naked  part  of  a  w  all,  and  serving  to  illumijiate  the  upper  story. 
Lutherns  are  of  various  forms,  as  square,  semicircular,  round, 
called  bull's  eye,  elliptic  arches.  See. 

LUXATION.  i<  when  any  bone  is  moved  out  of  its  place  of 
articulation,  so  as  to  impede  or  destroy  its  proper  office  or 
motion. 

LYCIUM,  a  genus  of  plants  belonging  to  the  pentandria 
class,  and  in  the  natural  method  ranking  under  the  28th  order, 
Luridic. 

LYCODONTES,  the  petrified  teeth  of  the  lupus-piscis,  or 
wolf-fish,  frequently  found  fossile.  They  are  of  dilferent  shapes, 
but  the  most  common  kind  rise  into  a  semiorbicular  form,  and 
are  hollow  within,  somewhat  resembling  an  acorn  cup;  this 
hollow  is  found  sometimes  empty,  and  sometimes  filled  with 
the  stratum  in  which  it  is  immersed.  Many  of  them  have  an 
outer  circle  of  a  difl'erent  colour  from  the  rest. 

LYCOPERDON,  a  genus  of  plants  belonging  to  the  crypto- 
gamia  class. 

LYXOPODIUM,  or  Club  Moss,  a  genus  of  plants  belonging 
to  the  cryptogamia  class. 

LY'COPSIS,  a  genus  of  plants  belonging  to  the  pentandria 
class  ;  and  in  the  natural  method  ranking  under  the  4Ist  order, 
Asperifuliic. 

LY'COPUS,  a  genus  of  plants  belonging  to  the  diandria 
class ;  and  in  the  natural  method  ranking  under  the  42nd  order, 
Verlicillatae. 

LYING-TO,  the  situation  of  a  ship  when  she  is  retarded  in 
her  course  by  arranging  the  sails  in  such  a  manner  as  to  coun- 
teract each  other  with  nearly  eqnal  effect,  and  render  the  ship 
almost  stationary  with  respect  to  her  Iiead-way  :  a  ship  is  usu- 
ally brought-to  by  laying  either  her  main  top-sail  or  fore-top- 
sail aback,  the  helm  being  put  close  down  to  leeward.  This 
is  particularly  practised  in  a  general  engagement,  when  the  hos- 
tile fleets  are  drawn  up  to  battle. 

LY'MPH,  a  fine  fluid,  separated  in  the  body  from  the  mass 
of  blood,  and  contained  in  peculiar  vessels.  It  is  distinguished 
into  watery  and  coagulable. 

LY'NX,  The,  in  Astronomy,  is  one  of  the  northern  constella- 
tions, and  was  composed  by  Hevelius  out  of  the  unformed 
stars  of  the  ancients. — Binindaries  and  Contents :  N.  by  Ursa 
Major  and  Camelopardalis,  E.  by  Leo  Minor,  S.  by  Cancer 
and  Gemini,  and  W.  by  Auriga  and  Camelopardalis.  There 
are  44  stars  in  this  constellation,  whose  right  ascension,  gene- 
rally, is  115°,  and  its  declination  4.5'^  N.  The  greater  part  of 
it,  therefore,  docs  not  set  to  the  British  isles.  None  of  the  stars 
exceed  the  4th  magnitude,  and  their  positions  may  be  easily 
ascertained  by  reference  to  the  neighbouring  constellations. 
The  L)ux  is  a  paratanellon  to  Gemini  and  Cancer. 
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LYONS,  Israel,  a  loputablo  mallicinalifiaii,  and  an  excel- 
lent botanist,  was  horn  of  ,It«ish  parents  in  Cainhridne,  in 
17:yj.  He  was  author  of  several  works,  hut  the  only  one  neees- 
sary  to  mention  hero  is  his  "Treatise  on  riuxions,"  pnhlished 
in  1708.  lie  was  appointed  aslrononiieal  observer  in  Captain 
Pliipiis'a  voyage  towaids  the  North  I'ole  in  177:t  ;  the  duties 
of  which  oliiee  he  diseliarsed  miK^li  to  the  satisfaelion  of 
the  hoard  of  Lonsitude,  by  whom  he  was  appointed.  His 
death  happened  about  two  years   after  his  return  from  this 

voyage.  . 

LYK A, //«-^/rtr;), one oflhe  northern  constellations,which  owes 

Its  name  to  the  lyre  that  Apollo  ^^-ave  to  tJrpheiis,  and  with  whieh 
he  descended  into  the  infernal  regions,  in  seareh  of  Jiuridiee. 
Orpheus,  after  death,  reeeived  divine  honours,  and  his  lyre  be- 
came one  of  the  eonstellations. —  Jiomuliiiies  nviU'diilenls :  This 
constellation,  situated  to  the  S.E.oftlie  head  of  Draco,  occupies 
the  riffht  allele  o(  a  triangle  formed  by  Aretnrus,  Vej;a,  and  the 
Polar  Star  on  the  W. ;  it  is  bounded  by  ller(udes  S.  by  K.,  and 
E.  by  Cytiiins.  Lyra  is  easily  know  n  by  Vi;ia.  of  the  \st  inas- 
liitudc,  which  shines  with  a  splendid  while  lustre;  /3,  y,  (5,  arc 
also  conspicuous  stars,  of  the  'id  and  4lh  ina;;nitndes.  Vejta,  «, 
having  277°  42'  36"  right  ascension,  and  3S°  37'  22"  uorlh  decli- 


nation, never  sets   to  the  British  isles,  and  it  culminates  as 
follows  :   Mcrid.  Alt.  77'^  «'  22"  N. 


IMoNTII. 

Jan. 
l-Mi. 
Rlurcli 
A|irit 

LYUi:, 


CiaM. 
!)0.  mi. 
II    .',1  M. 

(.  32  M. 

7  -ID  M. 

1    I..  M. 


Month. 


Jiuie 
.Inly 
Aug. 


ONTll. 

Cl'LM 

, 

ho.  mi. 

Sept, 

7  5S 

A. 

Oct. 

G  10 

A. 

Nor. 

4   1.5 

A. 

Utr. 

2     G 

A. 

Cei.M. 
ho.  mi. 
.1  :»:.  M. 
I   51  M. 
11   ."iO   A. 
0  .10   A. 
a  musical  instrument  of  the  stringed  kind,  much  used 
by  the  ancients. 

Concerninf;  the  number  of  strings  with  which  this  inslrnttient 
w  as  luruished,  there  is  great  controversy.  Some  assert  it  to 
be  ordy  three  ;  anil  that  the  sounds  of  the  two  remote  were  acute, 
and  that  of  the  intermediate  one,  a  mean  between  those  \\s(>  ex- 
tremes ;  that  Mercury,  the  inventor,  rescndiled  those  three 
chorils  to  aNS  many  seasons  (d'  the  year,  which  were  all  that  the 
(Ireeks  reckoned,  namely,  summer,  winter,  and  spring;  assign- 
ing t Xc  acute  to  the  (irst,  the  grave  to  the  second,  and  the  mean 
to  the  thinl. 

LYTHlvUM,  Purple  LonscUrife,  a  genus  of  plants  belong- 
ing to  the  decandria  class  ;  and  in  the  natural  method  ranking 
under  the  17lli  order,  CalycautlRmic.     Stc  JJotany. 
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M 


is  the  twelfth  letter  of  oar  alphabet.  M  is  also  a  nnraeral 
letter,  and  among  the  ancients  was  used  for  a  thousand. 
When  a  dash  is  added  to  the  top  of  it,  as  "SI,  it  signifies  a 
thousand  times  a  thousand.  M,  as  an  abbreviature,  stands 
for  IManlius,  Marcus,  Martius,  and  Mueius  ;  M.  A.  signifies 
magister  artium,  or  master  of  arts;  MS.  niauKseript  ;  and 
MSS.  manuscripts.  M  in  astronomical  tables,  and  other  things 
of  that  kind,  is  used  lor  meridional  or  southern,  and  some- 
times for  meridian  or  mid-day.  M.D.  medicinas  doctor,  doctor 
of  medicine.  M,  in  medicinal  prescription,  is  frequently  used 
to  signify  a  maniple  or  handful ;  and  it  is  sometimes  also  put 
at  the  end  of  a  recipe,  for  misce,  "  mingle  ;"  or  for  mixturn,  "  a 
mixture."  Thus,  m-f.  julapium,  signifies  "  mix  and  make  a 
julep."  M,  in  Law,  the  brand  or  stigma  of  a  person  convicted 
of  manslaughter,  and  admitted  to  the  benefit  of  clergy.  It 
is  to  be  burnt  on  the  brawn  of  his  left  thumb. 

MA15BY,  a  species  of  wine  made  from  potatoes.  Some 
attempts  have  recently  been  made  to  improve  its  (piality,  but 
without  much  success.     It  is  said  to  be  in  use  in  I$arbadoes. 

MAC,  an  Irish  word  signifying  son.  It  is  frecpienlly  prefixed 
to  surnames,  as  ;7/ncdonald  for  Donald's  son;  H«claurin,  for 
the  son  of  Laurin  or  Laurence. 

MACAM,  in  Natural  History,  tlie  name  of  an  Indian  fruit. 
It  is  of  a  round  shape,  and  about  the  size  of  our  common  w  ild 
crabs  which  grow  in  the  hedges.  Instead  of  seeds  resembling 
apples,  it  has  one  hard  kernel:  the  taste  is  unpleasant.  The 
tree  is  small,  and  its  leaves  appear  like  those  of  the  quince, 
Laving  somewhat  of  a  yellowish  tinge. 

M.\CARONIC,  or  Macaronjan,  an  appellation  given  to  a 
bnrlesque  kind  of  poetry,  made  up  of  a  jumble  of  words  of  dif- 
ferent languages,  and  words  of  the  vulgar  tongue  latinized. 
The  Italians  are  said  to  have  been  the  inventors  of  it.  The 
Germans,  French  Spaniards,  &c.  have  also  had  their  macaro- 
nic poets- 

MAC.VSSAR  Poison,  called  in  natural  history,  ippo,  is  the 
gum  of  a  tree  that  grows  in  the  isle  of  Celebes,  in  the  Indian 
Ocean,  with  ivhich  the  Malayans  anoint  their  arrows. 

MACE,  the  covering  of  the  nutmeg,  that  lies  between  the 
outer  coat  and  the  shell.  It  is  an  unctuous  membrane  ;  (irst  of 
a  light  red,  and  afterwards,  when  dried  as  we  see  it,  of  a  yellow- 
ish hue.  After  being  taken  from  the  shell  and  exposed  to  the 
sun,  it  is  dipped  in  sea  water,  or  moistened  with  it,  and  finally 
so  far  dried  as  to  allow  of  its  being  packed  in  bales  for  exporta- 
fi2. 


tion.  Mace  is  liable  to  seizure,  if  packed  in  bales  of  less  llian 
3()Ulbs  weight.  It  possesses  all  the  virtues,  without  the  astrin- 
gency,  of  tlie  nutmeg- 

MACERATION,  in  Pharmacy,  an  infusion  or  soaking  ingre- 
dients in  water,  or  other  Huid,  in  order  to  soften  them,  and  draw 
out  their  virtues. 

MACHINE,  signifies  any  thing  used  to  augment  or  regulate 
moving  forces  or  powers  ;  or  it  is  any  instrument  employed  to 
produce  motion  in  order  to  save  either  time  or  force.  The  word 
is  of  Greek  origin,  and  implies  machine,  invention,  art ;  is  there- 
fore properly  applied  to  any  agent,  in  which  these  are  com- 
bined, whatever  may  be  the  strength  or  solidity  of  the  materials 
of  w  hich  it  is  composed.  The  tenr.  machine,  is,  how  ever,  gene- 
rally restricted  to  a  certain  class  of  agents,  which  seem  to  hold 
a  middle  place  between  the  most  simple  tools  or  instruments, 
and  the  more  complicated  and  powerful  engines  ;  this  distinc- 
tion, however,  has  no  place  in  a  scientific  point  of  view ;  all 
such  compound  agents  being  generally  classed  under  the  term 
machines,  the  simple  parts  of  which  they  are  compounded, 
being  termed  Mechanical  Powers.  Machines  are  again 
classed  under  dilfercnt  denominations,  according  to  the  agents 
by  which  they  are  put  in  motion,  the  purposes  they  are  intend- 
ed to  efiect,  (ir  the  art  in  which  they  are  employed  ;  as.  Electric, 
lliirlraulic.  Pneumatic,  Military,  Architectural,  Vc  IMachines. 

The  maximum  efiect  of  machines  is  the  greatest  effect  which 
can  be  produced  by  them.  In  all  machines,  working  with  an 
uniform  motion,  there  is  a  certain  velocity  and  a  certain  load 
of  resistance,  that  yield  the  greatest  cll'ect,  and  which  are  there- 
fore more  advantageous  than  any  other.  A  machine  may  be 
so  heavily  charged,  that  the  motion  resulting  from  the  applica- 
tion of  any  given  power  will  be  only  sufficient  to  overcome  it, 
and  if  any  motion  ensue,  it  will  be  very  trilling,  and  the  efl'ect 
small.  Again,  if  the  machine  is  very  lightly  loaded,  it  may  give 
■■■reat  velocity  to  the  load  ;  but  from  the  smallness  of  its  quan- 
tity, the  efiect  may  still  he  very  considerable,  consequently  be- 
tween these  two  loads  there  must  be  some  intermediate  one, 
that  will  render  the  ell'cct  the  greatest  possible.  And  this  is 
equally  true  in  the  application  of  animal  strength  as  in  ma- 
chines, and  both  have  been  submitted  to  strict  mathematical 
investigation,  the  former  being  founded  on  numerous  experi- 
ments and  observations  on  the  best  method  of  applying  animal 
strength,  and  the  measure  of  it  when  applied  in  dill'erent  direc- 
tions. 
70 
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The  maximum  effect  of  a  machine  is  produced  when  the  weight 
or  resistance  to  be  overcome  is  ^  of  tliat  which  the  power  wlien 
fully  exerted  is  able  to  balance,  or  of  that  resistance  which  is 
necessary  to  reduce  the  machine  to  rest  ;  and  the  velocity  of 
the  part  of  the  machine  to  which  the  power  is  applied,  should 
be  one-third  of  the  greatest  velocity  of  the  power.  The  mov- 
ing power  P  aod  the  resistance  K  being  both  given  ;  if  the 
machine  be  so  constructed  that  the  velocity  of  the  point  to  which 
the  power  is  applied  be  to  the  velocity  of  the  point  to  which 
the  resistance  is  applied,  as  9  R  is  to  4  P,  the  machine  will 
work  to  the  greatest  possible  advantage. 

This  is  equally  true  when  applied  to  the  strength  of  animals  ; 
that  is,  a  man,  horse,  or  other  animal,  will  do  the  greatest  quan- 
tity of  work  by  continual  labour,  when  his  strength  is  opposed 
to  a  resistance  equal  to  J  of  his  natural  strength,  and  his  velo- 
city equal  to  J  of  his  greatest  velocity,  when  not  impeded. 
Now  according  to  the  best  observations,  the  force  of  a  man 
at  rest  is  on  an  average  about  701bs.  ;  and  his  great  velocity, 
when  not  impeded,  is  about  6  feet  per  second,  taken  at  a  me- 
dium. Hence  the  greatest  efl'cct  will  be  produced  when  the 
resistance  is  equal  to  about  SIJ  lbs.  and  his  uniform  motion  2 
feet  per  second. 

The  strength  of  a  horse  at  a  dead  pull  is  generally  estmiated 
at  about  426lhs.  and  his  greatest  rate  of  walking  10  feet  per 
second  ;  therefore  the  greatest  eli'ect  is  produced  when  the  load 
=  186J  lbs.  and  (he  velocity  y',  or  3J  feet  per  second.  A  ma- 
chine driven  by  the  impulse  of  a  stream  produces  the  greatest 
effect  when  the  wheel  moves  with  one-third  of  the  velocity  of 
the  water. 

Machine  for  Rahimj  mid  Louering  Ladders,  Scaffolding 
Poles,  &-C.— Description.  Fig.  1  is  a  side  elevation  of  the 
machine,  with  ladders  E  on  it,  ready  for  raising.    A  is  a  drum 


for  the  rope  F  to  work  on.  with  a  wheel 

on  its  axle  for  the  wheel  IJ  to  work  on, 

turned  by  the  handle  4,  fi?,.  2.     C  C  C  C, 

wheels   for  the  ready  conveyance  of  the 

machine.     D  D,  two   rollers  for  the  Ind- 

ders  to  lay  on,  with  guards  on  each  end. 

E,  ladders;  from  the  drum  A  a  rope  works 

over  the  pulley  H,  and  is  fastened  on  the 

crook  G.     The  pulley  H  is  hooked  on  one 

of  the  ladder  rooms.     I  is  an  earth-screw 

to  llx  the  bottom  of  the  ladders,  when  no 

other  fastening  presents  itself;  /,  a  small 

rope  to  fasten  the  ladders  to  the  screw  I  ;  2,  2,  the  frames,  &c. 

Fig.  2  exhibits  an  end  elevation  of  the  machine. 

N.  I?.  On  the  back  rails  K  steps  may  be  fixed,  in  order  to 
assist  the  apparatus. 

The  Machine  at  Mnrh/,  being  so  much  celebrated,  on  account 
of  its  magnificence  and  the  multiplicity  of  its  parts,  we  shall 
here  give  some  account  of  it  from  Gregory's  Mechanics.  This 
machine,  which  was  erected  by  one  Ranncquin,  of  the  country 
of  Liege,  and  began  to  work  in  1G82,  is  situated  between  Marly 
and  the  village  de  la  Chaussee :  in  that  place  the  river  is  barred 
np,  partly  by  the  machine,  and  partly  by  a  dam  which  keeps  up 
the  water;  but  that  the  navii;alion  may  not  be  interrupted, 
two  leagues  above  ^larly  a  canal  has  been  cut  for  the  passage 
of  boats  and  barges:  there  has  also  been  erected  (about  30 
fathoms  from  the  machine)  a  contrivance  called  an  ice-breaker, 
to  prevent  lloatinp  pieces  of  ice  or  limber  which  come  down 
the  stream  from  damaging  the  machine;  and  the  better  to 
secure  the  penstocks  and  the  channels  in   which  the  wheels 


move,  there  is  a  grate  of  timber,  to  stop  whatever  may  come 
through  the  ice-breaker.     The  water  is  raised  to  its  destined 
height  by  means  of  14  wheels,  which  serve  to  work  the  pumps, 
by  three  different  stages:  first,  from  the  river  to  a  leservoir,  at 
the  elevation  of  IGO  English  feet  above  the  level  of  the  Seine  ; 
then  to  a  second  reservoir,  34G  feet  higher  ;  and  from  the  latter 
to  the  summit  of  a  tower,  rather  more  than  533  feet  above  the 
river.    The  breadth  of  the  machine  compiehends  14  jets,  or 
water-courses,  shut  by  sluices  or  penstocks,  which  arc  raised 
and  depressed  by  racks  ;  and  in  each  of  these  jets  is  placed  a 
wheel  :  these  wheels  are  disposed  on  three  lines  ;  in  the  first, 
on  the  side  which  points  up  the  stream  there  are  seven,  six  in 
the  second,  and  only  one  in  the  third.     The  ends  of  the  axle  of 
each  wheel  go  beyond  their  bearing-pieces,  and  are  bent  into  a 
crank,  which  makes  a  lever  of  two  feet;  and  it  is  to  be  observ- 
ed, that  the  crank  which  is  towards  the  mountain   sucks  and 
lifts  up  the  water  of  the  river,  to  drive  it  into  the  first  cistern, 
and  the  other  crank  gives  motion  to  the  balances.     Six  of  the 
wheels  on  the  first  line  give  motion  by  one  of  their  cranks  to  an 
engine   of  eight  pumps,  without  reckoning  the  feeder:   these 
engines  are  compounded  of  a  regulator,  at  each  end  of  which 
hangs  a  square  piece  of  wood,  that  carries   and  directs  four 
pistons;   the   regulator   is   put  in   motion   by    two    beams    or 
leaders,  one  of  which  lying  along,  answers  to  the  crank  of  the 
wheel  and  a  vertical  regulator,  and  the  other  hanging  down,  is 
united  to  the  same  regulator  and  to  the  balance.     Of  the  six 
wheels  we  have  mentioned,  there  are  five  which  by  their  other 
crank  give  motion  to  the  pumps  that  work  in  the  cistern  of  the 
first  lift,  by  means  of  horizontal  levers  and  chains  that  com- 
municate  the   motion.     The   sixth   wheel,   which   is   the   first 
towards  the  dam,  moves  a  long  chain  that  woiks  the  pumps  of 
one  of  the  wells  of  the  upper  cistern,  wiiicli  is  called  the  cis- 
tern of  the  great  chevalets.     Each  of  the  cranks  of  the  seventh 
wheel  of  the  first  line  moves  a  chain  which  goes  to  the  first  cis- 
tern.    The  six  wheels  of  the  second  line  move,  by  each  of  their 
cranks,  a  chain  that  goes  to  the  upper  cistern,  which  (reckoning 
the  chain  that  comes  from  the   sixth  wheel  of  the  first  line) 
makes  13  chains.     These  chains  go  over  one  of  the  cisterns  of 
the  first  lift;  and  five  of  them  at  the  same  time  give  motion  to 
the  pistons   of  thirty   pumps,  whilst  the   other  chains   go  on 
straight  to  the  upper  cistern.     Lastly,  the  wheel,  which  is  on 
the  third  line,  by  each  of  the  cranks,  works  an  engine  of  eight 
sucking  and  lifting  pumps,  and  of  itself  supplies  one  conduit 
pipe.     The  seven  chains  of  the  wheels  of  the  first  line,  in  going 
along,  work  also  eight  sucking  pumps  placed  a  little  below  the 
cistern  of  the  first  lift,  because  in  that  place  tliere  are  the 
waters  of  a  considerable  spring  brought  thither  by  an  aque- 
duct ;  and  these  same  chains  take  up  that  water  the  second 
time,  to  force  it  by  49  pumps  into  the  upper  reservoir,  through 
two  conduit  pipes  of  eight  inches,  and  three  others  ofsix  inches 
diameter.     The  thirty  pumps  of  the  cistern  of  the  first  lift  drive 
their  water  also  through  two  pipes  of  eight  inr';<  s  diameter, 
which  carry  it  into  the  upper  cistern.     The  water  raised  at  the 
two  cisterns  in  the  way  up  the  hill  discharges  itself  into  a  great 
reservoir,  and  thence,  by  two  conduit  pipes,  of  a  toot  diameter 
each,  it  runs  into  reservoirs  of  communication  to  be  distributed 
into  the  several  wells  or  little  cisterns  of  the  upper  cistern, 
whence  it  is  raised  by  82  pumps,  through  six  comluit  pipes  of 
eight  inches'  diameter,  up  into  the  tower  which  answers  to  the 
aiiueduct.    The  eight  great  chains  that  go  straight  to  the  upper 
cistern,  without  moving  any  engines  by  the  way.  work  sixteen 
piimjis  behind  the  upper  cistern,  to  bring  back  into  the  reser- 
voir of  the  said  cistern  the  water  which  is  lost  out   of  the  six 
pipes  that  go  to  the  tower.     The  eight  engines  wliiih  suck  and 
Vttl  the  water  from  the  river  contain  64  pumps:  the  two  cis- 
terns in  the  way  up  the  hill  together  contain  79  prmips,  and  the 
upper  cisterns  82,  to  which  adding  the  sucking  pnirrps  called 
feeders,  and  the  8  others  which  are  below  the  midway  cistern, 
and  besides  the  IG  pumps  which  we  mentioned  as  placed  be- 
hind the  upper  cistern,  the  machine  has  in  all  2J3  piinrps.    The 
basin  of  the  tower  which  receives  the  water  raised  fronr  the 
river,  and  supplies  the  aqueduct,  is  GIO  fathoms  distant  from 
the  river.     The  water  having   run    aloirg   an  aqueduct  of  36 
arches,  is  separated   into  different  conduits  which   lead  it  to 
Marly,  and  formerly  conveyed  it  also  to  Versailles  and  Trianon. 
Such  is  the  mcchanlsin  of  the  machine  of  Marly.     Its  mean 
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proiliicc  is  fromSO.OOO  to  10,000  gallons  of  wntor  prr  liour.  We 
say  iniini  proihicc,  bcciiiisc,  under  ccrlaiii  fiivoiiialilc  (Mrcum- 
slami's,  it  raises  iiioro  tliaii  (io.OUt)  (talluiis  per  hour.  IJiit  iliir- 
iiijf  imiiulations,  or  when  the  Seine  is  frozen,  when  the  water  is 
very  hnv,  or  when  any  repairs  are  nialvin^,  the  machine  stops 
in  jtreat  measure,  if  not  entirely.  The  annual  expense  of  the 
machine,  including  the  salaries  of  men.  Sec.  is  aliout  tliJ  a  day. 

MACLAlJlvIN,  Colin,  a  very  cclcliraled  mathematician, 
was  born  in  .\r;;yleshirc,  in  I'ehruary  17!>>S.  In  his  I'ith  year 
he  is  said  to  have  made  himself  master  of  the  hrst  six  hooks  of 
Euclid  in  a  few  days  without  any  assistance,  haviuR  met  with 
the  book  by  accident,  and  studied  as  it  were  for  his  amusement. 
— In  1717  he  was  appointed  professor  of  mathematics  In  tlie 
IMarisehall  college,  Aberdeen,  aiul  was  soon  after  admitted  a 
fellow  of  the  Koyal  Society,  of  which  he  was  a  very  useful  mem- 
ber, lie  died  in  .luue,  17  1(>,  in  the -Istli  year  of  his  ajtc.  He  was  a 
good  as  well  asvKi  gtbat  man,  beloved  and  admired  by  the  great- 
est Keniuscs  of  his^me,  by  Newton,  Hoadly,  Clarke,  Folkes, 
Earl  Morton,  &c. 

MACUL.-I>,  in  Astronomy,  dark  spots  appearing  in  the 
luminous  faces  of  the  sun,  moon,  and  even  some  of  the  planets. 
In  this  sense  the  macuhc  stand  contradistinguished  from  the 
I'acnhe,  which  are  luminous  spots.  The  solar  macnl.e  are  of  an 
irregular  changeable  frgure,  observed  first  by  Galileo  in  1010, 
soon  after  he  had  finished  his  telescope,  and  about  the  same 
lime  by  Huygens  and  Hcvelius,  Mr.  Flamstead,  Cassini,  Kirch, 
&c.  Many  of  these  raacuhe  app.ear  to  consist  of  heterogeneous 
parts,  of  wbicli  the  darker  and  more  dense  are  called  by 
Hevelius  nuclei,  and  are  encompassed  as  it  were  with  atmo- 
spheres somewhat  rarer,  and  less  ohseure,  but  the  figure  both 
of  the  nuclei  and  entire  maculas  is  variable.  In  1041  Hevelius 
observed  a  small  thin  macula,  which  in  two  days  extended  ten 
times  its  bulk,  appearing  withal  much  darker,  and  with  a 
larger  nucleus  ;  and  such  sudden  mutations  are  frequent.  The 
nucleus  began  to  fail  sensibly  before  the  spot  disappeared,  and 
before  that  it  quite  vanished  it  broke  into  four,  which  in  two 
days  again  re-united.  Some  raaculnc  have  lasted  fifteen, 
twenty,  thirty,  but  seldom  forty  days  ;  though  Kirch  observed 
one  in  1081,  which  remained  from  April  26tli  to  the  17th  of 
July.  The  spots  move  over  the  sun's  disc  with  a  motion  some- 
what slower  nearer  the  limb  than  the  centre.  That  observed 
by  Kirch  was  twelve  days  visible  on  the  sun's  disc;  for  fifteen 
days  more  it  lay  behind  it,  it  being  usual  to  return  to  the  limb 
whence  they  dcparte'd,  in  twenty-seven,  and  sometimes  iu 
twenty-eight  days.  The  different  figures  of  the  solar  spots, 
varying  from  the  circular  form  to  (he  respective  widths  of  an 
elliptical  shape,  is  produced  by  the  gradual  recession  of  the 
same  spots  from  the  middle  or  front  of  the  sun's  disc  to  his 
edge,  by  the  rotation  of  this  star  on  its  axis.  Various  hypo- 
theses have  been  invented  to  account  for  these  spots  ;  some 
considering  them  as  dark  clouds  lloating  in  the  solar  atmo- 
sphere, others  as  real  excavations,  which  have  not  the  property 
of  propagating  light  as  the  other  parts  of  this  luminary,  the 
depth  of  some  of  them  having  been  estimated  at  more  than 
4000  miles,  and  their  orifices  much  exceeding  this  in  diameter  ; 
some  of  them,  indeed,  from  the  angle  they  subtend,  must  exceed 
in  size  the  w  hole  globe  of  the  earth. 

Dr.  Herschel  has  offered  some  conjectures  on  this  subject, 
in  the  Philosophical  Transactions  for  1795  and  1801  ;  those 
variations  in  the  state  of  the  weather,  in  different  years,  may 
arise,  he  thinks,  from  the  greater  or  less  number  of  macula:  on 
the  solar  disc. 

MADDEll,  a  rough  trailing  plant,  that  grows  wild  in  the 
south  of  Europe,  and  is  much  cultivated  in  England  and  Hoi- 
land  as  a  dye-wood  for  calico  printers.  The  roots  allord  the 
dye.  But  the  madder  of  Smyrna  and  Cyprus  excels  for  its 
bright  and  beautiful  red  colour.  The  roots  of  the  plant,  after 
being  dug  up,  are  carefully  peeled,  and  dried  in  an  open  airy 
shade,  and  afterwards  in  a  kiln,  in  the  same  way  as  hups  are 
dried  in  Kent.  The  next  process,  of  pulverizing  or  chopping 
them,  was  long  a  secret  with  the  Dutch  ;  but  we  have  machines 
now  ta  Glasgow  and  Manchester,  that  do  this  in  the  most  supe- 
rior style. 

MADREPORA,  in  Natural  History,  the  name  of  a  genus 
of  submarine  substances,  belonging  to  the  order  Alhopliyt;e. 

MADKIG.VL.    A  short  auiorous  poem  of  unequal  versos, 


not  confined  cither  to  the  regularity  of  a  sonnet,  or  to  the  point 
of  an  epigram.  A  beauliful,  nuble,  ami  delicate  lli(iu:;hl,  ex- 
pressed with  elegant  simplicity  ,  falls  under  this  denoniiualion. 

MAG A'/lNI'y,  a  place  in  vthich  stores  are  kept,  of  arms, 
ammunition,  provisions,  &e. 

Mkiazisk,  I'oiiilir,  ought  to  be  fire  and  bomb  proof;  semi- 
circular, (iO  feet  wilhin  the  foundations,  being  8  feet  thick,  and 
b  high  to  (he  spring  of  the  arch. 

1\1.\(;  (zim;,  Arlil/eri/,  in  a  siege,  is  made  about  25  or  30 
yards  behind  (he  battery,  towards  the  parallels,  and  nt  least  3 
feet  under  ground. 

Macazink,  is  also  a  term  applied  to  a  periodical  publication; 
as,  the  Imiii'iiiil  iMiiijnzhic,  the  Pliiliisuphiful  Mnyuziiie,  &c. 
The  number  of  (liese  nionddy  pid)lications  is  very  great,  and 
the  knowledge  they  diffuse  is  proportionate  to  their  nun)bers. 

MAGELLANK;  Clol'ds,  the  name  given  to  three  perma- 
nent whitish  appearances,  resembling  the  milky  way,  near  tiie 
south  pole,  being  distant  from  it  about  11  degrees. 

MAGI,  or  Magians,  an  ancient  religious  sect  in  Persia,  and 
other  eastern  countries,  who  maintained,  (hat  there  were  two 
principles,  the  one  the  cause  of  all  good,  the  other  the  cause  of 
all  evil;  and,  abominating  the  adoration  of  images,  worshipped 
God  only  by  fire,  which  they  looked  ui)on  as  the  briglUest  and 
most  glorious  symbol  of  Oromasdcs,  or  the  Good  God  ;  as  dark- 
ness is  (he  truest  symbol  of  Arimanius,  or  the  Evil  God.  This 
religion  was  reformed  by  Zoroaster.  The  sect  still  subsists  in 
Persia,  under  the  denomination  o(  Guiirs. 

MAGIC,  originally  signified  only  the  knowledge  of  the  more 
sublime  parts  of  phiiosophy  ;  but  as  (he  magi  likewise  profess- 
ed astrology,  divination,  and  sorcery,  the  term  magi  became 
odious,  being  used  to  signify  an  unlawful,  diabolical  kind  of 
science,  acquired  by  (he  assistance  of  the  devil  and  departed 
souls.  Natural  magic  is  only  (he  application  of  natural  philo- 
sophy to  the  production  of  surprising  but  yet  natural  cllects. 

Magic  St/iKiyc,  is  a  square  divided  into 
cells,  in  which  the  natural  numbers  from  1  to 
the  proposed  square  are  so  posited,  that  the 
sum  of  each  row,  whether  taken  horizontally, 
vertically,  or  diagonally,  is  equal  to  a  certain 
given  number;  thus,  in  the  annexed  figure, 
which  contains  9  cells,  the  sum  of  the  numbers 
in  each  row  is  equal  to  \'). 
De  Lahire  gives  the  following  rule  for  filling  up  the  cells  iu 
any  square  consisting  of  an  odd  number  of  units,  viz. 

Place  the  least  term  1, 
in  the  cell  inunediately 
under  the  middle  or  cen- 
tral one,  and  the  rest  of 
the  terms,  in  their  natural 
order,  in  a  descending 
diagonal  direction,  till 
they  run  olf  either  at  the 
bottom  or  on  the  side. 
When  the  number  runs 
off  at  the  liiittom,  carry 
it  to  the  ujipermost  cell 
which  is  not  occupied,  of 
the  same  column  (hat  it 
would  have  fallen  in  be- 
low, and  then  proceed, 
descending  diagonally  again  as  far  as  you  can,  or  till  the  num- 
bers either  run  olf  at  the  bottom  or  side,  or  are  interrupted  by 
coming  at  a  cell  already  filled.  When  any  number  runs  off  at 
the  right  hand  side,  then  bring  it  to  the  farthest  cell  on  (he  left 
hand  of  the  same  row  or  line  it  would  have  fallen  iu  towards 
the  right  hand  ;  and  when  the  progress  diagonally  is  inter- 
rupted, by  meeting  with  a  cell  already  occupied  by  some  other 
number,  then  descend  diagonally  to  the  left  from  this  cell  till 
an  empty  one  is  met  with,  where  enter;  and  thence  proceed  as 
before.  This  rule,  with  reference  to  the  above  sijuare,  will  be 
readily  understood  by  the  ingenious  reader  without  further 
explanation. 

Magic  Stjunrc  of  Squares,  ifi  an  extension  given  to  the  magic 
square,  by  Dr.  Franklin.  Here  a  great  square  of  2.)6  little 
squares,  in  which  all  the  numbers  from  1  to  l(f  or  2.50,  are 
placed  in  10  columns,  which,  taken  either  horizontally  or  ver- 
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tically,  possess  several  curious  properties,  but  wliicli  we  are 
obliged  to  omit  detailing,  for  the  introduction  of  more  im- 
portant matter. 

aiAGic  Circle  of  Circles,  is  an  invention  of  Dr.  Franklin's, 
founded  on  tlie  same  principles  and  possessing  similar  proper- 
ties to  the  magic  square  of  squares,  by  the  same  author.  This 
consists  of  eight  concentric  circles  and  eight  radii,  in  the  cir- 
cumferences of  which  all  the  natural  numbers  from  12  to  75  are 
so  posited,  that  the  sum  of  the  number  in  each  circumference, 
together  with  the  central  number  12,  is  equal  to  SCO;  and  the 
numbers  in  each  radius,  including  always  the  central  number, 
also  is  equal  to  360.  Besides  the  above,  these  circles  possess 
several  other  curious  properties.  The  position  of  the  numbers 
in  each  radius  is  as  below,  beginning  with  the  outward  num- 
ber, and  proceeding  thence  towards  the  centre,  which  is  always 
12,  and  common  to  each  radius. 

1st  rad.  2d  rad.  3d  rad.  4tli  rad.    5th  rad.  6tli  rad.   7th  rad.  8th  rad. 

62  -    73  14  25  30  41  46  57 

24  15  72  63  56  47  40  31 

71  64  23  16  .39  32  55  48 

17  22  65  70  49  64  33  38 

69  66  31  18  37  34  53  50 

19  20  67  68  51  52  35  36 

60  75  12  27  28  43  44  59 

26  13  74  61  58  45  42  29 

12  12  12  12  12  12  12  12 

Here  the  successive  horizon  lines  will  represent  the  several 
circumferences,  and  the  vertical  ones  the  radii,  the  sums  in 
each  being  300. 

MAGNA  CHARTA,  the  great  charter  of  the  liberties  of 
England,  and  the  basis  of  our  laws  and  privileges.  It  was 
first  obtained  by  the  barons,  sword  in  hand,  from  king  John, 
and  was  ratified  by  various  subsequent  kings. 

MAGNESIA.  This  is  a  family  of  minerals  which  compre- 
liends  all  the  combinations  of  magnesia  with  acids.  When 
freed  from  extraneous  matters,  magnesia  is  a  powdery  sub- 
stance of  a  limpid  white  colour. 

Epsom  Salts,  or  Sulphate  f)/" MAGNESIA,  consists  of  magnesia 
in  conjunction  with  sulphuric  acid.  It  is  said,  that  Epsom 
salts  have  been  found  in  the  Alps  and  in  Switzerland  under  a 
powdery  form,  and  sometimes  even  in  masses,  or  a  stale  of 
incrustation  on  stones  and  rocks.  They  are,  however,  chiedy 
found  dissolved  in  mineral  waters,  and  particularly  in  those  at 
Epsom  in  Surrey  and  Seidlitz  in  Bohemia.  Their  taste  is  bitter 
and  unpleasant.  Sa  little  are  they  allected  by  exposure  to  the 
air,  that  the  Abbe  Haiiy  kept  some  by  him  for  more  than  12 
years  without  any  sensible  alteration.  These  salts  are  much 
used  in  medicine,  and  are  sometimes  manufactured  from  the 
waters  of  Epsom  and  Seidlitz,  but  more  frequently  and  in  much 
greater  abundance  from  sea  water.  The  magnesia  of  the 
shops  is  prepared  by  dissolving  Epsom  salts  in  water,  and 
adding  to  the  solution  half  their  weight  of  potash.  The  sub- 
stance  that  sinks  to  the  bottom  is  magnesia;  and  this  washed 
with  a  sullieicnt  quantity  of  water  and  drier],  has  the  appear- 
ance of  a  light,  soft,  and  white  powder,  of  insipid  taste  Mag- 
nesia is  used  in  medicine,  both  in  a  simple  state  and  when 
calcined  or  burnt.  It  is  also  employed  in  some  chemical  pro- 
cesses;  and  is  in  considerable  request  in  the  manufacture  of 
enamel  and  porcelain.  If  putrid  water  be  agitated  with  a 
small  quantity  of  magnesia,  it  will  lose  a  considerable  portion 
of  its  bad  taste  and  smell. 

MAGNET,  LoADSTONR,  a  ferruginous  stone,  which  is  en- 
dowed with  the  property  of  attracting  iron,  of  pointing  itself  in 
a  certain  direction,  and  of  communicating  the  same  property 
to  iron  or  steel  bans.     See  Mariner's  Compass. 

The  Poles  of  a  I\Iagni;t,  are  those  points  which  seem  to 
possess  the  greatest  power,  or  in  which  all  the  virtue  appears 
•  to  be  concentrated.  The  Magneticul  Meridian,  is  a  vertical 
circle  in  the  heavens,  which  intersects  the  horizon  in  the  points 
to  \yhich  the  magnetic  needle  when  at  rest  directs  itself  The 
Axis  of  a  Magnet,  is  a  right  line  which  passes  from  one  polo  to 
another.  The  Equator  of  a  Magnet,  is  a  line  perpendicular  to 
the  axis,  and  exactly  between  the  poles. 

The  distinguishing  and  characteristic  properties  of  a  magnet 
arc  as  follows:— 1.  lis  attractive  and  repulsive  power.     2.  Its 


directive  power.  3.  Its  dip  or  inclination  to  a  point  above  or 
below  the  horizon.  4.  Its  power  of  communicating  its  own 
propel  ties  to  certain  other  bodies. 

Phenomena  of  the  iMar/net. — These  are  numerous,  but  some  of 
the  principal  are  as  follows : — 1.  A  magnet,  when  freely  sup- 
ported by  a  thread,  or  in  a  light  vessel  on  water,  will  place 
itself  in  a  direction  nearly  coinciding  with  the  poles  of 
the  earth.  2.  This  direction  of  the  needle  is  not  the  same  in 
all  parts  of  the  world,  nor  in  the  same  place  at  dill'ercnt  limes. 
3.  A  needle,  not  magnetized,  being  exactly  balanced,  will,  if 
touched  by  a  magnet  so  as  to  communicate  that  property  to  it, 
have  its  equilibrium  destroyed,  one  of  its  extremities  dipping 
considerably  below  the  horizontal  plane.  4.  The  centies  of 
action  of  a  magnet  are  at  a  snialJ  distance  from  its  extremities, 
and  the  law  of  attraction  from  those  centres  is  reciprocally  as 
the  squares  of  the  distances-  5.  When  a  magnetic  needle  is 
put  out  of  its  natural  line  of  direction,  the  force  with  which  it 
tends  to  regain  that  position  varies  as  the  sine  of  the  angle 
subtended  by  its  natural  direction  and  that  in  which  it  is 
placed.  6.  In  every  magnet  there  are  two  poles,  of  which  the 
one  points  northwards,  the  other  southwards ;  and  if  the  mag- 
net be  divided  into  any  number  of  pieces,  the  two  poles  will 
be  found  in  each  piece.  The  poles  of  a  magnet  may  be  found 
by  holding  a  very  fine  short  needle  ovsr  it,  for  where  the  poles 
are,  the  needle  will  stand  upright,  but  no  where  else. 

Thus,  in  tig.  1,  of  the  horse-shoe  magnet,  N  indicates  the 
north,  and  S  the  south  pole  of  the  magnet.  By  the  following 
method  also,  the  situation  of  the  poles,  and  the  direction  of  the 
(supposed)  magnetic  effluvia  passing  out  of  the  stone,  may  be 
exhibited  : — Strew  about  the  poles  of  the  stone  on  every  side, 
iron  or  steel  filings  on  a  sheet  of  white  paper ;  these  small  par- 
ticles will  be  adeeted  by  the  ellluvia  of  the  stone,  and  be  so 
disposed  as  to  shew  the  course  and  direction  of  the  magnetic 
particles  in  every  part.     Thus,  fig.  2,  in  the  middle  of  each  pole, 

Fig.  1.  Fig.  2. 
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it  appears  to  go  nearly  straight  on  ;  towards  the  sides  it  pro- 
ceeds in  lines  more  and  more  curved,  till  at  last  the  curve- 
lines  from  both  poles  exactly  meeting  and  coinciding,  form 
numberless  curves  on  each  side,  nearly  of  a  circular  figure. 

A  small  artificial  magnet  may  be  used  in  this  experiment, 
instead  of  the  real  magnet,  with  a  similar  elTect,  if  the  table 
on  which  the  paper  reals  receives  a  few  gentle  knocks,  so  as  to 
shake  the  filings  a  little,  otherwise  the  action  of  the  magnet  will 
not  be  sufTicient  to  dispose  properly  those  particles  which  lie 
at  a  considerable  distance. 

7.  These  poles,  in  different  parts  of  the  globe,  are  differently 
inclined  towards  a  point  under  the  horizon.  8-  These  poles, 
though  contrary  to  each  other,  help  mutually  towards  the  mag- 
net's attraction,  and  suspension  of  iron.  9.  If  two  magnets  be 
spherical,  one  will  turn  or  conform  itself  to  the  other,  as  either 
of  them  would  do  to  the  earth;  and  after  they  have  so  con- 
formed or  turned  themselves,  they  Iiave  a  tendency  to  ap- 
proach or  join  each  other  ;  but  if  placed  in  a  contrary  position, 
they  repulse  each  other-  10.  If  a  magnet  be  cut  through  the 
axis,  the  segments  or  parts  of  the  stone,  which  before  were 
joined,  will  now  repel  each  other.  11-  If  the  magnet  be  cut 
perpendicular  to  its  axis,  the  two  points  which  were  before 
conjoined,  will  become  contrary  poles  ;  one  in  the  one,  and  one 
in  the  other  segment.  12.  Iron  receives  virtue  from  the  mag- 
net by  application  to  if,  or  barely  from  an  approach  towards 
it,  though  it  do  not  touch  it;  and  the  iron  receives  its  virtue 
variously,  according  to  the  parts  of  the  stone  it  is  made  to 
touch,  or  even  approach  to.  13.  If  an  oblong  piece  of  iron  be 
any  way  applied  to  the  stone,  it  receives  virtue  from  it  only 
lengthways.     14.  A  needle  touched  by  a  magnet  will  turn  its 
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end  (he  snmc  way,  towards  t|ip  poles  of  tlie  world,  ns  (lie  ninjj- 
ntl  itself  docs.  15.  Ncltlier  tlii;  macni't,  nor  inedlts  toiicliid 
by  it,  conform  tlicir  poles  cxiiclly  to  those  of  the  world,  but 
liHvc  iisiuilly  some  variation  from  llicm  :  :ind  tliis  variation  is 
dilleront  in  dillrrrnt  places,  and  at  divers  times  in  the  same 
places.  Hi.  .\  magnet  will  lake  up  nuicli  more  iron,  when 
armed  or  capped,  than  it  can  alone.  17.  .\  strong  inasiiet  at 
the  least  distance  fnirn  a  smaller  or  a  weaker,  cannot  draw  to 
it  a  piece  of  iron  adlieriofj  aetnally  to  such  a  smaller  or  weaker 
stone  ;  but  if  it  touch  it,  it  can  draw  it  from  the  other:  but  a 
weaker  niannel,  or  even  a  small  piece  of  iron,  can  draw  away 
or  separate  a  piece  of  iron,  eonliicnous  to  a  larfjer  or  stron;;er 
map:net.  18.  In  north  latitudes  the  south  pole  of  a  mairnet  will 
raise  up  more  iron  than  its  north  pole.  \'J-  A  plate  of  iron 
only,  but  no  other  body  interposed,  can  impede  the  operation 
of  the  majinet,  either  as  to  its  attractive  or  directive  (|uality. 

20.  The  power  or  virtue  of  a  niafjnct  may  be  impaired  by 
lying  Ions  in  a  wrong  position,  as  also  by  rust,  wet,  &c.  and 
may  be  ((uile  destroy e<l  by  lire,  li^htnin;;,  fve.  21.  A  wire 
being  touched  from  end  to  end  with  one  pole  of  a  magnet,  the 
end  at  which  you  be;jin  will  always  turn  contrary  to  the  pole 
that  touched  it;  and  if  it  be  again  touched  the  same  way  with 
the  other  pole  of  the  magnet,  it  will  then  he  turned  the  contrary 
way.  22.  If  a  piece  of  wire  bo  touched  in  the  middle  with 
only  the  pole  of  the  magnet,  \i  ithout  moving  it  backwards  or 
forwards,  in  that  place  will  be  the  pole  of  the  wire,  and  the 
two  ends  will  be  the  other  pole.  23.  If  a  magnet  be  heated 
red-hot,  and  again  cooled,  either  with  its  south  pole  towards 
the  north,  in  a  horizontal  position,  or  with  its  south  pole  down- 
wards in  a  perpendicular  position,  its  poles  will  be  changed. 
24.  Hard  iron  tools  well  tempered,  when  heated  by  a  brisk 
attrition,  as  filing,  tjrning,  &c.  will  attract  thin  filings,  or  chips 
of  iron,  steel,  S;c.  and  hence  we  observe  that  files,  punches, 
augres,  &c.  have  a  small  degree  of  magnetic  virtue. 

25.  The  iron  bars  of  windovrs,  &c.  which  have  stood  a  long 
time  in  an  erect  position,  grow  permanently  niagnetical;  the 
lower  ends  of  such  bars  being  the  north  pole,  and  the  upper 
end  the  south  pole.  20.  Tongs  and  fireforks,  by  being  often 
heated,  and  set  to  cool  again,  in  a  posture  nearly  erect,  have 
gained  this  magnetic  property.  Sometimes  iron  bars,  by  long 
standing  in  a  perpendicular  position,  have  acquired  the  mag- 
netic virtue  in  a  surprising  degree.  A  bar  about  ten  feet  long 
and  three  inches  thick,  supporting  the  summer  beam  of  a  room, 
was  able  to  turn  the  needle  at  eight  or  ten  feet  distance,  and 
exceeded  a  loadstone  of  three  pounds  and  a  half  weight ;  from 
the  middle  point  upwards  it  was  a  north  pole,  and  down- 
wards a  south  pole. 

27.  A  needle  well  touched,  it  is  known,  will  point  nearly 
north  and  south  ;  but  if  it  have  one  contrary  touch  of  the  same 
stone,  it  will  be  deprived  of  its  faculty,  and  by  another  such 
touch  it  will  have  its  poles  interchanged. 

28.  A  magnet  acts  with  ex|ual  force  in  vacuo  as  in  the  open 
air.  The  smallest  magnets  have  usually  the  greatest  power 
in  proportion  to  their  bulk.  A  large  magnet  will  seldom  take 
up  above  three  or  four  times  its  own  weight,  while  a  small  one 
will  often  take  up  more  than  ten  tiiues  its  weight.  A  magnet 
worn  by  Sir  Isaac  Newton  in  a  ring,  and  which  weighed  only 
3  grains,  would  take  up  746grains,  or  almost  250  times  its  own 
weight.  A  magnetic  bar  made  by  iMr.  Canton,  weighing 
10  oz.  12  dwts.  took  up  more  than  7!)  ounces  ;  and  a  llat  semi- 
circular steel  magnet  weighing  1  oz.  13  dwts.  took  up  an  iron 
wedge  of  90  ounces. 

Armed  Mao  net,  denotes  one  that  is  capped,  cased,  or  set  on 
iron  or  steel,  to  make  it  take  up  a  greater  weight,  and  also 
more  readily  to  distinguish  its  poles.  The  magnet  in  this  case 
is  mounted  with  two  pieces  of  iron, 
which  are  called  the  armature.  The 
figure  represents  an  armed  magnet, 
where  A  B  is  the  loadstone  ;  C  D, 
CD,  are  the  armature,  or  the  two 
pieces  of  soft  iron,  to  the  projec- 
tions of  which,  D,  I),  the  iron  weight 
U  is  to  be  applied.  The  dots  E,  L,  il, 
li.rl.  represent  the  brass  box,  with 
a  ring  at  E,  by  which  the  ariued 
magnet  may  be  suspended. 
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Ailificitil  M  ACM  r,  is  a  bar  of  iron  or  steel  impregnated  with 
the  m:ii;iietic  lluid,  and  possessing  all  the  properties  of  the  mag- 
net itself,  and  commonly  in  n  much  higher  degree.     There  arc 
various  methods  of  eomuuiiiicating  the  power  of  a  magnet  to 
bars  of  iron   and   steel,  whereby  liicse  la^t  become  themselves 
magnets,  and  capable  of  agajn  transmitting  their  po«er  to 
others,   and  so  on.     Tin  re  are  also  several  ways  of  making 
artilicial  magnets  without  the  a.?sistaiice  of  any  magnet  what- 
ever.    I'rocurc  a  dozen  bars,  six  of  soft  steel  and  six  of  baril  ; 
the  former  to  be  each  three  inches   long,  }  of  an  inch  broad, 
and  the  20tli  of  an  inch  thick,  with  two  pieces  of  iron,  e.ieh  half 
the   length   of  one   of  the  bars,   but  of  the  same  brearllh  and 
thickness,   and   the   six  hard   bars  to  be  each  5i  inches  long. 
5  an  inch  broad,  and  ^ths  of  an  inch  thick,  with  tv>o  pieces  of 
iron  half  the  knsth,   but  the  whole  breadth  and  thickness,  of 
one  of  the  hard  bars;  and  let  all  the  bars  be  marked  with  a  line 
(juitc   round  them  at  one  end.     Then  take   up  an  iron  poker 
and  tongs,   or  two   bars  of  iron,  the   larger  they  are  and  the 
longer  they  have  been  used,  the  better  ;  and   fixing  the  poker 
upright  between  the  knees,  hold  to  it  near  the  top,  one  of  the 
soft  bars,  having  its  marked  end  downwards,  by  a  picceof  sew- 
ing silk,  which  must  be  pulled  tight  by  the  left  hand,  that  the 
bar  may  not  slide  ;  then  grasping  the  tongs  with  the  right  hand 
a  little  below  the  middle,  and  holding  them  nearly  in  a  vertical 
position,  let  the  bar  be  stroked  by  the  lower  end  from  the  bot- 
tom to  tlie  top,  about  ten  times  on  each  side,  w  hich  will  give  it 
a  magnetic   power  sulTicient  to  lift  a  small  key  at  the   marked 
end,  which  end,  if  the  bar  were  suspended  on  a  point,  would 
turn  towards  the  north,   and  is  therefore  called  the  north  pole; 
and  the  unmarked  end  is  for  the  same  reason  called  the  south 
pole:  four  of  the  soft  bars  being  impregnated  after  this  man- 
ner, lay  two  of  them  parallel  to  each  other,  at  one-fourth  of  an 
inch  distance,  between  the  two  pieces  of  iron  holding  them,  a 
north  and  south  pole  against  each  piece  of  iron  ;  then  take  two 
of  the  four  bars  already  made  magnetieal,   and    place    thcni 
together  so  as   to  make  a  double   bar  in  thickness,  the  north 
pole  of  one  even  with   the  south  pole  of  the  other;  and  the 
remaining  two  being  put  to  these,   one  on  each  side,  so  as  to 
have  two   north   and  two  south   poles  together,  separate  the 
north  from  the  south  poles  at  one  end  by  a  large  pin,  and  place 
them  perpendicularly  with   that  end  downwards  on  the  middle 
of  one  of  the  parallel  bars,  two   north  poles  towards  its  south 
end, and  the  two  south  poles  towards  its  north  end  ;  slide  them 
three  or  four  times  backward  and  forward  the  whole  length  of 
the  bar;  then  removing  them  from  the  middle  of  this  bar,  place 
theiu  on  the  middle  of  the  other  bar,  as  before  directed,  and  go 
over  that  in   the   same  manner;  then  turn  both  the  bars  the 
other  .side  upwards,  and  repeat  the  fonner  operation  ;  this  being 
done,  take  the  Iw  o  from  between  the  pieces  of  iron,  and  placing 
the  two  outermost  of  the  touching  bars  in  their  stead,  let  the 
other  two  be  the  outermost  of  the  four  to  touch  these  with  ;  and 
this   process  being  repeated  till   each   pair  of  bars  have  been 
touched    three   or   four   times    over,    will    give    them    a   con- 
siderable magnetic  power.     Put  the  half  dozen  together  after 
the  manner  of  the   four,  and  touch  them  with  two   pair  of  the 
hard  bars   placed  between  their  irons,  at  the  distance  of  about 
half  an  inch  from  each  other  ;  then  lay  the  soft  bars  aside,  and 
with   the   four  hard   ones  let  the  other  two  be  impregnated, 
holding  the   touching   bars   apart  at  the  lower  end  near  two- 
tenths  of  an  inch  ;  to  which  distance   let  them  be  separated 
after  they  arc  set  on  the  parallel  bar,  and   brought   together 
again  before  they  are  taken  off:  this  being  observed,  proceed 
according   to  the    method  described  above,  till  each  pair  has 
been  touched  two  or  thvce  times  over;  but  as  this  vertical  way 
of  touching  a  bar  will  not  give  it  (piite  so  much  of  the  magnetic 
virtue  as  it  will  receive,   let  each  pair  be   now  touched  once  or 
twice  over,  in  their  parallel  position,  between  the  irons,  with 
two  of  the  bars   held   horizontally,  or  nearly  so,  by  draw  ing  at 
the  same  time  the  north  end  of  one  from  the  mi<ldle  over  the 
south  end,  and  the  south  of  the  other  from  the  middle  o\cr  the 
north  end  of  a  parallel   bar;  then  bringing  them  to  the  middle 
again  without  touching  the  parallel   bar,  give   three  or  four  of 
these  horizontal   strokes  to  each  side.     The   horizontal  touch, 
after  the  vertical,  will   make  the  bars   as  strong  as  they  pos- 
sibly can  he  made,  as  appears  by  their  not  receiving  any  addi- 
tional strength,  when  the  vertical  touch  is  given  by  a  great 
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luimbcr  of  bars,  and  the  Iiorizontal  by  those  of  a  superior 
Uiairnclic  power.. 

Tliis  wliole  process  maybe  Rone  through  in  about  half  an 
hour  ;  and  each  of  the  large  bars,  if  well  hardened,  may  be 
made  to  lift  twenty-eight  Troy  ounces,  and  sometimes  more. 
And  when  these  bars  are  thus  impregnated,  they  will  give  to  a 
hard  bar  of  the  same  size  its  full  virtue  in  less  than  ten  minutes  ; 
and  therefore  will  answer  all  tho  purposes  of  magnetism  in 
navigation  and  experimental  philosophy,  much  better  than  the 
loadstone,  which  has  not  a  power  sulficicnt  to  impregnate  hard 
binds.  The  half  dozen  being  put  into  a  case  in  such  a  man- 
ner as  that  no  two  poles  of  the  same  name  may  be  together, 
and  their  irons  with  thera  as  one  bar,  they  will  retain  the  vir- 
tues they  received  ;  but  if  their  power  should,  by  making 
experiments,  be  ever  so  far  iniijaired,  it  may  be  restored  with- 
out any  foreign  assistance  in  a  few  minutes.  And  if  perchance 
a  much  larger  set  of  bars  should  be  required,  these  will  com- 
munioate  to  thcui  a  sullicient  power  to  proced  with  ;  and  they 
nmy  in  a  short  lime,  by  the  same  method,  be  brought  to  their 
full  strength. —  iinrlow.  Phil.  Tran. 

To  illuslrate  the  magnetical  inclination  or  dip  of  the  needle, 
fake  a  globular  magnet,  or,  which  is  more  easily  procured,  an 
oblong  one,  like  S.  N.  in  the  figure  ;  the  extremity  N,  of  which 


is  the  north  pole  ;  the  other  extremity,  S,  is  the  south  pole, 
and  A  is  the  middle  or  equator;  place  it  horizoutally  upon  a 
table  C  D,  tlien  take  another  small  oMong  magnet,  ns,  viz.  a 
bit  of  steel  wire,  or  a  small  sewing  needle  magnetized,  and 
suspend  it  by  means  of  a  fine  thread  tied  to  its  middle,  so  as  to 
remain  in  an  Iiorizontal  position  when  not  disturbed  by  the 
vicinity  of  iron,  or  other  magnet.  Now,  if  the  same  small 
magnet  being  held  by  the  upper  part  of  the  thread,  be  brought 
just  over  the  middle  of  the  large  magnet  within  two  or  three 
inches  of  it,  the  former  will  turn  its  south  pole  s,  towards  the 
north  pole  N  of  the  large  magnet,  and  its  north  pole  n  towards 
the  south  pule  S  of  the  large  one.  It  will  be  farther  observed, 
that  the  small  magnet,  while  kept  just  over  the  middle  of  the 
large  one,  will  remain  paiallel  to  it;  for  since  the  poles  of  the 
small  magnet  are  equally  distant  from  the  contrary  poles  of  the 
large  magnet,  they  are  equally  attracted.  But  if  the  small 
magnet  be  moved  a  little  nearer  to  one  end  than  to  the  other 
of  the  large  magnet,  then  one  ofils  poles,  !(z.  that  which  is 
nearest  to  tiie  contrary  pole  of  the  large  magnet,  will  be  inclined 
dountcnr;ls.  and  of  course  the  other  pole  will  be  elevated  above 
the  horizon.  It  is  evident  that  this  inclination  will  increase 
according  as  the  small  magnet  is  placed  near  to  one  of  the 
poles  of  the  large  one,  because  the  attraction  of  the  nearest  will 
liave  more  power  upon  it.  If  the  small  magnet  be  brought 
just  opposite  to  one  of  the  poles  of  the  large  magnet,  it  will 
Sum  the  contrary  pole  towards  it,  and  will  place  itself  in  the 
same  straight  line  with  the  axis  of  the  large  magnet. 

Tiiis  simple  experiment  will  enable  the  reader  to  comprehend 
easily  the  phenomena  of  the  magnetic  inclination,  or  of  the 
dipping  needle  upon  the  surface  of  the  earth;  for  it  is  only 
necessary  to  imagine,  that  tlie  earlh  is  a  large  magnet,  (as  it  in 
fact  appears  to  be,)  and  that  any  magnet,  or  magnetic  needle 
commonly  used,  is  the  small  magnet  employed  in  the  fore- 
going expel  iment.  The  direction  of  the  dipping  needle  in  any 
place  is  callL-d  the  mu;/nctic  line. 

The    best    shape    of    a 
magnetic  needle  is  repre-  --™mii«i«iiiiiiniiiiiiniii«iiiiiiiaiiimnO"™™ii™iTOiiininiiiiiiiiiii»ira»^ 
.sented  in  these  two  figures,  ^ 

the  first  of  which  shews 
the  upper  side,  and  the 
.second  shews  a  lateral 
view  of  the  needle,  which 

is  made  of  steel,  having  a  pretty  large  hole  in  the  middle,  to 
which  a  conical  piece  of  agate  is  adapted  by  means  of  a  brass 
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piece  O,  into  which  the  agate  is  fixed.  The  apex  of  this  hollow 
cap  rests  upon  the  point  of  a  pin  F,  which  is  fixed  in  the  centre 
of  the  box.  and  upon  which  the  needle,  being  properly  balanced, 
turns  very  nimbly.  For  common  purposes,  these  needles  have 
a  conical  perforation  made  in  the  steel  itself,  or  in  a  piece  of 
brass,  which  is  fastened  in  the  middle  of  the  needle. 

The  dipping  needle,  though  of  late  much  improved,  is  how- 
ever still  far  from  perfiction.  The  general  mode  of  construct- 
ing it  is,  to  pass  an  axis  quite  through  the  needle,  to  let  the 
extremities  of  this  axis,  like  those  of  the  beam  of  a  balance, 
rest  upon  ils  supports,  so  that  the  needle  may  move  itself  ver- 
tically round,  and,  when  situated  in  the  magnetic  meridian,  it 
may  place  itself  in  the  magnetic  line.  The  deijrees  of  incUnaJon 
are  shewn  upon  a  divided  circle,  in  the  centre  of  which  the 
needle  is  suspended.  This  figure  repre- 
sents a  dipping  needle  of  the  simplest 
construction  : — A  li  is  the  needle,  the  axis 
of  w  hich  F  E  rests  upon  the  middle  of 
two  lateral  bars  CD,  CD,  which  are 
]  ,-  -i       made   to  the    frame    that    contains   the 

j^^/^^  yj  divided  circle  A  I  B  K  This  machine  is 
}s'v2-  . --^z^W^li  fixed  on  a  stand  G,  but  when  used  at  sea 
it  is  suspended  by  a  ring  H,  so  as  to  hang 
perpendicularly.  When  the  instrument 
is  furnished  with  a  stand,  a  spirit  level  O 
is  generally  annexed  to  it,  and  the  stand 
has  three  screws,  by  which  the  instrument  is  situated,  so  that 
the  centre  of  the  needle,  and  the  division  of  90  on  the  lower 
part  of  the  divided  circle,  may  be  exactly  in  the  same  time 
perpendicular  to  the  horizon. 

A7t  Account  of  the  E.rperimcnts  of  Peter  Barlow,  of  the  Royal 
Militarii  Acailemji,  on  the  fllaynetism  induced  or  exhibited  in 
Iron  and  other  RJelals  by  rotation. 

Availing  himself  of  one  of  the  turning  lathes,  in  the  royal 
arsenal,  an  attempt  was  made  by  this  gentleman  to  ascer- 
tain whether,  by  giving  to  an  iron  body  a  rapid  rotation, 
any  change  could  be  distinguished  in  ils  magnetic  state 
during  the  motion,  or  after  it  bad  subsided ;  accordingly, 
a  small  howitzer  shell  was  attached  to  a  lathe,  admitting 
of  a  rapid  motion,  and  a  small  compass  being  placed  very 
near  to  it,  it  was  perceived  at  once  that  the  needle  was  con- 
siderably dellected,  but  it  returned  to  its  original  direction 
as  soon  as  the  motion  ceased.  A  tliirteen-inch  shell  was 
then  fixed  to  the  mandrel  of  one  of  the  large  lathes  worked  by 
the  steam  engine,  and  the  cfl'ect  obtained  was  of  course  propor- 
tionably  greater.  In  fact,  with  this  shell,  the  direction  of  the 
needle  was,  in  many  cases,  reversed  by  the  motion  of  the  for- 
mer; but  there  were  other  points  in  which  no  motion  could  be 
observed. 

Moreover,  in  several  instances  the  deviation  of  the  nee- 
dle was  made  in  a  contrary  way  to  what  it  was  in  others, 
varying  in  quantity  as  stated  above,  from  zero  to  180°,  accord- 
ing to  the  situation  of  the  needle  ;  the  distance  and  the  rate  o. 
motion  being  the  same.  In  all  cases,  by  reversing  the  motion 
of  the  shell,  the  deviation  was  reversed  also  ;  so  that  if  with  the 
shell  turning  one  way,  the  needle  deviated  to  the  esst,  it  devia- 
ted to  the  west  when  the  shell  was  turned  in  an  opposite  direc- 
tion ;  and  in  all  cases  during  the  rotation  of  the  shell,  the  nee- 
dle preserved  its  deviating  direction  remarkably  steady,  viz. 
without  any  kind  of  oscillation  or  tremor;  but  the  moment  the 
motion  ceased,  it  returned  to  its  original  and  true  bearing.  The 
eficct  produced  was  therefore  temporary,  and  depended  entire- 
ly on  the  velocity  of  rotation. 

These  were  all  the  deductions  of  any  importance  drawn 
from  the  first  series  of  experiments  ;  and  as  the  steam-engines 
were  not  set  to  work  again  for  some  time,  no  farther  obser- 
vations were  made,  till  Mr.  IJarlow,  finding  himself  embar- 
rassed with  the  iion  work  of  the  lathes  and  other  machines,  had 
an  apparatus  constructed,  which  he  erected  on  his  own  pre- 
mises, and  by  means  of  which  he  at  length  succeeded  in 
dedmcing  the  laws  which  regulate  and  determine  the  direction 
of  the  needle  in  all  cases,  and  in  all  situations.  The  results 
have  been  presented  to  the  Rojal  Society,  and  the  fol- 
lowing  concise  account  of  them  may  be  acceptable  to  our 
readers: — 
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This  npparnliis  eon- 
IlisSs  of  ii  Iraine,  ii  a, 
rcscmlilins  that  on 
which  Ihf  cyliiKler  of 
aiiclfctiical  inachiiipis 
liiinR  ;  the  ball  1!  siip- 
pljiiif;  the  placi-  of  the 
cjlindor,  the  diameter 
of  the  hall  or  shell  «as 
eight  inches,  iiiui  its 
wcishl  ahout  30  Ih.  A 
stroni;  table  cccc,  fixed 
with  its  feet  into  the 
ground,  the  lloor  of  the 
room  being  cut  away 
sn  as  to  prevent  any 
shaking  of  tlic  lloor  or 
walls.  The  diameter 
of  the  larijcr  wheel  1) 
was  18  inches  ;  of  the 
smaller  H,  ihiec  inches; 
and  the  handle  F  mis;ht  he  turned  with  ease  twice  in  a  second, 
which  save  ahout  7'20  revolutions  per  minute  to  the  shell.  A 
stand  G,  made  heavy  by  beiiip;  loaded  with  sand,  had  a  small 
platform  U  attached  ;  it  might  be  brought  up  close  to  the  .shell, 
and  the  suspended  compass  II,  surrounded  by  a  glass  tube  K, 
placed  near  the  same,  at  any  azimuth,  and  on  either  side. 
Moreover,  there  were  several  holes  in  the  table,  which  enabled 
the  experimenter  to  screw  down  the  frame  itself  in  any  azi- 
muth, by  means  of  the  lly  nuts  1  1.  The  ball  could  only  revolve 
v»ith  its  axis  horizontal,  but  it  conid  be  made  to  revolve  direct 
or  reverse  at  pleasure.  The  platform  might  be  depressed  or 
raised  to  any  height,  and  the  needle  thus  placed  over  or  under 
any  proposed  point  of  the  .shell- 

Tilings  being  thus  prepared,  the  platform  was  first  placed  in 
the  horizontal  plane  of  the  ball's  axis,  and  the  needle  ])laced 
successively  at  every  point  all  round.  And  it  appeared  that 
whatever  might  be  the  azimuth  of  the  needle,  (provided  it  was 
neutralized  by  the  magnet,  L,  from  the  directive  power  of  the 
earth,)  on  turning  the  ball,  the  north  end  of  the  needle  approacli- 
ed  towards  it  when  the  motion  was  towards  the  needle,  but 
rrccded  when  the  motion  was  /Vom  tlie  needle.  That  is.  when  the 
upper  part  of  the  shell,  by  the  revolution,  descended  towards 
the  needle,  the  north  end  of  the  needle  approached  towards  the 
shell;  but  when  the  ball  revolved  in  an  opposite  direction^  then 
the  south  end  of  the  needle  ajiproachcd,  or  the  north  end 
receded. 

When  the  needle  was  carried  round  the  shell  in  a  vertical 
circle,  ascending  10°  each  time,  the  following  results  were  ob- 
served, (the  needle  being  in  every  case  neutralized,  and  placed 
parallel  to  the  axis  of  rotation,)  viz.  from  the  horizon  to  an 
altitude  of  about  54°,  the  needle  placed  itself  perpendicularly 
to  the  axis  of  the  norlli  end,  passing  the  contrary  way  to  that  in 
which  the  motion  of  the  shell  was  made  ;  from  .01°  to  90°,  or  to 
the  zenith  of  the  ball :  the  needle  also  placed  itself  perpendicu- 
larly to  the  axis,  but  in  a  reversed  position  to  what  it  took  up 
before,  viz.  the  north  end  passed  in  the  direction  of  motion  in 
the  shell.  It  did  the  same  on  the  other  side  of  the  vertical,  to 
a  like  point  or  altitude  of  about  ol°  ;  but  from  that  point  to  the 
horizon  it  arranged  itself  as  at  first.  IJelow  the  horizon  it  also 
preserved  the  same  direction  till  it  amounted  again  to. 51°;  it  then 
changed  its  direction,  as  when  above  the  horizon.  There  were, 
therefore,  four  points  of  change  in  the  direction  of  the  needle, 
(the  motion  of  the  ball  remaining  the  same,)  viz-  at  54°  above 
and  below  the  horizon  of  the  ball,  on  each  side  of  the  zenith 
and  radius.  It  will  of  course  be  understood,  that  by  reversing 
the  motion  of  the  ball,  the  needle  also  changed  its  direction, 
but  Ihc  points  of  change  remained  the  same;  and  that  the 
eflcct  was  independent  of  the  direction  of  the  axis  of  motion, 
viz.  whether  the  axis  was  east  and  west,  north  and  south,  or  in 
any  other  azimuth  ;  but  it  required  a  certain  velocity,  not  less 
than  GOO  revolulions  per  minute,  to  produce  the  full  cITcct.  It 
is  obvious,  therefore,  that  the  mere  rotation  of  an  iron  shell  im- 
presses upon  it,  during  the  motion  of  the  same,  a  temporary 
magnetic  cITect,  and  that  this  clfect  ceases  the  moment  the 
motion  is  discontinued. 


The  above  experiment,"!  were  begun  in  December,  \iVli  ;  and 
it  was  not  till  .April  Ihi5,  that  Mi.  llarbnv  learned  that  .\I. 
Arago  had  been  making  similar  experimenls  in  I"ranc:e,  on  cop- 
per and  oilier  metals,  «itbout  being  auaic  of  ihtir  actual  date. 
They  were  not  knoun  in  ICngland  till  (iay  Liissac'.s  visit  to 
London  at  the  time  above  slated.  We  arc  not  aware  of  the 
precise  nature  of  these  experiments,  and  shall,  therefore,  only 
endeavour  to  describe  those  which  Mr.  Maisli  assisted  .Mr.  Har- 
low in  making,  and  which  he  founded  on  tlic  description  he  had 
received.  They  may,  therefore,  be  considered  as  the  experi- 
ments of  !M.  Arago,  rcpeati-d  and  varied  as  diflcrent  circum- 
stances occurred,  to  suggest  new  ideas.  The  account  he  had  of 
M.  Arago's  experiments,  was,  that  by  placing  a  copper  |)late 
upon  a  vertical  spindle,  the  plate  being  horizontal,  and  then 
placing  just  aliove  it  a  light  compass  needle,  but  independent 
of  course  of  tin-  plate,  or  causing  the  .spindle  and  plate  to  re- 
volve, the  needle  was  consi<lerably  dcllecled,  and  more  and 
more  as  the  velocity  was  increased,  so  that  when  the  plate  was 
put  into  rapid  rotation,  the  needle  also  began  after  a  few  vibra- 
tions to  revolve,  and  at  length  with  considerable  velocity. 

1.  In  order  to  repeat  this  experiment,  sa\s  Mr.  Maish,  I  con- 
nected the  wlivcl  of  my  tinning  lathe  with  a  vertical  spindle, 
which  I  could  make  revolve  forty-five  times  per  second  ;  and 
on  this  I  placed  a  thin  copperplate,  about  six  inches  diameter, 
and  over  this  a  needle  about  five  inches  long  shut  up  in  a  close 
box,  about  one  inch  or  rather  less  above  the  plate.  When 
putting  the  lathe  in  motion,  I  found  it  to  deflect  the  needle 
about  five  points,  the  dcllei-lion  being  al«  ays  in  the  same  direc- 
tion as  the  motion  of  the  plate,  but  we  could  not  cause  it  to  re- 
volve. The  needle  was  therefore  partly  neutralized  by  a  bar 
magnet,  and  the  experiment  repeated.  We  then  very  soon  ob- 
tained a  considerable  rotatory  motion  in  the  needle  ;  and  by 
using  a  larger  and  h<;avier  plate,  the  same  was  produced  after- 
wards without  neutralizing  the  needle. 

2.  Another  experiment,  which  was  mentioned  as  one  of  M. 
Arago's,  and  which  I  repeated,  was  by  interposing  a  plate  of 
iron  between  the  copper  plate  and  the  needle.  In  this  case  no 
eflect  could  be  produced  on  the  needle  by  the  rotation  of  the 
copper  plate,  the  iron  deaily  intercepting  the  action. 

3.  I  now  tried  a  zinc  plate  instead  of  a  copper  plate,  and  the 
clfect  was  nearly  the  same  as  before,  but  a  little  less. 

4.  An  iron  plate  was  now  suhsliluted,  and  the  ell'eet  was  con- 
siderably greater  than  with  the  copper-plate. 

5.  The  copper  plate  was  again  replaced,  and  a  brass  needle 
placed  in  the  box.  Some  motion  was  obtained,  but  it  was 
very  equivocal,  so  that  I  cannot  venture  to  say  that  it  was  cer- 
tainly due  to  the  rotation. 

C.  A  heavy  horse-shoe  magnet  was  now  suspended  by  a  line 
from  the  ceiling,  and  it  was  put  in  rotation  by  the  revolution  of 
the  copper  plate— a  paper  screen  having  been  first  interposed 
between  them. 

7.  One  copper  plate  was  suspended  over  another,  but  no  mo- 
tion was  obtained,  and  the  same  took  place  when  the  copper 
plate  was  suspended  over  an  iron  one. 

8.  A  bar  magnet  rather  shorter  than  the  diameter  of  the  cop- 
per plate  was  fixed  horizontally  to  the  upright  spindle,  and 
being  made  to  revolve,  tlu^  plate  very  soon  acquired  rotation. 
A  paper  screen  was  in  this,  as  in  the  preceding  experiments, 
interposed  between  the  plate  and  magnet. 

9.  The  plate  was  now  applied  immediately  to  the  axis  of  the 
lathe,  so  as  to  cause  it  to  revolve  vertically,  and  the  ncedio 
placed  near  to  it,  but  no  motion  took  place,  till,  by  nearly  neu- 
tralizing the  needle,  and  bringing  either  olits  poles  directly  to 
the  plate,  it  then  always  deviated  in  the  direction  of  the  motion 
of  tiie  plate,  whichever  pole  of  the  needle  was  directed  to  the 
former;  the  needle  of  course,  therefore,  deviated  difi'erent  ways, 
(all  other  things  being  the  same.)  when  it  was  above  or  below 
the  axis,  but  in  the  direct  horizontal  line  of  the  axis  no  moliou 
in  the  needle  took  place. 

10.  The  above  arc  the  principal  experiments  that  I  assisted 
in  making  by  revolving  the  plate,  but  these  having  suggested  to 
Mr.  IJarlow  that  all  the  results  obtained  might  he  explained  by 
supposing  that  there  existed  a  ."Higlit  magnetic  power  in  copper, 
and  in  the  various  metals,  which  had  a  lendeney  to  draw  the 
needle  after  the  plate,  or  the  latter  after  ihc  former,  he  endea- 
voured to  exhibit  this  by  direct  cxpcrtmcut,  independent  of 
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volution.  With  this  view,  ho  neutralized  a  needle  very  accu- 
rately ;  and  then  applying  very  near  to  its  poles  the  end  of  a 
round  brass  ruler,  the  attraction  of  the  latter  was  obvious — it 
drew  the  needle  several  degrees, — then,  withdrawing  it,  and 
catching  (he  needle  again  in  its  returning  vibration,  it  was 
draw  n  out  some  farther  degrees,  and  in  a  very  short  lime  the 
deflection  was  converted  into  a  revolution,  which,  by  alternately 
presenting  and  withdrawing  th^  brass  ruler,  was  at  length  ren- 
dered very  rapid. 

11.  The  same  result  was  obtained  by  two  or  three  difl'erent 
pieces  of  brass  ;  but  there  were  other  pieces,  although  of  the 
same  size  and  form,  w  hich  had  little  or  no  efl'ect. 

The  following  esperiment  is  due  to  Mr.  Sturgeon  of  Wool- 
wich. 

12.  A  thin  copper  plate  or  wheel,  about  five  or  six  inches  in 
diameter,  was  suspended  very  delicately  on  an  axis,  and  then 
on  one  side  a  little  weighted,  in  order  to  give  it  a  tendency 
to  oscillate.  The  heavy  point  was  now  raised  level  with  the 
axis  of  the  plate,  opposite  to  the  heavy  point  was  placed  a  qua- 
drant divided  from  zero  to  90  degrees,  tlie  number  of  vibrations 
the  plate  made  before  it  came  to  45  degrees  was  counted.  The 
same  was  again  done,  with  this  dillerence  only,  that  the  vibra- 
tions now  took  place  between  the  poles  of  a  strong  horse-shoe 
magnet,  and  the  number  of  them  before  the  plate  fell  to  45  de- 
grees, was  very  little  more  than  one  half  of  what  they  were  in 
the  former  instance. 

This  is  the  converse  of  M.  Arago's  experiments,  in  which  he 
shews  the  effect  of  copper,  and  other  metallic  rings,  in  dimi- 
uishing  the  number  of  oscillations  of  a  magnetic  needle. 

13.  If,  instead  of  a  horseshoe  magnet,  the  contrary  pole  of 
two  bar  magnets  be  used,  the  ell'ect  is  the  same  as  before  :  but 
if  the  poles  of  the  same  name,  \iz.  both  north  or  both  south,  be 
employed,  then  the  effeetis  scarcely  perceptible.  This  is  an 
important  result,  as  it  shev\s  that  the  cliect  is  not  due  to  any 
kind  of  resisting  medium,  as  was  supposed  in  the  first  instance. 

The  analogy  subsisting  between  electricity  and  magnetism, 
the  identity  of  lightning  and  electricity,  and  their  elfects  in 
destroyini;  the  polarity  of  the  magnetic  needle,  and  in  some 
cases  reversing  its  poles,  while  in  other  instances  lightning  has 
communicated  the  magnetic  power  to  pieces  of  steel  that  had 
not  before  any  polarity,  are  facts  well  known.  Various 
attempts  have  been  made  to  establish  the  identity  of  electricity 
and  magnetism  by  means  of  the  galvanic  battery,  till  Pro- 
fessor Oersted,  of  Copenhagen,  in  the  year  1820,  succeeded  in 
demonstrating  their  reciprocal  action  on  each  other,  by  the 
most  decisive  and  satisfactory  experiments. 

The  galvanic  batteries,  generally  used  for  the  illustration  of 
electro-magnetism,  have  been  considered  by  Mr.  Sturgeon  as 
cumbersome  and  inconvenient,  and  he  has  succeeded  in  con- 
structing one,  which  is  neitlier  expensive,  cumbersome,  nor 
difficult  to  manage.  Yet  with  this  small  battery  (which  will 
only  hold  about  half  a  pint  of  fluid)  he  was  enabled  to  exhibit 
the  whole  train  of  electro-magnetic  experiments. 

Sturgeon's  battery  consists  of  two  concentric  copper  cylin- 
ders, having  a  common  bottom  ;  they  are  about  six  inches  in 
depth,  and  the  outer  one  two  inches  diameter;  between  these 
is  placed  another  cylinder  of  zinc  without  a  bottom,  insulated 
by  three  pieces  of  cork  from  the  copper ;  two  wires  proceed  from 
the  zinc  part  of  the  arrangement,  one  supporting  a  small  cup, 
the  other  bent  downwards  (and  the  like  from  the  copper  part) 
for  the  purpose  of  forming  the  various  connexions  necessary 
to  make  the  experiments.  The  batteries  themselves  are 
attached  to  a  wire  fixed  in  a  block  of  wood  (forming  a  stand) 
by  two  gudgeons,  one  of  which  has  a  screw  by  which  it  can  be 
fixed  at  any  height  required. 

The  apparatus  for  producing  the  deflection  of  the  magnetic 
needle  is  represented  in  fig.  1.  The  wire  proceeding  from  the 
zinc  extremity  of  the  battery  being  placed  to  the  north,  and 
the  other  end  placed  in  the  cup  A,  attached  to  the  wire  passing 
above  the  needle  C,  it  was  deflected  to  the  west ;  and  w  hen  the 
wire  was  placed  in  the  cup  15,  connected  with  the  wire  passing 
below  the  needle,  its  deflection  was  towards  the  cast.  The 
needle  with  which  this  experiment  was  performed  was  eight 
inches  long,  half  an  inch  wide,  and  nearly  a  quarter  of  an  inch 
thick,  and  it  was  deflected  Irom  the  plane  of  the  magnetic 
meridian  in  an  angle  of  from  CO  to  70  degrees,  upon  completing 


the  galvanic  circuit.  Pith  balls  were  attached  to  the  poles  of 
the  magnet,  as  in  the  figure,  to  render  the  deflection  more 
visible  to  the  spectators. 

M.  Arago's  experiment  of  magnetizing  a  piece  of  iron,  was 
performed  with  the  apparatus  represented  in  fig.  2.  By  com- 
j)leting  the  galvanic  connexion,  the  piece  of  iron  A  B,  contained 

Fig.l. 


within  the  spiral  wire  C,  inserted  in  the  cups  d  and  e,  became 
strongly  magnetic,  and  attracted  or  repelled  another  magnet 
according  as  dissimilar  or  similar  poles  were  presented.  Its 
attractive  power  was  very  great,  as  its  extremities  supported 
two  pieces  of  iron/ and  </,  of  several  ounces  weight,  which  on 
breaking  the  contact  fell  on  the  lecture  table  precisely  as  the 
lecturer  had  predicted.  The  bottoms  of  the  cups  are  con- 
nected by  a  wire  passing  under  the  board  upon  which  they 
are  placed. 

The  beautiful  apparatus  for  effecting  the  revolution  of  the 
galvanic  wire  about  the  magnet  is  here  exhibited.  The  two 
upright  pillars  A  and  B  are  the  legs  of  a  horse-shoe  magnet, 
concealed  by  brass  cylindrical  cases,  the  bottom  of  the  magnet 
being  inserted  into  a  block  of  wood  which  forms  a  pedestal ; 

the  cups  C  and  D,  which  are 
four  inches  in  diameter,  con- 
taining the  mercury,  are  at- 
tached to  two  caps  of  paste- 
board, e  and  /',  which  are 
made  to  fit  the  tops  of  the  pil- 
lars ;  when  the  communica- 
tion was  made  by  connecting 
the  zinc  end  of  the  battery 
with  the  cups  i  and  k,  and  the 
copper  extremity  witJi  the 
cups  I  and  m,  the  wires  g  and 
h  began  to  revolve  very  ra- 
pidly round  the  poles  of  the 
magnet  in  cuntrary  direction^. 
This  was  made  very  conspi- 
cuous by  the  pith  balls  fixed 
to  the  wires. 

The  advantage  of  employ- 
ing large  magnets  in  prefe- 
rence to  small  ones,  in  produ- 
cing electro-magnetic  pheno- 
mena, is  well  known.  Many 
experiments  are  usually  made,  for  the  purpose  of  ascertaining 
whether  any  definite  proportion  between  the  galvanic  and 
magnetic  forces  is  essential  to  the  production  of  the  greatest 
efl'ect ;  and  it  has  been  found,  that  the  galvanic  force  might  be 
reduced  almost  to  any  degree,  provided  the  magnetic  power 
is  sufliciently  great.  This  discovery  has  led  to  the  use  of 
powerful  magnets,  and  small  galvanic  batteries. 

Barlow's  plate  for  neutralizing  the  action  of  the  iron  of  ships 
in  producing  a  deviation  in  the  compass,  is  as  follows,  and  for 
which  discovery  the  board  of  longitude  gave  this  gentleman 
£500: — The  centre  of  a  small  circular  iron  pla(e  is  placed  on 
the  line  of  the  attraction  of  the  ship's  iron,  and  at  a  proper 
distance  behind  and  below  the  pivot  of  the  compass  needle, 
the  position  of  this  line  having  been  fis<ertaincd  previously  to 
the  ship's  leaving  port,  an   operation  which  \\'ill  be   greatly 
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facililatod  by  a  table  for  this  purpose  prepared  by  l\Ir.  Harlow. 
When  this  is  ilnnc,  the  needle  will  remain  active  and  viirorous 
ill  the  polar  re^'ioiis,  and  will  direct  itself  in  the  true  ma;;nelie 
meridian,  in  whatever  part  of  the  world  the  sliip  is  placed. 
This  cll'eet  of  ihe  invention  has  been  cxperin\cntally  established 
between  the  01°  of  south  latitude  and  the  81°  of  north  latitude, 
by  Ihe  accurate  observations  of  Lieutenant  Foster,  and  by 
oilier  naval  ollicers.  There  arc  few  seicntific  inventions  of 
modern  limes  more  useful  in  practice  than  this. 

Scnrcsliij's  Sew  Expciimcvts  on  IMar/nctism,  arc  as  follows  : — 
Bars  of  steel  eould  be  rendered  hiprhly  magnetic  by  hammering 
them  in  a  vertical  position,  with  ihe  lower  end  resting  upon  a 
poker  or  rod  of  iron.  This  process,  however,  he  has  greatly 
improved  b)  hammering  the  steel  bars  between  two  bars  of 
iron:  the  steel  bars  were  the  eighth  part  of  an  inch  in  diame- 
ter. When  only  one  bar  of  iron  was  used,  a  steel  wire  six 
inches  long  lifted  a  nail  weighing  180  grains;  but  when  two 
bars  of  iron  were  used,  the  «iie  lifted  32(3  grains.  When  the 
new  process  was  employed  with  an  iron  bar  eight  feet  long,  a 
steel  wire  six  inches  long  lifted  069  grains,  or  four  times  its 
own  weight.  The  theory  of  the  process  is,  that  percussion  on 
magnetizable  substances  in  mutual  contact  inclines  them  to  an 
e(|iiality  of  condition,  in  the  same  manner  as  all  bodies  of 
dilierent  temperattiics  tend  to  assume  the  same  temperature 
when  in  contact.  The  two  great  iron  bars  being  made  magiie- 
tical  by  position,  the  interposed  bar  of  steel  will  therefore, 
when  tlirown  into  a  state  of  vibration  by  percussion,  receive  a 
portion  of  tlicir  magnetism.  In  like  manner  a  magnet,  when 
struck  in  the  air  with  a  piece  of  Hint,  or  upon  a  body  of  inferior 
magnetic  quality,  will  have  its  magnetism  diminished 

MAGNETISM,  .\mmal,  a  pretended  mode  of  curing  all  kinds 
of  disease  by  means  of  a  sympathetic  alfeetion  between  the 
sick  person  and  tlie  operator.  Towards  the  conclusion  of  the 
18th  ecntary,  this  scientific  nostrum  made  a  considerable  noise 
in  England,  but  soon  fell  into  dispute.  On  the  continent  its 
life  was  a  little  more  protracted,  but  in  most  places  contempt 
arrested  its  progress,  and  oblivion  became  its  grave.  In 
Germany  some  few  persons  still  alicct  to  treat  it  with  venera- 
tion, but  its  credit  is  irrecoverably  lost,  its  boasted  ell'ects 
having  been  clearly  traced  to  excited  imagination. 

MAGNIFYING,  is  used  to  denote  the  apparent  enlargement 
of  an  object  by  means  of  a  convex  lens,  or  some  other  optical 
instrument,  particularly  the  microscope.  See  Lens,  Micko- 
scopE,  Telescope,  &c.  « 

Magnifying  Glass,  is  a  popular  term  for  any  convex  i;lass 
or  lens  which  has  the  property  of  magnifying. 

MAGNITUDE,  is  used  to  denote  the  extension  of  any 
thing,  whether  it  be  in  one  direction,  as  a  line  ;  in  two  direc- 
tions, as  a  surface  ;  or  in  three  directions,  which  constitute  a 
body  or  solid. 

Geometrical  Magnituoes,  may  be  conceived  to  be  generated 
by  motion,  as  a  line  by  the  motion  of  a  point,  a  surface  by  the 
motion  of  a  line,  and  a  solid  by  the  motion  of  a  surface. 

Apparent  Magnitude  of  a  body,  is  that  which  is  measured 
by  the  angle  which  that  body  subtends  at  the  eye  ;  at  least,  this 
is  what  is  always  to  be  understood  by  this  expression  in  the 
science  of  optics,  though  in  reality  the  apparent  magnitude 
depends  not  only  on  the  visual  angle,  but  also  upon  the  sup- 
posed distance  of  the  object  we  are  viewing.  The  mind  judges 
of  the  magnitude  of  distant  objects  on  two  principles,  viz-  with 
reference  to  the  optic  angle,  and  the  distance  of  the  object 
from  the  eye,  the  latter  arising  out  of  our  experience,  which 
shews  that  distance  diminishes  that  angle;  and  therefore, 
without  being  aware  of  the  deduction,  we  always  make  a  cer- 
tain compensation  agreeably  to  the  supposed  distance.  If  we 
see  a  man,  or  any  other  known  object,  at  a  distance,  it  conveys 
to  our  mind  the  idea  of  a  certain  magnitude,  which  we  attri- 
bute to  it  entirely  independent  of  the  angle  which  it  subtends; 
but  if  the  object  is  unknown,  then  both  the  distance  and  the 
angle  are  considered,  in  forming  an  idea  of  its  magnitude  :  it  is 
thus  that  we  sometimes  deceive  ourselves  with  regard  to  the 
size  of  an  object,  if  we  are  mistaken  as  to  its  distance  ;  thus,  a 
small  bird  on  the  branch  of  a  tree  may  appear  to  be  a  larger 
bird  at  a  greater  distance,  or  the  contrary;  thus  also  a  (ly  im- 
perfectly seen  in  the  corner  of  window,  may  have  the  appear- 
SDce  of  a  crow  flying  in  the  open  air;  these  are  optical  illusions 
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w  hich  <',ommonly  happen,  and  which  most  persons  accustomeil  to 
observation,  recollect  to  have  experienced  at  one  time  or  other. 
It  is  on  this  principle,  that  some  writers  have  accounted  for 
the  dilferent  apparent  magnitudes  of  the  sun  and  moon,  and 
the  apparent  distance  of  two  or  more  known  stars,  when  seen 
near  the-  horizon,  and  when  they  have  a  greater  angle  of  eleva- 
tion. When  wc  see  the  moon,  for  example,  at  a  considerable 
elevation,  there  being  no  intervening  objects  between  that 
luminary  and  the  eye,  wherewith  to  make  a  comparison  of  its 
distance,  wc  intuitively  suppose  it  nearer  than  when  we  observe 
it  in  the  horizon;  because  there  aie  then  numerous  objects, 
many  of  them  at  great  distances,  and  the  moon  being  evidently 
beyond  them  all,  we  thence  suppose  its  distance  greater  than 
in  the  former  rase,  and  the  optic  angle  being  still  nearly  the 
.same,  wc  attribute  to  it  a  greater  magnitude  in  the  horizon  than 
in  the  zenith,  because  wc  suppose  ils  distance  then  to  be  the 
greatest:  hence  also  the  apparent  figure  of  the  heavens,  which 
instead  of  having  the  form  of  a  perfect  concave  hemisphere,  the 
eye  being  in  the  centre,  it  has  always  the  appearance  of  being 
considerably  flattened  in  the  upper  part,  or  being  a  segment 
considerably  less  than  a  hemisphere.  Tljis  however  is  a  sub- 
ject that  has  much  engaged  the  attention  of  astronomers  and 
philosophers,  from  the  earliest  period  to  the  present  time;  and 
various  hypotheses  have  been  advanced  to  account  for  it,  none 
of  which  are  perhaps  perfectly  salisfactorj . 

M.\GNOLIA,  the  laurel-leaved  tulip  tree,  a  genus  of  plants 
belonging  to  the  polyandria  class-  The  flower  of  the  magnolia 
is  very  niagnilicent,  being  a  fine  white,  and  of  large  dimensions. 
This  tree  loves  a  southern  aspect,  and  requires  to  be  well 
malted  up  during  the  severity  of  our  v»inter. 

MA IIOG AN Y.  The  Swietania  Mahagov.i,  or  mahogany-free, 
is  a  native  of  the  warmest  parts  of  America,  and  grows  also  iu 
the  islands  of  Cuba,  Jamaica,  Ilispaniola,  and  the  Bahama 
islands.  This  tree  grows  tall  and  straight,  rising  often  sixty 
feet  from  the  spur  to  the  limbs  ;  and  is  aboulfour  feet  in  diame- 
ter. Tire  foliage  is  a  beautiful  deep  green,  and  the  appearance 
made  by  the  whole  tree  very  elegant.  The  flowers  are  of  a  red- 
dish or  safl"ron  colour,  and  the  fruit  of  an  oval  form,  about  the 
size  of  a  turkey's  egg.  Some  of  them  have  reached  to  a  size 
exceeding  one  hundred  feet  in  height.  The  mahogany-tree 
thrives  in  most  soils,  but  varies  in  texture  and  grain  according 
to  the  nature  of  the  soil.  On  rocks  it  is  of  a  smaller  size,  but 
very  hard  and  weighty,  and  of  a  close  grain,  and  beautifully 
shaded  ;  while  the  produce  of  the  low  and  richer  lands  is  more 
light  and  porous,  of  a  paler  colour,  and  open  grain  ;  and  that 
of  mixed  |soils  holds  a  medium  between  both.  This  wood  is 
generally  hard,  takes  a  fine  polish,  and  is  found  to  answer  bet- 
ter than  any  other  sort  in  all  kinds  of  cabinet  ware. 

MAHOMETANS,  believers  in  the  doer  ues  and  divine  mis- 
sion of  Mahomet,  the  celebrated  warrior  an^  yseudo-propbet  of 
Arabia.  The  religion  of  Mahomet  is  divided  into  two  general 
parts,  faith  and  practice.  The  fundamental  article  of  the  Maho- 
metan creed  is  contained  in  this  one  eonfes.sion :  There  is  but 
one  God,  and  Mahomet  is  his  prophet.  Under  these  two  proposi- 
tions are  comprehended  six  distinct  brandies, Diz.  belief  in  God, 
in  his  angels,  in  his  scriptures,  in  his  prophets,  in  the  resurrec- 
tion and  judgment;  or  in  God's  absolute  decrees,  or  predesti- 
nation. They  reckon  five  points  relating  to  practice,  viz.  pray- 
er with  washings,  &c.  alms,  fasting,  pilgrimage  to  Jlecca,  and 
circumcision.  Mahomet  admitted  the  dl\iiie  mission  of  both 
Moses  and  of  Jesus  Christ.  Mahomelism  is  a  borrowed  sys- 
tem, made  up  for  the  most  part  of  Judaism  and  Christianity  ; 
and,  if  it  bo  considered  in  the  most  favourable  point  of  view, 
might  possibly  be  accounted  a  sort  of  Christian  heresy.  Ach- 
met  Benabdalla,  in  his  letter  to  Maurice  Prince  of  Orange, 
says,  "  The  Lord  Jesus  Christ  is  held  by  us  (Mahometans)  to  be 
a  prophet,  and  the  messenger  of  God,  and  our  lady,  the  Virgin 
Mary  his  mother,  to  be  blessed  of  God,  holy,  who  brought  him 
forth,  and  conceived  him  miraculously  by  the  almighty  power 
of  God." 

M.MDEN,  in  ancient  English  customs,  an  instrument  for 
beheading  criminals.  It  was  in  form  of  a  painter's  easel,  about 
ten  feet  high;  at  four  feet  from  the  bottom  was  a  cross  bar,  on 
which  the  felon  laid  his  head,  which  was  kept  down  by  another 
placed  above.  In  the  inner  edges  of  the  frame  were  grooves: 
in  these  were  placed  a  sharp  axe,  with  a  vast  weight  of  lead 
7Q 
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supported  at  the  summit  with  a  peg  ;  to  that  peg;  was  fast- 
ened a  cord,  whicli  the  executioner  cuttins.  the  axe  fell,  and 
severed  the  head  from  the  body.  This  instrument  is  said  to 
have  been  introduced  into  Scotland  by  the  Regent  Morton,  who 
himself  was  afterwards  executed  by  it.  This  apparatus  is  now 
in  possession  of  the  society  of  Scottish  Antiquaries.  But  there 
is  reason  to  believe  it  was  known  in  Scotland  prior  to  the  time 
of  Morton  coming  into  power,  for  tliey  shew,  in  the  armoury  at 
Aberdeen,  the  maiden  with  which  Sir  John  Gordon  was  executed 
in  the  time  of  Queen  Mary,  after  the  defeat  and  death  of  his 
father  the  earl  of  Huntly,  at  Corrichie.  In  France,  criminals 
have  been  put  to  death  by  the  maiden  or  guillotine,  since  the 
horrible  revolution. — iVui(len,is  also  the  name  of  a  machine  for 
washing  linen,  in  Yorkshire. 

MAIHEM,  or  Maim,  signifies  a  corporal  wound  or  hurt,  by 
which  a  man  loseth  the  use  of  any  member. 

MAIM,  in  Law,  a  wound  by  which  a  person  loses  the  use  of 
some  member  that  might  have  been  a  defence  to  him,  and  this 
crime  is  felony,  by  22  and  23  Charles  II.,  without  benefit  of 
clergy,  though  no  such  attainder  shall  corrupt  the  blood,  or 
occasion  forfeiture  of  lauds,  &c. — Cutting  and  IHaimiiit/  is  also, 
by  a  recent  statute,  felony. 

MAIN,  an  epithet  applied  to  whatever  is  principal,  as 
opposed  to  what  is  inferior  or  secondary  ;  thus,  the  main  land 
is  used  in  contradistinction  to  an  island,  and  the  main  mast, 
the  main  wale,  the  main  keel,  and  the  main  hatchway,  are  in 
like  manner  distinguished  from  the  fore  and  mizzen  masts,  the 
channel  wales,  the  false  keel,  and  the  fore  and  after  hatch- 
ways. 

Main  Tackle,  a  large  and  strong  tackle,  hooked  occasionally 
■on  the  main  pendant,  and  used  for  various  purposes,  particu- 
larly in  securing  the  mast,  by  setting  up  the  rigging,  stays,  &c. 
See  the  article  Pendant. 

MAINPKIZE,  a  writ  directed  to  the  sheriff,  commanding 
him  to  take  sureties  for  a  prisoner's  appearance,  (when  the 
oD'ence  is  bailable,  or  when  the  cause  of  commitment  is  not 
properly  bailable  "  below,")  and  to  set  him  at  large.  These 
sureties  are  termed  mainpernors,  and  they  can  neither  impri- 
son nor  surrender  their  man,  as  "  ball,"  so  called,  can,  but  are 
barely  sureties  for  his  appearance  at  the  day. 

MAINTENANCE,  in  Law,  nearly  the  same  as  Barretry, 
being  an  officious  intermeddling  in  a  suit  that  no  way  belongs 
to  one,  by  maintaining  or  assisting  either  party  with  money, 
or  otherwise,  to  prosecute  or  defend  it.  This  is  an  ollence 
against  public  justice  ;  though  a  man  may  with  impunity  main- 
tain the  cause  of  his  relation,  kinsman,  servant,  or  poor  neigh- 
bour, out  of  charity. 

MAISB,  or  Indian  Corn,  is  a  species  of  grain  much  culti- 
vated in  America  and  other  countries  :  the  grains  are  yellow 
when  ripe,  flat-shaped,  like  pressed  pease,  and  grow  in  a  sort 
of  knot  round  the  top  of  the  plant.  These  plants  are  sown  in 
March,  April,  or  May,  and  usually  yield  two  crops  a  year,  at 
the  rate  of  from  15  to  40  bushels  per  acre.  Maise  might,  with 
advantage,  be  cultivated  in  England. 

MA.JESTY,  a  title  given  to  kings. 

MAKING-UP,  among  distillers,  the  reducing  spirits  to  a 
certain  standard  of  strength,  usually  called  proof,  by  the  admix- 
ture of  water;  which  should  be  either  soft  and  clear  river  wa- 
ter, or  spring  water  rendered  soft  by  distillation. 

MALACHITE,  a  mineral,  the  green  carbonate  of  copper,  found 
frequently  crystallized  in  long  slender  needles  ;  colour  green, 
specific  gravity  about  3'G.  There  are  two  varieties,  the  fibrous 
and  the  compact  ;  the  constituent  parts  arc,  copper  580 ;  car- 
bonic acid  180;  oxygen  1'2'5;  water  ITS. 

MALACIA,  in  Medicine,  a  languishing  disorder,  incident  to 
pregnant  women,  in  which  they  long  at  one  time  for  one  kiiirl 
of  food,  at  another  for  some  other  kind  of  food,  which  they 
will  eat  with  extraordinary  greediness. 

MALACOLITE,  a  mineral  found  in  the  silver  mines  in  Swe- 
den and  Norway.  It  is  obtained  massive,  and  crystallized  in 
six-sided  prisms.  Specific  gravity  3.25.  It  consists  of  silica  53  ; 
lime  23;  magnesia  19;  alumina  3;  oxide  of  iron,  Sec.  4. 

MALACOPTBRYGEOUS,  in  Ichthyology,  an  appellation 
given  to  fishes  having  the  rays  of  their  fins  bony  at  the  extre- 
mities, but  not  pointed,  like  those  of  acanthopterygcous  fishes, 
or  thorn-backs. 


MALATES,  in  Chemistry,  salts  formed  by  the  union  of  the 
malic  acid  with  dilTerent  bases.  The  malates  of  potash,  soda, 
ammonia,  lime,  and  barytes,  may  be  formed  by  dissolving  these 
alkalies  in  malic  acid,  and  evaporating  the  solution- 

MALE,  among  zoologists,  that  sex  of  animals  which  has  the 
part  of  generation  without  the  body.  The  term  male  has  also 
been  applied  to  several  inanimate  things  :  thus  we  say  a  male- 
flower,  a  male-screw,  &c. 

MALIC  Acid,  is  found  in  the  juices  of  a  great  many  fruits, 
and  it  derives  its  name  from  its  being  obtained  in  great  abun- 
dance from  apples  ;  it  is  composed  of  oxygen,  hydrogen,  aiid 
carbon. 

M.\LICE,  in  Ethics  and  Law,  a  design  formed  for  doing 
mischief  to  another.  In  murder,  it  is  malice  that  constitutes 
the  crime  ;  termed,  in  an  indictment  for  murder,  malilia  pra- 
coffitala,  or  malice  prepense. 

MALLEABLE,  a  property  of  metals,  whereby  they.are  capa- 
ble of  being  extended  under  the  hammer. 

MALLET,  a  wooden  hammer,  used  by  artificers  who  work 
with  a  chisel,  as  sculptors,  masons,  and  stone-cutters,  whose 
mallets  are  commonly  round  ;  and  by  joiners,  carpenters,  &c. 
who  woik  with  square-headed  mallets. 

MALT,  a  term  applied  to  grain  which  has  been  made  to  ger- 
minate artificially  to  a  certain  extent,  after  which  the  process 
is  stopped  by  the  application  of  heat.     See  Kiln. 

The  brightness  of  malt  liquor  depends  much  on  the  accuracy 
with  which  the  yeast  produced  by  fermentation  is  separated  ; 
and  the  usual  method  of  efl'eeting  this  is  the  following  : — The 
wort,  after  being  duly  boiled  with  the  proper  quantity  of  hops, 
is  transferred  into  coolers,  and  when  its  temperature  has  there- 
by been  sufficiently  lowered,  it  is  removed  to  a  large  vessel, 
called  the  gyle-tun,  either  open  or  fitted  with  a  moveable  cover^ 
Here,  after  being  mixed  with  yeast,  it  undergoes  the  first  fer- 
mentation. The  half-fermented  liquor  is  then  put  into  barrels 
lying  on  their  sides,  with  the  bung-hole  uppermost,  out  of 
which  the  yeast  is  continually  discharging  itself,  till  the  fermen- 
tation has  ceased  or  nearly  so.  During  this  time  the  barrels 
are  examined  once,  twice,  oroftener  in  the  day,  and  are  filled 
up  with  fresh  liquor  in  proportion  as  the  yeast  works  off,  so 
that  the  barrels  shall  be  always  full,  in  order  that  the  yeast,  as 
soon  as  it  rises  to  the  surface  of  the  liquor,  shall  flow  off 
entirely. 

If  the  whole  of  the  fermentation  were  conducted  in  the  barrel 
in.which  the  beer  is  stored,  and  at  the  same  time  a  method 
was  adopted  for  the  escape  of  the  yeast  without  the  co.istant 
attention  and  expense  of  filling  up,  as  commonly  practised, 
we  should  then  place  the  barrels  upright,  and  having  filled  them 
with  the  wort  previously  boiled  and  cooled,  and  mixed  with 
the  proper  quantity  of  yeast,  adapt  lo  each  barrel  the  following 
apparatus; 


This  apparatus  consists  of  a  tub  cc,  about  the  size  of  a  peck 
measure,  with  a  wooden  cover  e  e,  and  having  a  vertical  open 
pipe  of  pewter  b,  passing  through  the  bottom;  this  pipe  rises 
nearly  to  the  top  of  the  tub,  and,  almost  as  soon  as  it  has  pass- 
ed through  the  bottom,  expands  into  a  broad  Hat  margin,  in 
order  that  it  may  be  placed  securely  over  the  bung-hole  of  thd 
barrel  a  a,  with  puper  packing  if  required.  Into  the  tub  is  pu 
liquor  of  the  same  kind  as  that  with  which  the  barrel  is  filled, 
except  that  it  is  not  previously  mixed  with  yeast ;  the  quantity 
of  the  liquor  (about  one-twelfth)  is  such  as  will  bo  rather  mote 
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than  siifneicnt  to  supply  the  loss  in  the  barrel  in  consequence 
of  the  fcruieiitation.  As  soon  as  this  process  lic;;ins,  the  yeast, 
ri^lnpto  the  suil'ace  of  the  liquor  in  the  hariel,  passes  tlirou;;li 
the  hun{;-h()le  into  the  \)c\vler-pipe,  and  Hows  out  of  tlic  upper 
end  of  it  into  the  tul),  the  li<;hter  parlielcs  in  the  slate  of  froth 
Hoatins  on  the  surface  of  the  liquor,  and  the  lieaviir  ones  sul)- 
sidins  to  the  liottoni.  The  vacuity  oeeasioned  hy  the  separation 
of  the  yeast  is  eonlinually  supplied  from  the  cK^ar  li(|Uor  in  the 
tub,  whiih (lows  in  through  the  lateral  holei/,  in  the  vertical  pipe. 

By  ti.e  adoption  of  the  above  described  apparatus,  we  may 
save  about  one  and  a  half  per  cent,  in  <piantity,  and  liave  the 
quality  of  the  licpior  also  considerably  improved,  besides 
avoidinsr  the  use  of  the  sylt-'i"i.  !i'"'  '''e  expense  and  loss  of 
transferriiif;  the  liciuor  (herefrom  to  the  barrels,  and  the  loss  o( 
liquor  in  hllinn  up  ac<'ordinK  to  the  usual  mode. 

Mali'  Liiiimr.  Madnine  (lirvnis's  Iiiiprovid  Uieirinr/  Appara- 
tus.— I'rcsnniinK  that  (he  attention  of  the  intellifjent  part  of  the 
public  may  be  directed  to  (he  subject  of  brewing;,  by  the  notice 
of  a  new  method  of  conducting  part  of  that  process,  which  ap- 
peared in  several  periodical  publications,  it  becomes  in  some 
measure  necessary  to  elucidate  it.  This  cannot  be  elTcctcd  bet- 
ter than  by  Dr.  Uirkbeek's  judicious  abridgment  of  the  pamphlet 
describing  Madame  Gervais's  improved  brewing  apparatus. 

"  I  shall  not  at  present,"  says  Dr.  Birkbeek,  "  advert  to  the 
conversion  of  barley  into  malt,  or  the  artificial  formation  of  sac- 
charine matter  by  incipient  vegetation,  but  shall  begin  with  the 
infusion  or  decoction  ;  that  is  (o  say,  with  the  (luid  obtained  by 
immersing  the  bruised  malt  in  hot  water,  or  by  exposing  it  to 
the  action  of  that  lluid  when  in  a  state  of  ebullition.  It  is  next 
the  object  of  the  brewer  to  convert  this  (luid,  holding  mucilagi- 
nous and  saccharine  matter  in  solution,  into  \»inc,  in  the  same 
manner  as  the  must,  orcxprcssed  juice  of  the  grape,  is  rendered 
vinous.  The  curious  process  of  fermentation  is  accordingly 
instituted,  by  adding  a  little  yeast  or  ferment,  by  elevating  tlic 
temperature,  and  by  slight  motion  with  free  exposure  to  the 
atmosphere.  But  before  the  (luid  to  be  fermented  is  supposed 
to  be  complete,  so  contradictory  often  are  our  opinions  and 
practice,  the  hop  must  he  added,  that  particular  ingredient  by 
which  fermentation  is  to  be  arrested,  or  at  least  the  subsequent 
formation  of  acetous  acid  be  prevented.  And  although  one 
practical  breucr  lias  shewn,  more  than  twenty  years  ago,  that 
much  of  the  virtue,  or,  cliemically  speaking,  of  the  essential  oil, 
of  the  hop,  is  dissipated  by  heat,  and  I  have  pointed  out  to  se- 
veral persons  engaged  in  brewing,  the  inconsistency  of  adding 
the  hop  before  the  first  stage  of  fermentation  is  finished, 
yet  little  has  been  done  in  the  way  of  improvement  in  (hcse 
respects.  To  discover  when  tlie  first  stage  of  fermentation, 
the  vitwtis,  is  complete,  much  attention  is  required  :  of  tlie 
various  methods  proposed  for  determining  the  point,  not 
one  can  be  pronounced  to  be  eidier  su(ricien(ly  accurate  or 
su(ricienlly  easy  of  application  ;  and  accordingly  it  does  hap- 
pen, both  in  making  beer  and  wine,  that  before  they  are  en- 
closed in  casks  or  bottles,  so  as  to  put  an  end  to  any  further 
change,  vinegar  has  begun  to  be  formed  ;  or  the  alculiol,  the  first 
product,  has  became  converted  into  acetic  acid,  the  second, 
and  the  article  been  rendered  unfit  for  the  end  first  intended. 
In  reference  to  this  dilficulty,  the  new  melhod  of  managing  the 
fermentation  possesses  very  great  advantages.  Requiring  less 
heat  at  the  commencement,  and  liberating  less  caloric  in  its 
progress,  on  account  of  the  limited  supply  of  oxygen  gas,  or 
rather,  being  left  without  any  oxygen  excepting  what  itself  con- 
tains, fermentation  will  go  on  more  slowly,  and  must  be  re- 
stricted to  a  cer(ain  point ;  so  that  it  will  become  exceedingly 
dilTicult  to  produce  any  acetic  acid.  Besides,  as  the  whole  of 
the  carbonic  acid  gas  which  is  generated,  must  pass  through 
the  tube  proceeding  from  the  side  of  the  cone,  and  the  water, 
four  inches  in  depth,  in  «  hieli  it  terminates,  the  cessation  of  the 
escape  of  air  bubbles,  which  will  be  easily  noticed,  will  mark 
unequivocally  the  conclusion  of  the  fermentative  change.  Thus 
a  greater  quantity  of  alcohol  will  be  formed,  because,  without 
any  risk,  the  fermentation  may  be  permitted  to  become  com- 
plete, in  the  li<iuid  wherein  it  occurs.  Such  part  of  the  spirit 
too,  as  might  fly  olf  during  the  progress  of  this  spontaneous  in- 
ternal change,  will  be  condensed  in  the  conical  cover,  kept  cool 
by  the  water  which  surrounds  it,  and  will  be  returned  through 
tho  small  pipe  to  the  fluid  below,  together  wilh  the  oily  particles 


from  (he  hop,  evaporadng  and  condensed  in  (he  same  manner, 
provided  (he  practice  should  still  be  continued,  of  ititrodueing 
this  ingredient  before  the  fermentation  is  concluded.  It  will  at 
once  app(  ar  obvious  that  this  plan  is  e<jually  applicable  to  the 
manufacturing  of  wines,  and  has  indeed,  I  understand,  been 
emploved  successfully  by  Messrs.  Bishops  and  Harrington, 
eminent  British  «inc  makers  in  the  neighbourhood  of  Finsbury 
square.  It  will  he  not  less  obvious  likewise,  that  the  improve- 
ments now  described  are  fitted  for  the  service  of  the  private 
brewer  and  wine  maker,  not  less  than  for  the  very  extensive 
manufactories,  because  to  small  vats,  backs,  or  fermenting  ves- 
sels, the  conical  cap,  (with  the  air-tight  condition  of  the  appa- 
ratus,) can  be  applied  most  efl'ectually.  To  distillers,  this  ar- 
rangement may  become  peculiarly  serviceable,  as  it  will  enable 
them  to  allow  fermentation  to  continue  in  the  uas/t.  as  it  is 
termed,  which  they  prepare,  without  any  danger  of  its  becoming 
sour,  to  an  ex(en(,  and  with  a  degree  of  perfection  as  to  the 
quanti(y  ofalehohol  produced,  which  they  might  not  otherwise 
be  enabled  to  accomplish." 

The  pamphlet  commences  with  the  following  appropriate 
and  judicious  remarks  on  the  subject  of  vinous  fermentation, 
and  proceeds  to  describe  the  patent  apparatus,  and  expatiate  on 
its  merits  with  candour  and  impartiality,  as  will  he  seen  by  the 
extracts  we  have  made,  for  the  purpose  of  communicating  to  the 
public,  a  clear  and  explicit  description  of  the  process, 

"  There  is  scarcely  a  single  production  of  the  earth,  which, 
when  appropriated  to  the  use  of  man,  is  not  so  modified  or 
changed  by  various  preparations,  as  to  possess  a  different  pro- 
perty from  that  it  contained  in  Ks  primitive  state.  Fruit  and 
grai nnndergodeeonipnsition,  and  a  new  rccom position,  before  he 
uses  them  as  food;  and  until  he  applied  art  (o  the  juice  of  the 
grapes,  they  were  sufl'ercd  (o  decay  on  the  vines — but  which  the 
ingenuity  of  man  converted  into  a  pleasant,  wholesome,  and 
lasting  beverage.  In  those  climates  where  the  only  substitutes 
for  wine  were  milk  or  water,  the  inhabitants  are  indebted  to 
his  invention  for  malt  liquor,  a  beverage,  which,  although  infe- 
rior to  wine,  is  not  destitute  of  some  of  those  qualities  that 
render  it  so  great  a  desideratum. 

"  The  phenomena  by  which  these  new  properties  arc  produ- 
ced, is  termed  the  vinous  fermentation;  it  might,  perhaps  with 
more  propriety,  be  called  the  alcoholic  or  spirituous  fermenta- 
tion, since  it  is  a  process  by  means  of  which  all  saccharine  mat- 
ters, whether  they  proceed  from  grapes,  sugar-cane,  or  malt, 
are  decomposed,  and  reeombineto  form  alcohol.  But  however 
wrong  this  denomination  may  be,  we  shall  make  nse  of  it  in  the 
following  observations,  as  being  well  understood  by  all  classes. 
A  vinous  fermentation,  to  be  perfect,  requires  very  exact  propor- 
tions of  mucilage  and  saccharine  matter,  so  as  to  have  the  one  just 
sulficient  to  destroy  or  attenuate  the  other ;  in  which  case  the 
result  would  be,  if  the  operation  had  been  properly  conducted, 
a  mixture  of  alcohol  and  water,  difl'erently  flavoured,  according 
to  the  malerials  from  which  it  was  produced,  as  grapes,  pears, 
apples,  or  malt  and  hops  ;  but  such  accuracy  in  the  proportions 
cannot  be  expected  either  from  nature  working  at  large,  and 
every  climate,  soil,  and  situation,  or  from  short-sighled  man 
acting  mechanically,  and  frequently  in  ignorance  of  what  he  is 
doing.  A  perfect  fermentation,  therefore,  has  been  considered 
an  object  almost  impossible  to  be  obtained  ;  and  all  we  wish 
to  shew  is,  (liat  the  eriors  of  the  mixture  may  be  corrected,  and 
(he  whole  process  improved,  by  good  management. 

"  The  common  practice,  until  a  few  years  back,  has  been  to 
ferment  in  open  vessels;  and  though  it  was  a  circumstance 
well  known  among  chemists,  (hat  a  certain  portion  of  spirit 
and  flavour  escaped  in  the  form  of  vapour  during  the  process, 
yet  no  one  had  an  idea  that  the  eondensatory  system  could  be 
applied  ;  as  it  appeared  impossible  to  elfect  the  fermentation 
in  air-tight  vessels,  being  unable  to  surmount  the  great  diflicul- 
ty  which  existed  of  keeping  down  and  managing  that  enormons 
bulk  of  non-condensible  gases,  which  are  emitted  during  the  de- 
composition of  the  saccharine  matter,  and  which  acquire  great- 
er expansive  force  by  the  gradual  increase  of  heat.  The  idea, 
however,  occurred  to  Madame  Gervais,  a  proprietor  of  consi- 
derable vineyards  near  Monlpellier,  who  has  founded  a  system 
on  the  following  principle ;  that  what  is  termed  the  vinous  fer- 
mentation is  a  mild,  calm,  and  natural  distillation;  which,  ac- 
cording to  the  usual  acceptation  of  the  word,  has  proved  a  cor- 
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rect  system,  since  not  a  single  drop  of  spirit  is  formed  before  it 
commences,  nor  after  it  is  over.  Having  first  laid  down  this 
ground-work,  she  proceeded  to  obtain  an  apparatus,  tliat  would 
operate  in  such  a  manner  as  to  return  into  the  vessel  the  spirit 
and  flavour  that  was  evolved  from  the  fermenting  gjle,  and  let 
out  the  non-oondcnsihle  pases  which  might,  hy  the  increasing 
heat,  acquire  too  great  an  expansive  force,  and  burst  the  work- 
ing tun  ;  a  short  description  of  this  apparatus  will  be  afresh 
proof  that  the  greatest  advantages  are  often  derived  from  the 
most  simple  means.  It  consists  of  a  vessel  resembling  the  head 
of  the  ancient  still,  and  constructed  of  such  form  as  to  be  ca- 
pable of  being  placed  securely  on  the  back  or  vat,  in  which  the 
process  of  fermentation  is  to  be  carried  on  ;  the  back  or  vat 
must  be  closed  air-tight,  with  a  hole  in  the  top,  communicating 
with  that  part  of  the  apparatus  called  the  cone  or  condenser. 
This  cone  is  surrounded  by  a  cylinder  or  reservoir,  which  is  to 
be  filled  witli  cold  viatcr,  so  that  the  alcoliolic  vapour  or  steam 
evolved  during  the  process,  may  be  condensed  as  it  comes 
in  contact  wilh  the  cold  interior  surface  of  the  cone  ;  and  being 
thereby  converted  into  liquid,  trickles  down  the  inside  of  the 
condenser,  and  through  a  long  pipe  is  returned  into  the  fer- 
menting liquor.' 

"  By  the  application  of  this  apparatus,  a  considerable  por- 
tion of  alcohol,  which  has  been  hitherto  suffered  to  escape  in  the 
form  of  vapour,  along  wilh  the  non-condensible  gases,  is  con- 
densed, and  returned  into  the  liquor;  and  the  non-condensible 
gases  are  carried  off  by  a  pipe,  which,  proceeding  from  the 
interior  lower  part  of  the  cone,  and  running  up  to  the  inside  of 
the  cylinder  in  the  cold  water,  passes  out  through  the  side,  and 
the  end  is  immersed  some  depth  below  the  surface  of  water 
contained  in  a  separate  vessel,  permitting  the  gases  to  escape, 
but  still  under  a  certain  degree  of  pressure,  the  object  of  which 
is,  to  confine  the  alcoholic  steam  and  gas  within  the  cone,  and 
allow  them  a  sufficient  time  to  cool  and  condense." 

References  to  the  Engravimj. — A  A,  closed  vat  in  which  the 
process  of  fermentation  is  carried  on.     B    condensing  coue, 


communicating  immediately  with  the  interior  of  the  fermenting 
vat.  C  C,  small  channel  extending  round  the  interior  base  of 
the  cone,  for  the  purpose  of  receiving  the  condensed  alcohol 
and  essential  oils,  which  are  conducted  down  the  small  tube  D 
into  the  vai.  E  E,  reservoir  for  eonlaining cold  water  surround- 
ing the  cone.  F,  e.\ii-pipe  coiiin;uniealiiig  with  the  interior  of 
the  cone,  its  extremity  being  inmierscd  some  inch.es  below  the 
surface  of  the  water  in  the  small  lul>  G,  from  which  the  non- 
condeusible  gases  are  permitted  to  escape  intothe  atmosphere. 
H.  cock  to  draw  of  the  w  f.ter  from  the  reservoir,  E  E. 
"  To  persons  in  the  least  acquainted  wilh  chemical  opera- 
tions, it  would  be  useless  to  dwell  on  the  merits  of  this  appa- 
ratus ;  they  will  at  once  see  how  beneficial  it  would  prove  to 
any  liquid  that  has  to  undergo  the  vinous  fernK'nialion  in  any 
stage  of  its  manuTacture  ;  but  to  those  who  are  not  so  conversant 
in  the  principles  and  causes  of  these  operations,  we  shall  pro- 
ceed to  point  them  out. 

'■To  obtain  a  good  fermentation,  as  complete  a  decomposi- 
tion of  the  must  or  wort,  and  as  perfect  a  reeotiiposilion  of  al- 
cohol as  possible,  are  the  great  objects  to  be  obtained.  To  ac- 
quire the  former,  three  requisites  are  necessary  ;  Ihiidity,  heat, 
and  motion  :  the  latter,  density,  coolness,  and  tranquillity.  Let 
us  examine  each  of  them  separately  :  first,  of  Ihiidity.  The 
specific  gravity  of  the  liquid  most  elligible  to  produce  a  good 
fermentation,  is  between  1.(J'20,  and  1-140;  or  eiirhteen  for  one 
hundred  and  thirty-two  pounds,  by  Dieas's  improved  sac- 
charometer  made  by  Joseph  Long,  No.  20,  Little  Tower-street, 
London.  Below  eighteen  pounds  of  real  extract  per  barrel, 
the  liquid  is  too  thin  to  produce  a  proper  fermentation,  and 
above  one  hundred  and  tliirty-two  pounds  it  is  too  thick;  but 
supposing  the  specific  gravity  of  the  must  or  wort  to  be  correct, 
it  may  be  carried  beyond  a  proper  dilation  by  too  much  heat, 
or  congealed  to  too  great  a  consistency  by  excessive  cold  ;  con- 
sequently, either  a  thunder  storm  or  hard  frost  will  derange  the 
operation,  and  are  equally  injurious  to  fermentation.  Any 
method  therefore  that  will  ensure  an  even  temperature,  must  be 
of  great  importance:  and  such  a  method  is  obtained  by  apply- 
ing the  apparatus  already  described,  since,  by  preventing  the 
access  of  atmospheric  air,  the  sudden  changes  of  the  external 
temperature  can  have  no  effect  upon  the  fermenting  gyle  :  and 
if  it  has  been  pitched  at  a  proper  heat,  (which  is  between  sixty- 
five  and  eighty,*)  will  proceed  through  its  different  stages  as 
well  during  the  hottest  days  of  summer,  as  in  the  selected 
months  of  autumn  and  spring. 

"  With  respect  to  motion,  we  are  indebted  to  Monsiear  Gay 
Lussac,  an  able  French  chemist,  for  a  beautiful  and  important 
experiment,  proving  that  must,  possessed  of  all  the  requisites 
to  produce  a  good  fermentation,  will  not  beginto  fermentunless 
excited  by  a  foreign  agent.  He  placed  the  must  in  a  close  ves- 
sel, from  which  the  atmospheric  air  had  been  exhausted,  where 
it  remained  several  days  without  giving  any  signs  of  fermenta- 
tion, from  which  he  concluded  some  power  was  wanting  to 
break  the  union  of  its  constituent  principles;  he  therefore 
introduced  a  small  quantity  of  oxygen,  whieli  immediately 
caused  the  must  to  ferment,  evidently  proving  the  necessity 
of  a  small  portion  of  atmospheric  air,  (which  contains  oxygen,) 
to  allow  the  fermentation  to  comiiienee.  But  it  at  the  same 
time  proves,  that,  after  performing  that  office,  this  great  enemy 
to  all  fermented  liquors  may  be  dispensed  with,  without  imped- 
ing the  proce.ss  ;  as  the  small  quantity  of  oxygen  introduced 
by  Monsieur  Gay  Lussac,  was  soon  absorbed  by  the  carbon  to 
form  carbonic  acid  gas,  and  he  found  no  occasion  for  any  fur- 
ther supply. 

"This  discovery  is  of  tiie  greatest  importance,  since  it  ei»- 
ablcs  us,  without  the  least  detriment  or  inconvenience  to  the 
process,  to  exclude  the  oxygen  of  the  atmospheric  air,  which 
by  constantly  suppljing  the  gjIe  with  the  principle  that  causes 
and  promotes  acidity,  casts  on  it  from  the  first  that  roughness 
and  disagreeable  flavour  which  spoil  most  of  our  common  be- 
verages. Here  again  the  new  apparatus  proves  of  infinite  be- 
nefit;  for  as  soon  as  carbonic  acid  gas  is  evolved  from  the  fer- 
menting gyle,  the  atmospheric  air  being  lighter,  is  driven  out 
from  the  upper  part  of  the  working-tun,  and  as  no  air  is  pcr- 

"  F  rmentation  will  take  place  from  rorty-eif;ht  to  one  hundred  and  thirty- 
eight  degrees. 
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milled  lo  cntrr  afteiHnnls,  all  llie  siibscqiicnt  carlioiiic  anid 
s;ns  cniiltetl  diniiiiislics  llic  qiiaiility  of  oxyppii  contained  in  llie 
pyle  liy  llio  oxyfjcn  uniting-  \vit5i  the  carbon  as  fast  as  it  dis- 
unites from  the  saccliarine  matter  during  its  dernniposition,  and 
tliereby  secures  a  soundness  and  peculiar  mildness  not  to  Lc 
procured  by  any  other  mode. 

"  Having  stated  the  necessary  conditions  for  a  complete  de- 
composition of  the  saccharine  nxalter,  we  shall  proceed  to  no- 
tice those  roipiircd  for  a  ^ood  production  ofalcoliol.  The  first 
already  mcnlioncd  is  a  certain  density,  in  order  to  allow  the 
several  principles  which  arc  ilisunitcd  to  rccombine.  It  is 
ddiiblfid  whether  such  a  comhiiialion  will  in  any  case  take 
place,  until  the  temperature  of  the  pylc  having  attained  its 
greatest  heat,  is  afterwards  cooled  a  Cow  degrees  :  a  fact  con- 
firming which  is,  that  a  portion  of  the  liquid  taken  out  when 
at  its  greatest  heat,  and  tried  by  distillation,  produced  little  or 
no  spirit ;  but  such  refrigeration  must  not  be  clVectert  too 
suddenly,  as  it  might  coagulate  the  yet  undccomposed  mu- 
cilage, and  check  its  further  action  on  the  remaining  saccha- 
rine matter  ;  and  by  arresting  that  natural  operation,  which 
ought  to  be  pursued  a  longer  or  shorter  period  according  to 
the  specific  gravity  of  the  fermentable  matter,  might  produce 
that  result  termed  ropiness,  by  holding  in  solution  the  coagu- 
lated mucilage. 

"  Here  again  the  apparatus  will  be  found  of  great  service; 
for  by  frequently  renewing  the  cold  water  in  its  reservoir,  the 
internal  temperature  will  gradually  diminish  by  the  heat  of  the 
gyle  coming  in  contact  with  the  cold  interior  of  the  cone;  but 
in  order  to  elTcct  this,  the  tranquillity  above  mentioned  is  ne- 
cessary, since  the  continual  motion  is  caused  by  the  oxygen 
soliciting  new  combinations  with  the  carbon,  and  thereby  con- 
stantly giving  rise  to  a  fresh  supply  of  heat. 

The  writer  then  replies  very  satisfactorily  to  some  objections 
which  have  been  urged  against  the  adoption  of  the  patent  ap- 
paratus, and  shews  it  applicable,  not  only  to  the  process  of 
brewing  lualt  liquors,  but  to  the  manufacture  of  wine,  cider, 
perry,  and  vinegar.  We  shall  now  conclude  vvith  the  following 
observations:  The  great  advantages  to  be  derived  from  this 
system  are,  excluding  the  atmospheric  air,  by  which  the  acid 
principle  which  beer  absorbs  from  the  air  during  fermentation, 
is  prevented  entering  into  combination  with  it.  and  thereby 
insuring  the  brewer  the  certainty  of  making  as  sound  beer  dur- 
ing the  hot  weather  as  in  "inter:  also  the  essential  oil  of  the 
bops  and  the  spirit,  which  escape  on  the  old  principle,  are  con- 
densed, and  returned  immediately  into  the  beer,  thereby  pre- 
serving an  uniform  flavour  at  all  times.  In  additioii  to  the  pre- 
servation of  flavour,  strength,  and  soun<iness,  and  enabling  the 
brewer  lo  insure  his  beer,  an  increase  of  live  percent,  is  gained 
in  the  quantity,  not  only  by  condensing  the  alcoholic  vapour, 
but  by  the  yeast  settling  in  a  solid  body,  at  the  bottom  of  the 
tun,  so  that  the  beer  may  be  drawn  off  clear  to  the  last,  and 
the  yeast  will  be  left  in  good  condition  for  pitching  vvith  ; 
likewise,  the  waste  occasioned  by  the  old  system  of  cleans- 
ing will  be  prevented,  and  the  beer  will  retain  the  fixed  air  in 
it,  according  to  the  resistance  placed  at  the  end  of  the  escape- 
pipe,  and  a  considerable  saving  of  labour  attend  it. 

Upon  the  uew  system,  the  fermentation  may  be  brought 
to  a  perfect  state  at  any  period,  according  to  the  degree  of  heat 
made  use  of  for  fermentation  ;  for  as  long  as  there  remain  any 
particles  of  saccharine  matter  in  solution  undecomposed,  so 
long  will  the  beer  continue  to  increase  in  strength,  arising  from 
the  decomposition  of  these  particles,  and  which  can  only  be 
promoted  by  their  dilatation  with  a  high  fermentation  heat ;  but 
when  the  whole  of  the  saccharine  matter  is  decomposed,  and  as 
perfect  a  fermentation  as  possible  obtained,  attenuation  will  be 
complete,  and  the  beer  will  precipitate  perfectly  bright,  there 
being  no  longer  any  carbonic  acid  gas  generated  to  stir  up  the 
grosser  particles  of  the  fermented  matter.  Upon  the  old  sys- 
tem of  fermentation,  beer  can  seldom  be  kept  until  it  has  at- 
tained a  perfect  state  of  attenuation  ;  for  as  the  decomposed 
particles  of  saccharine  matter  yield  tlie  basis  of  spirit,  so  also 
they  jield  the  basis  of  acidity  ;  and  the  beer  having  already 
absorbed  too  large  a  portion  of  that  principle,  an  increase  of 
attenuation  is  generally  accompanied  nith  a  great  increase  of 
acidity.  The  flavour  of  beer,  on  tlie  old  system,  depends  upon 
the  fermentation-heat,  as  the  greater  the  heat  in  the  tun,  the 
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larger  is  the  quantity  of  essential  oil  evaporakd,  with  a  cuusc- 
quent  Inns  of  flavour;  therefore  to  insure  a  good  flavour,  a  low 
fermenlalion  is  necessary,  and  the  lower  the  I'ermcntatimi,  the 
longer  the  saccharine  matter  is  before  it  decomposes ;  whereas, 
on  the  new  system,  the  whole  flavour  and  strength  are  preserv- 
ed, and  any  (b^grec  of  heat  may  be  employed  to  aocclerale  the 
I'ernientalion,  and  bring  the  beer  to  an  early  atleniiation. 

M.Ai.r  Dislil/iri/,  the  converting  fermented  liquors  into  a  clear 
indannnajjlo  spiril,  which  is  cither  sold  for  use  in  Ihe  common 
state  of  a  proof  slreiiglh,  or  rvclilicd  into  spirits  of  wine,  or 
made  into  compound  cordial  waters. 

MALTA,  IvNiuirrs  or,  or  IIosi'ITai.lkrs  o/' .SV.  ./o/in  (/./e- 
riisidem,  a  religious  military  order,  whose  residence  was  in  Ihe 
island  of  Malta.  The  order  consisted  of  three  estates,  the 
knights,  chaplains,  and  servants  at  arms.  The  government  of 
the  order  was  partly  monarchical  and  partly  aristocralical  : 
the  grand  maslcr  being  sovereign,  none  were  admitted  into  this 
order  but  such  as  were  of  noble  birth. 

MALTHA,  in  Antiquity,  a  cement  of  which  there  were  too 
sorts,  native  and  factitious:  one  of  the  latter  consisted  of  pitch, 
wax,  plaster,  and  grease.  Another  kind,  used  by  Ihe  Romans 
in  their  aqueducts,  was  made  of  lime  slacked  in  wine,  incorpo- 
rated with  melted  pitch,  and  fresh  figs.  Native  maltha,  called 
also  sea-wax,  is  a  solid  substance,  found  on  the  lake  Baikal, 
in  .Siberia.  Itiswhite,  melts  when  heated,  and,  on  cooling, 
assumes  the  consistence  of  white  cerate.  It  has  also  been 
found  on  the  coast  of  Finland. 

MAMALUKES,  the  line  of  a  dynasty  that  reigned  in  Egypt. 
The  Mainalukes  were  originally  Turkish  and  Circassian  slaves, 
bought  of  the  Tartars  by  Melicsalah,  to  the  number  of  a  thou- 
sand,  whom  lie  bred  up  to  arms,  and  raised  some  to  the  princi- 
pal ofiices  of  the  empire.  They  killed  Sultan  Moadam,  whom 
they  succeeded.  The  mamalukes  were  skilful  horsemen.  Their 
numbers  wore  kept  up  by  the  purchase  of  fresh  slaves,  and  so 
they  continued  for  many  centuries,  ruling  Egypt  in  the  name 
of  the  Grand  Signior  of  Turkey,  until  the  conquest  of  Egypt  by 
Buonaparte.  They  then  retreated  into  Nubia,  and  in  1811  they 
were  decoyed  into  the  power  of  the  Turkish  pacha,  and  slain. 

MAMMA,  from  Mamma,  the  fond  word  for  Mother.  This 
word  is  said  to  be  found  for  the  compellation  (word  of  salu- 
tation) of  Mother,  in  most  languages,  and  is  therefore  supposed 
to  be  the  first  syllables  that  a  child  pronounces. 

MAMMALIA,  is  properly  a  branch  of  Natural  History,  and 
indicates  the  first  class  of  the  animal  kingdom,  containing 
those  animals  which  suckle  their  young.  Several  scientific 
and  ingenious  arrangements  of  the  animal  kingdom  into  classes, 
orders,  genera,  and  species,  have  been  successively  adopted; 
that  of  Monsieur  Cuvier,  the  French  anatomist,  possesses  a 
high  degree  of  merit.  But  though  his  arrangement  evinces 
great  anatomical  precision,  and  the  highest  philosophical  know- 
ledge of  animals,  yet,  to  a  general  reader,  it  has  a  complicated 
and  forbidding  appearance,  and  is  less  attractive  than  the 
more  simple  arrangement  of  Linna;us,  which  divides  the  ani- 
mal kingdom  into  six  classes  ;  mammttlia,  iives,  nniphibia,  pisees, 
insecta,  vermes:  or,  such  as  suckle  their  young  ;  birds  ;  creatures 
living  equally  on  land  or  in  the  water;  fishes;  insects;  and 
worms.  Each  of  these  classes  is  subdivided  into  orders, 
genera,  species,  and  varieties  of  those  species.  These  classes 
are  thus  arranged  for  conciseness : 

-.,,,,,      ,  i  Vivip.irous. .,  .1.  Mammalia. 

C  Hot  blood  i  ^  ■  o    !>■    1 

\  (  Ovi|iaious  ..,.2.  Birds. 


CL.ASSES. 
'With  vertebras- 


_  r  VVitl.  veneoras.  ••■\  ^  v\ith  lungs  ..  ..3.  Ainphibi 

■^}  (. Cold  r.d  blood.,     ^^-.j,,    ,hI...A.  Fishes. 

o   \  ».  » 

^  (.■Without  verl 


lebrac..    Cold  white  blood 


\  Have  antenna!    ^.  Insects. 
(  Have  tentacula  G.  Worms. 


Tiie  class  mammalia,  consists  of  such  animals  as  produce 
living  offspring,  and  nourish  their  young  with  milk  supplied 
from  their  own  bodies;  it  comjirises  both  the  quadrupeds  and 
whales.  Their  head  is  the  seat  of  the  principal  organs  ot 
sense,  the  mouth,  the  nose,  the  eyes,  and  ears. 

'J'vucUiny  or  fceliiiff.  The  outsi<!e  of  the  skin  is  covered  with 
a  thin  pellicle,  called  the  epulermis.  cuticle,  or  scarf-skin.  I'ndor 
the  cuticle,  is  the  rete  mueosum.  In  negroes,  this  substance  is 
black  ;  in  Europeans,  white,  brown,  or  yellow.  The  cutis  veto, 
or  the  skin,  is  a  substance  made  up  of  fibres  closely  connected 
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with  each  other,  and  running  in  various  directions,  being  com- 
posed of  the  extremities  of  numerous  vessels  and  nerves.  The 
papilla  of  the  fingers  or  inside  of  the  hand,  may  become  erect 
or  elevated,  and  being  gently  pressed  against  a  tangible  body, 
receive  an  impression  which  is  conveyed  to  the  brain,  and  is 
called  touch.  Spiders,  Hies,  and  ants,  have  this  sense  in  the 
greatest  perfection. 

Tasting.  The  tongue  is  covered  with  two  membranes  ;  the 
external  is  thick  and  rugged,  especially  in  quadrupeds  ;  the 
internal  membrane  is  thin  and  soft,  and  upon  it  appear ;)a/))7/rt', 
or  small  elevations,  like  the  tops  of  the  small  horns  of  snails. 
These  papillas  are  composed  of  the  extremities  of  the  nerves  of 
the  tongue,  and  piercing  (he  external  membrane,  arc  constantly 
allocted  by  those  qualities  in  bodies,  which  have  their  tastes 
excited  in  the  mind  by  means  of  these  nervous  papillae,  which 
are  the  immediate  organ  of  lasting.  This  organ  bears  a  strong 
analogy  to  the  sense  of  toucli. 

Hearing.  The  undulations  of  the  atmosphere,  excited  by 
the  vibrations  of  sonorous  bodies,  are  collected  in  the  external 
ear  and  auditory  passage,  as  in  tlie  hearing  trumpet,  and  are 
conveyed  to  the  membrana  tympani,  or  drum,  which  they  cause 
to  vibrate.  The  effect  is  transmitted  through  the  small  bones, 
to  the  watery  fluid  that  (ills  the  internal  ear,  in  which  the  deli- 
cate filaments  of  the  auditory  nerve  lloat,  and  by  this  nerve  the 
sensation  is  conveyed  to  the  brain.  ]5ut  it  is  remarkable  how 
nicely  is  the  ear  constructed  in  various  animals  ;  in  man  its 
position  and  form  are  admirably  contrived  for  his  erect  pos- 
ture ;  in  quadrupeds  we  see  it  large,  susceptible  of  easy  motion, 
as  when  the  horse  lays  his  ears  back  or  points  thera  forward  ; 
in  the  mole  it  is  lodged  deep  in  the  head.  The  structure  of  the 
ear  is  also  remarkable,  for  it  is  so  contrived  and  tunnelled  that 
it  may  not  only  catch  sounds,  but  prevent  the  more  furious  un- 
dulations of  the  air  from  injuring  the  interior  membrane.  And 
to  prevent  insects  from  lodging  within  its  cavity,  as  well  as  to 
keep  it  moist  and  in  tune,  it  is  supplied  with  a  bitter  nauseous 
wax. 

Smelling.  The  cavity  of  the  nose  is  divided  into  two  parts, 
called  the  nostrils,  by  a  partition,  of  which  the  upper  part  is 
bony,  and  the  lower  cartilaginous.  The  upper  part  of  the 
cavity  is  covered  with  a  thick  glandulous  membrane,  above 
which  the  olf actor)/ nerve  is  finely  branched  out  and  spread  over 
the  membrane  of  the  spongy  bones  of  the  nose,  and  other  sinu- 
ous cavities  of  the  nostrils.  The  odorous  ellluvia  of  bodies 
being  disseminated  in  the  atmosphere,  the  latter  (luid  passes 
through  the  nose  in  respiration,  and  the  odorous  particles  are 
thus  brought  into  contact  with  the  fibres  of  the  nerves,  which, 
by  their  communication  with  the  brain,  excite  in  the  mind  the 
sense  of  smell. 

Seeing.  The  eye  is  the  organ  of  sight,  and  its  sensations  are 
of  the  utmost  importance  to  the  well-being  and  safety  of  ani- 
mals. The  eye  is  composed  of  three  coats,  covering  one  another, 
and  enclosing  different  substances  called  humours.  The  three 
coats  are  the  sclerotica,  the  choroides,  and  the  retina.  The  three 
humours  are  the  aqueous,  the  cri/stuUine,  and  the  vitreous.  Ob- 
jects are  seen  by  means  of  their  images  being  painted  on  the 
retina  of  the  eye,  in  an  inverted  position,  though  they  appear 
erect.  When  the  crystalline  humour  loses  its  transparency,  the 
disorder  is  called  a  cataract,  and  the  remedy  applied  is  called 
couching,  v\'hich  is  performed  by  thrusting  a  fine  awl  through 
the  coats  of  the  eye,  and  pushing  the  crystalline  to  the  bottom 
of  the  eye,  where  il  will  remain,  and  its  deficiency  may  he  sup- 
plied with  a  convex  lens.  Whei!  the  defect  of  vision  is  in  the 
optic  nerve,  it  is  called  a  gulta  serena,  and  the  disorder  is  gene- 
rally incurable.  The  external  parts  of  the  eye  are,  the  eyc- 
liruv.  s,  the  eye-lids,  and  eye-lashes.  The  eye-brows  defend 
the  eyes  from  too  strong  a  light,  and  serve  to  turn  away  sub- 
stances which  might  otherwise  fall  into  the  eye.  The  eye-lids 
act  as  curtains,  by  covering  and  protecting  the  eyes  during 
sleep  ;  and  in  our  waking  hours  they  difi'use  a  tl'uid  over  the 
eye  which  renders  it  better  adapted  to  transmit  the  rays  of 
light.  The  eye-lashes  guard  the  organ  from  danger,  and  protect 
it  from  dust  and  insects  lloating  or  flying  in  the  atmosphere. 

The  mouth  contains  the  teeth,  w  hich  are  inserted  into  two 
moveable  bones,  the  upper  and  under  jaw.  The  front  or  cut- 
ting teeth  are  in  general  wedge-shaped,  and  so  placed  that  in 
action  their  sharp  edges  are  brought  into  contact.     Next  to 


these  are  situated  the  canine  teeth  or  tusks,  which  are  in 
general  longer  than  the  front  teeth,  conical,  and  pointed.  The 
teeth  in  the  back  of  the  jaw,  and  between  which  the  food  is 
chewed  or  masticated,  are  called  grinders.  In  such  animals 
as  subsist  on  vegetable  food,  the  latter  are  somewhat  flattened 
at  the  top  ;  but  in  the  carnivorous  tribes,  their  upper  surfaces 
are  furnished  with  sharp  and  conically  pointed  protuberances. 
It  is  principally  from  the  numbers,  form,  and  disposition  of  the 
teeth,  that  Linna;us  has  arranged  the  various  genera  or  tribes 
of  quadrupeds. 

The  class  Mammalia  has  been  distributed  into  seven  orders, 
founded  for  the  most  part  on  the  nuinber  and  arrangement  of 
the  teeth  ;  and  on  the  form  and  construction  of  the  feet,  or  of 
those  parts  in  the  seals,  whales,  and  other  animals,  which  sup- 
ply the  place  of  feet. 

Orilers  of  Mammalia. — 1.  Primates,  have  the  upper  front  teeth 
generally  four  in  number,  wedge-shaped,  and  parallel;  and  two 
teats  situated  on  the  breast,  as  apes  and  monkeys.  2.  Bruta, 
have  no  front  teeth  in  either  jaw  ;  and  the  feet  armed  v.'itli 
strong  hoof-like  nails,  as  the  elephant.  3.  Ferae,  have  in  gene- 
ral six  front  teeth  in  each  jaw  ;  a  single  canine  tooth  on  each 
side  in  both  jaws;  and  the  grinders  with  conic  projections,  a.s 
the  dogs  and  cats.  4.  Glires,  have  two  long  projecting  front 
teeth  ia  each  jaw,  which  stand  close  together:  and  no  canine 
teeth  in  either  jaw,  as  the  rats  and  mice.  5.  Pecora,  have  no 
front  teeth  in  the  upper  jaw;  six  or  eiglit  in  the  lower  jaw, 
situated  at  a  considerable  distance  from  the  grinders;  and  the 
feet  with  hoofs,  as  the  cattle  and  sheep.  6.  Bellua;,  have  blunt 
wedge-shaped  front  teeth  in  both  jaws  ;  and  the  feet  witli  hoofs, 
as  the  horses.  7.  Ceta^,  have  spiracles,  or  breathing  holes,  on 
the  head  ;  fins  instead  of  forefeet;  and  a  tail  flattened  hori- 
zontally, instead  of  hind  feet.  This  order  consists  of  the  nar- 
wals,  whales,  cachalots,  and  dolphins. 

MAMMARY  Gland,  in  Anatomy,  is  a  glandular  substance 
situated  in  the  breast,  and  secreting  the  milk. 

MAN.  The  varieties  of  the  human  species,  as  arranged  by 
Blunienbach,  are  five  in  nuinber: — 1.  Caucasian  variety,  wliicli 
includes  the  Europeans,  (excepting  the  Laplanders,  and  the 
rest  of  the  Finnish  race,)  the  western  Asiatics,  as  far  as  the 
river  Ob,  the  Caspian  sea,  and  the  Ganges,  and  (he  northern 
Africans.  2.  Mongolian  variety,  which  includes  the  rest  of  the 
Asiatics,  (excepting  the  Malays;)  the  Finnish  races  of  the 
colder  parts  of  Europe,  as  the  Laplanders,  &c.  and  the  tribes 
of  Esquimaux  ;  extending  over  the  northern  parts  of  America 
from  Bhering's  Strait  to  the  extremity  of  Greenland.  3.  Ethio- 
pian variety,  contains  the  remaining  Africans,  besides  those 
classed  in  the  first  variety.  4.  American  variety.  To  this  be- 
long all  the  Americans,  except  the  Esquimaux.  5.  Malay 
variety,  includes  the  inhabitants  of  Malacca,  of  the  South  Sea, 
Ladrone,  Philippine,  Molucca,  and  Siinda  islands.  Each 
vaiiety  is  distinguished  by  the  colour  of  (he  hair,  and  some 
striking  peculiarities  of  feature.  We  shall  now  briedy  describe 
the  external  and  internal  structure  of  the  human  body,  and  the 
five  senses. 

External  Structure  of  the  Human  Body. — Among  all  the  visible 
parts  of  the  body,  the  head  holds  the  most  distinguished  place  ; 
both  because  of  its  beauty,  and  because  il  contains  the  princi- 
ples of  sense  and  motion.  All  the  sentiments  and  passions  of 
the  soul  are  painted  on  the  face,  which  is  the  most  beautiful 
part  of  man;  and  where  the  principal  organs  of  sense  are 
found,  through  the  medium  of  which  we  receive  impressions 
from  external  objects.  Tlie  different  motions  of  the  lips,  and 
those  of  the  tongue,  whether  it  touch  the  palate  or  the  teeth, 
serve  for  the  articulation  of  words,  and  the  different  inflexions 
of  sound.  By  the  teeth  we  can  cut  or  grind  our  food  ;  and  the 
saliva,  so  necessary  to  digestion,  is  furnished  by  a  great 
number  of  glands,  which  are  contained  in  the  mouth.  The 
head  is  placed  upon  the  neck,  and  turns  as  on  a  pivot,  to  any 
side  we  please.  After  the  neck  comes  the  shoulders,  so  formed 
that  they  are  able  to  bear  heavy  loads.  To  the  shoidders  the 
arms  are  joined  ;  and  to  those,  the  hands,  which  are  so  con- 
structed as  to  perform  an  infinity  of  motions ;  to  touch,  take, 
raise  up,  draw  back,  repel,  &e.  the  joints  and  bones  serving  to 
support  and  facilitate  these  motions.  The  breast  includes  and 
delcnds  the  heart  and  the  luii;;s:  and  for  this  purpose  it  is 
composed  of  strong  and  hard  ribs  and  bones.     The  diaphragm 
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separates  tlic  breast  and  belly,  wliieli  contains  the  stomach, 
liver,  sfilcen,  and  itilcsliiics.  All  lliis  mass  rests  upon  tlic 
hips,  thighs,  and  Ictjs,  wliich,  like  tlic  arms,  have  (liflirtiit  arli- 
cnlatioiis  favoiiralile  to  molion  ami  rcs(.  The  tVet  sustain  the 
whole,  and  tlie  toes  also  contribute  to  il,  because  they  serve  to 
fix  the  feet  more  lirnily  upon  the  uround.  The  skin  and  llesh 
cover  the  whole  body.  The  hair  and  the  down,  vvhieli  arc 
found  in  dilVcrent  parts,  protect  them  from  the  injurious  cllecls 
of  cold.  The  bones,  the  most  eiunpact  and  solid  parts  of  the 
body,  serve  for  the  attachment  and  support  (d'  all  other  parts. 
IJones  arc  (irm,  hard,  and  perfectly  insensihie,  they  are  divi<l'.d 
into  the  lonj;,  the  <-vlindrieal,  and  the  Hat.  There  are  'ilH  sc|)a- 
ra:c  bones  in  the  human  body  ;  these,  connected  with  wires,  arc 
sometimes  made  up  into  an  artilicial  skeleton.  There  are 
eight  separate  bones  in  the  skull,  that  serves  as  a  vault  for  the 
brain.  The  vertebra^  of  the  neck,  so  called  from  the  ease  with 
which  they  move,  arc  separated  from  one  another  by  an  clastic 
substance.  They  support  the  head,  which  by  their  means  is 
readily  moved  up  and  down,  and  turned  round  on  either  side 
as  far  as  is  necessary,  like  a  piece  of  mechanism  in  a  ball  and 
socket ;  to  the  breast  bone,  the  seven  true  and  five  false  ribs 
are  fastened  :  the  spine  extends  from  the  skull  to  the  end  of  the 
)oius,  and  serves  to  lod^e  and  defend  the  spinal  marrow:  the 
pelvis  supports  the  abdomen,  and  the  thorax  reaches  from  the 
neck  to  the  end  of  the  breast  bone,  serving'  as  a  chest  or  place 
of  safety  for  the  heart,  lunss.  Sec. 

Tlie  liliisclcs,  Arteries,  Veins,  and  Circulatinn  of  the  Bluod. — 
The  muscles  constituting  the  flesh  are  susceptible  of  contrac- 
tion and  relaxation,  and,  with  the  help  of  the  tendons,  are  the 
instruments  of  animal  motion.  The  muscles  are  cither  volun- 
iarij  or  involuntary.  The  motions  of  the  Ibriner  are  subject  to 
the  will,  as  in  the  case  of  the  arms,  legs,  &e.  The  heart,  which 
is  a  hollow  muscle,  and  the  stomach,  intestines,  &e.  act  upon 
their  contents  by  means  of  muscular  fdjres,  called  involuntary 
muscles,  because  their  motions  depend  not  on  the  will.  Each 
large  muscle  consists  of  two  parts,  viz.  the  belly,  which  is  the 
active  part,  and  its  cord-like  extremities  calleil  tendons,  which 
fasten  the  muscle  to  the  bones,  and  perform  their  action  by  con- 
tracting both  ends  towards  the  centre.  The  red  colour  which 
distinguishes  the  muscular  parts  of  animals  is  owing  to  the 
number  of  blood-vessels  dispersed  through  tliiir  substance. 
The  nerves,  long,  white,  medullary  cords,  originate  in  the  brain 
and  spinal  marrow,  and  serve  for  sensation.  Sensibiliti),  there- 
fore, depends  on  the  nerves  ;  inutiun,  on  the  muscles.  The 
nerves  conduce  to  all  the  enjoyments  and  suffeiings  of  life,  and 
to  the  intellectual  faculties  of  man:  the  muscles  arc  the  chief 
support  of  animal  life,  and  the  source  of  all  the  bodily  powers. 
The  heart  is  the  principal  organ  of  life  ;  it  contains  four  cavi- 
ties for  receiving  the  blood,  and  giving  it  a  fresh  impulse 
through  the  arteries.  The  arteries  originate  in  the  heart,  and 
through  them  the  blood  is  carried  from  the  heart  to  every  part 
of  the  body,  for  the  preservation  of  life,  generation  of  heat, 
nutrition,  and  the  secretion  of  the  dilferent  fluids.  The  pulse, 
felt  at  the  wrist,  temples,  and  various  parts  of  the  body,  is 
oceasioneil  by  the  reciprocal  action  of  the  heart  and  arteries, 
when  the  blood  is  driven  from  the  heart  into  the  arteries  to  be 
distributed  through  the  whole  body.  The  arteries  terminate  in 
small  microscopic  veins,  which  bring  back  the  blood  from  the 
extremities  to  the  heart.  The  veins  originate  at  the  extremi- 
ties of  the  arteries  :  they  continually  increase  in  size  as  they 
approach  the  heart:  they  do  not  pulsate,  hut  tlic  blood  they 
receive  from  the  arteries,  they  carry  back  with  a  slow  motion, 
and  it  is  prevented  from  returning  by  innumerable  valves. 
The  double  circulation  of  the  blood  is  this  :  one  motion  is  from 
the  heart  to  the  lungs,  for  the  purpose  of  receiving  oxygen 
from  the  air  ;  the  other  motion  is  over  all  the  parts  ol  the  body, 
to  give  out  its  nutritive  and  vital  properties  to  the  whole 
machine. 

T!ie  Brain  and  Nerves. — The  brain,  a  small  pulpy  mass  of  a 
whitish  colour,  occupies  all  that  cavity  formed  by  the  bones  of 
the  skull.  The  spinal  marrow,  a  continuation  of  the  brain, 
passes  out  of  an  opening  in  the  skull,  and  runs  down  the  canal 
of  the  back-bone,  giving  out  nerves  in  its  passage.  The  nerves 
run  out  in  pairs,  separate  and  spread  over  the  whole  body. 
The  brain  and  nerves  constitute  entire  the  organs  of  leeling  and 
sensation,  the  other  parts  of  the  body  being  incapable  of  feel- 


ing. Kxcitement  to  action,  produced  by  the  will,  proceeds  from 
the  brain  and  spinal  marrow,  through  the  medium  of  the  nerves. 
The  nerves  are  therefore  the  organs,  the  brain  the  receptacle, 
of  all  our  sensations,  and  the  source  of  all  our  ideas. 

T/u:  SlDnniclt.  Liver,  l)if/esli<m,  St. — The  stomach,  shaped  like 
a  bag,  is  the  grand  recept:icle  for  the  food,  where  it  is  retained 
until  it  is  I'hanged  by  ilii/cstiiin.  The  stomach  has  two  open- 
ings, one  called  the  (isopliagus,  through  which  the  food  passes 
into  it;  the  other,  intended  to  carry  a-ay  the  diijestcd  sub- 
stance, is  calleil  the  intestinal  canal.  The  chief  agent  in  diges- 
tion is  the  yustriv juice  ;  by  the  muscular  nature  of  the  stomach, 
the  food  when  properly  diirested  is  propelled  through  the  intes- 
tinal canal  into  the  intestine,  a  membranous  tube,  about  five 
times  the  length  of  the  person  in  which  it  is  contained.  Food 
is  called  c/ii/ine,  in  which  state  it  enters  the  intestine,  where  it 
undergoes  another  change,  and  the  eli)ile,;\  milk-like  substance, 
is  separated  from  il.  Chjie  is  that  substance  from  which  the 
blood  is  formed,  it  is  absorbed  by  the  mouths  of  the  lacteal 
vessels,  every  where  distributed  in  the  intestines,  while  the  leeu- 
Icnt  parts  of  the  chyme  and  the  bile  are  driven  into  the  large 
intesiine,  by  which  it  is  expelled  from  the  body.  The  liver  is 
fiirmed  for  the  secretion  or  separation  of  the  bile  from  the 
blood,  which  passes  into  the  ilnetu.i  lieptitietis,  and  thence  into 
the  gall-bladder,  where  it  is  kept  till  it  is  wanted  to  mix  in  the 
intestine.  The  chief  uses  of  the  bile  are,  to  extricate  the  chyle 
from  the  clivine;  and  to  excite  the  peristaltic  motion  of  the 
bowels.  The  lacteals  convey  the  chyle  from  the  intestine  into 
the  jugular  vein,  that  empties  itself  into  the  heart.  Tlie  kid- 
neys are  two  glandular  substances  which  drain  the  system  of 
its  redundant  water ;  for  this  purpose  a  considerable  portioa 
of  the  blood  is  perpetually  passing  into  each  kidney,  where  it 
leaves  its  superlluous  water,  and  then  returns  into  the  circu- 
lation by  means  of  a  particular  vein,  'i'he  water  thus  strained 
from  the  blood  is  carried  by  ci.nals  into  the  bladder,  into  which 
it  passes  through  its  two  coats,  which  answer  the  purpose  of  a 
valve  to  prevent  regurgitation. 

Man.  Cy  this  word,  used  in  the  sea  language,  a  ship  is  fre- 
quently understood  as  a  Man  of  war,  a  Merchantman,  a  Guinea- 
man,  an  East  Indianian,  a  Greenlandman,  fee.  in  ail  which 
instances  the  word  ship  is  implied.  To  Ulnn,  is  to  place  men 
sufheient  for  any  particular  exercise  at  the  proper  station:  as, 
3Jan  the  Cajistun,  that  is,  place  the  men  to  the  bars  in  readi- 
ness to  heave.  3Ian  tlie  Top-sail  Sheets,  that  is,  let  the  men 
lay  hold  of,  and  be  ready  to  pull  up,  the  top-sail  sheets.  To 
Man  tlie  Ship,  is  to  range  the  people  on  the  yards  and  rigging, 
in  readiness  to  give  three  cheers,  as  a  salute.  To  Man  the 
Yards,  to  send  a  sufficient  number  of  men  upon  the  jards  to 
reef  or  furl  the  sails.  7'o  7J/an  a  Prize,  to  send  a  proper  num- 
ber of  men  on  board  to  navigate  her. 

MANCIPLE,  ( Maiieeps,)  a  clerk  of  the  kitchen,  or  caterer. 
An  ollieer  in  the  inner  temple  was  anciently  so  called,  who  is 
now  the  steward  there;  of  whom  Chaucer,  the  ancient  English 
poet,  sometime  a  student  of  that  house,  thus  writes: 
A  manciple  there  was  within  the  temple, 
or  which  all  caterers  niij;hl  lake  ensainple. 
This  officer  still  remains  in  colleges  in  the  universities. 
MANDAMUS,  in  Law,  a  writ  that  issues  out  of  the  Court 
of  King's  Bench,  sent  to  a  corporation,  commanding  them  to 
admit  or  restore   a  person  to  his  oflice.     This  writ  also   lies 
where  justices  of  the  peace   refuse  to  admit  a  person   to  take 
the  oaths  in  or;lcr  to  iiualify  himself  for  enjoying  any  poster 
olfice  ;    or  where  a   bishop  or   arclideacon  refuses   to  grant  a 
probate  of  a  will,  to  admit  an  executor  to  prove  ii,  or  to  swear 
a  churchwarden,  &e. 

AlANDRAKB,  See  Atropa. 

M.VNDREL,  a  kind  of  wooden  pulley,  making  a  member  of 
the  turner's  lathe.  Of  these  there  are  several  kinds  ;  as,  Flat 
Mandrels,  which  have  three  or  more  little  pegs  or  points  near 
the  verge,  and  are  used  for  turning  Hat  boards  on.  I'in  Man- 
drels, which  have  a  long  wooden  shank  to  fit  into  a  round  hole 
made  in  the  work  to  be  turned.  Hollow  Mandrels,  wliich  are 
hollow  of  themselves,  and  used  for  turning  hollow  work.  Screw 
.Miiiulrcls,  for  turning  screws.  &c. 

MANE,  the  hair  hanging  down  from  a  horse's  neck,  whicli 
should  be  long,  thin,  and  fine;  and,  if  frizzled,  so  much  the 
better. 
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MANEGE,  or  Manage,  the  exercise  of  riding  the  great 
horse  ;  or  the  ground  set  apart  for  that  purpose  ;  which  is 
sometimes  covered,  for  continuing  the  exercise  in  bad  wealher ; 
and  sometimes  open,  in  order  to  give  more  liberty  and  freedom 
both  to  tlie  horseman  and  horse.  See  Horsemanship.  The 
word  is  borrowed  from  the  French  manayc,  and  that  from  the 
Italian  manegnio ;  or,  as  some  will  have  it,  k  maim  agendo, 
•'  acting  with  the  hand." 

MANGANESE,  a  metal  which  is  not  only  an  object  of  inte- 
rest in  the  speculations  of  the  experimental  chemist :  but  of  the 
utmost  use  in  manufactures,  from  ils  being  employed  to  furnish 
the  chlorine  gas,  which  is  so  effectual  in  bleaching.  It  is  a 
metal  of  a  dull  whitish  colour  when  broken,  but  which  soon 
grows  dark  by  oxidation  from  the  action  of  the  air.  It  is  hard, 
briUle.  though  not  pulverizable,  and  rough  in  ils  fracture  ;  so 
difficultly  fusible,  that  no  heat  yet  exhibited  has  caused  it  to 
run  into  masses  of  any  considerable  n-.agnitude.  Its  sp.  gr.  is 
8-0.  When  broken  in  pieces,  it  falls  into  a  powder  by  sponta- 
neous oxidation.  Concentrated  sulphuric  acid  attacks  manga- 
nese, at  the  same  time  that  hydrogen  gas  is  disengaged.  The 
ore  of  manganese,  which  is  known  in  Derbyshire  by  the  name 
of  i/nc/i  K'arfrf,  is  remarkable  for  its  spontaneous  inflammation 
with  oil.  It  is  of  a  dark  brown  colour,  of  a  friable  earthy  ap- 
pearance, partly  in  powder,  and  partly  in  lumps.  If  half  a 
pound  of  this  be  dried  before  a  fire,  and  afterwards  suffered  to 
cool  for  about  an  hour,  and  it  be  then  loosely  mixed  or  knead- 
ed with  two  ounces  of  linseed  oil ;  the  whole,  in  something  more 
than  half  an  hour,  becomes  gradually  hot,  and  at  length  bursts 
into  flame.  This  ell'ect  wants  explanation.  It  seems,  in  some 
measure,  to  resemble  the  inflammation  of  oils  by  the  nitric 
acid.  Manganese  was  used  chiefly  by  glass  makers  and  pot- 
ters ;  but  the  important  discovery  of  clilorine  has  greatly  ex- 
tended its  utility. 

INI  ANGER,  in  sea  language,  a  small  space  extending  athwart 
the  deck  of  a  ship  of  war  immediately  within  the  hawse-holes, 
and  separated  on  the  after-part  from  the  other  part  of  the  deck 
by  the  manger  board,  a  strong  bulk-head,  built  as  high  as,  and 
serving  to  stop  the  water  which  sometimes  rushes  in  at  the 
hawse-holes,  and  would  otherwise  run  aft  in  great  streams 
on  the  deck  ;  the  water,  thus  stopped,  is  again  returned  into 
the  sea  through  the  scuppers. 

MANGLE,  a  valuable  domestic  machine,  employed  for  the 
purpose  of  smoothing  such  linen  as  cannot  be  conveniently 
ironed.  Various  patents  have  been  granted  for  improvements 
in  this  machine  :  but,  as  many  of  them  are  too  complicated 
to  be  understood  without  very  tedious  details,  we  have  repre- 
sented an  improved  mangle  contrived  by  Mr.  Jee,  of  Rother- 
ham.    (See  the  Plate.) 

A,  fig.  11,  points  out  the  great  wheel,  which,  in  machines  of 
a  full  size,  is  15  inches  in  diameter.  B,  the  arbor,  on  which 
the  Dut,  C,  is  fixed.  U,  the  handle  of  the  winch.  E,  the  crank, 
21  inches  in  length.  F,  the  rod  of  the  crank.  G  G,  represents 
the  hollow  studs,  by  which  the  ends  of  the  bed  are  lifted  up. 
H  H,  the  levers.  1 1 1 1,  the  four  pulleys  fised  on  the  moveable 
bed  K.  LL,  the  ends  of  the  rollers.  Fig.  12,  represents  a 
front  view  of  one  of  the  hollow  studs  G,  to  shew  its  form  when 
standing  at  the  end  of  the  bed  ;  and  into  which  the  levers  enter 
alternately,  as  often  as  it  becomes  necessary  to  elevate  the  bed, 
in  order  to  put  in,  or  take  out,  the  rollers. 

This  mangle  is  so  constructed,  that  the  handle  requires  to  be 
turned  one  way  only,  in  consequence  of  which  the  machine 
moves  vilh  greater  facility,  and  with  incomparably  less  injury 
to  the  linen,  than  by  varying  the  turnings,  and  in  a  manner 
cutting  tlie  diO'crent  folds.  Besides,  it  possesses  the  great 
adviintage,  that  a  woman  and  one  boy  are  sufficient  to  work  it, 
and  can  perform  as  much  labour  in  the  same  period  of  time 
as  three  or  four  persons  with  mangles  of  the  common  con- 
struction. 

Murris's  Patent  Mangle,  being  compact  and  moderately 
simple,  may  here  be  described.  This  mangle  is  constituted  of 
four  horizontal  rollers,  the  pivots  of  which  play  on  suitable  sup- 
ports in  a  stont  wooden  frame  put  together  with  bed-screws. 
To  avoid  circumlocution,  we  shall  denote  these  four  rollers  by 
the  letters  A,  B,  C,  D,  (see  the  Plate.)  The  two  rollers  A  and 
B.  whose  axles  bear  on  brass  or  iron,  let  into  the  wooden 
frame,  are  posted  side  by  side,  but  not  so  as  to  touch.     C  is  a 


moveable  roller,  about  which  the  linen  or  cloth  to  be  mangled 
is  rolled,  and  is  then  placed  upon  the  rollers  A  and  B,  so  as  to 
lie  in  part  between  them.  The  axis  of  the  fourth  roller  I> 
works  in  pieces  of  brass  or  iron,  which  slide  between  two  other 
pieces  of  metal,  so  that  this  roller  D  admits  of  elevation  and 
depression,  by  means  of  a  lever  working  upon  a  horizontal 
shaft  (at  the  top  of  the  frame)  and  chains  of  suspension.  The 
pieces  of  metal  in  which  the  axle  of  the  roller  D  runs  have  long 
vertical  pieces  of  iron  attached  to  them,  so  as  to  reacli  below 
all  the  rollers  ;  and  to  hooks  at  the  lower  extremities  of  these 
irons  are  hung  chains  carrying  either  a  rectangular  platfon^i 
loaded  with  weights,  or  a  rectangular  box  containing  stones  or 
other  ponderous  matter.  In  using  this  machine,  the  lever  is 
prefsed  dow  n  and  fastened  by  a  hook  ;  by  this  process  the 
roller  D,  and  platform  below  all,  is  elevated  ;  then  the  linen  to 
be  smoothed  is  wrapped  about  the  roller  C,  which  is  nest  laid 
to  rest  between  the  rollers  A  and  B.  The  lever  is  then  freed 
from  the  hook  which  kept  it  down,  and  the  action  of  the  pon- 
derous matter  on  the  platform  brings  the  roller  D  into  contact 
with  the  roller  C:  in  this  state  a  rotatory  motion  is  applied  to 
all  the  rollers  by  means  of  a  w  inch  fixed  to  the  axle  of  D  ; 
and  in  a  short  time  the  pressure  of  the  roller  C,  against  A,  B, 
and  D,  will  give  the  requisite  smoothness  to  the  linen. 

The  patentee  sa>s,  this  machine  will  act  best  with  a  wheel  on 
the  axis  of  each  of  the  cylinders  A  and  B,  and  a  pinion  between 
them,  with  a  fly-wheel  on  the  axle  of  the  pinion,  to  which  mo- 
tion being  given,  all  inequalities  of  pressure  will  be  conquered 
with  great  ease.  This  machine  is  not  confined  to  mangling 
only,  but  may  be  used  with  success  as  a  copper-plate  printing 
press,  a  letter-copying  machine,  &c. 

An  Improved  Mangle,  bij  Elis/ta  Pecliey. — In  this  machine, 
a  regular  alternating  motion  is  carried  on  by  a  power  con- 
tinued in  one  direction.  The  novelty  in  this  mangle  is,  the 
contrivance  for  obtaining  the  alternate  forward  and  backward 
motion  of  the  box,  and  consequently  of  the  rollers,  by  con- 
tinually turning  the  winch  in  the  same  direction.  More  than 
one  mode  of  obtaining  this  object  is  already  before  the  puUic, 
but  the  simplicity,  ingenuity,  and  cflicacy  of  the  arrangement 
adopted  by  Mr.  Pechey  for  this  purpose,  will  be  apparent  from 
the  follow  ing  description  : — 

Figure  1  exhibits  a  plan  or  view  of  the  upper  .side  of  the 
mangle.  Fig.  2  is  an  end  view.  Fig  3  is  a  side  view  ;  the  bot- 
tom parts  of  the  frame  being  represented  as  broken  off,  so  as 
to  reduce  it  within  the  plate ;  but  the  whole  height  is  seen  in 
fig.  2.  The  same  letters  of  reference  apply  to  the  same  parts 
in  each  figure.  Fig.  4  is  a  section  of  a  double  rack,  a  a  and 
4  6,  together  with  the  plummer  blocks  or  guides  c  c,  (which 
support  and  guide  the  rack  or  axis  dd.)  being  cut  by  a  plane 
in  the  direction  of,  and  perpendicular  to,  the  axis.  Fig.  5  is  a 
similar  section,  shewing  the  rack  in  another  situation,  as  will 
be  hereafter  described.  Fig.  C  is  a  view  of  part  of  the  shaft 
dd,  shewing  the  two  journals  e  e,  which  turn  and  are  supported 
in  the  plummer  blocks,  and  also  the  pinion /'of  three  teeth, 
formed  in  the  middle  part  of  the  shaft  which  works  into  the 
racks.  Fig.  7  is  a  section  of  the  plummer  block,  cut  in  the 
direction  of  the  dotted  line  g  ff,  fig.  4,  and  of  the  pinion/,  toge- 
ther with  a  side  view  of  one  end  of  the  racks  a  a  and  b  b. 
Figs  4,  5,  G,  and  7,  are  drawn  double  the  size  of  the  former. 

A  A,  tvc.  is  the  frame  of  the  mangle,  BB  the  moveable  box 
which  contains  heavy  weights,  and  CC  two  rollers,  which  are 
all  made  in  a  similar  way  to  other  mangles. 

On  the  upper  side  of  the  fraine  A  .\,  &c.  are  fixed  head 
stocks  D  ]),  which  are  fixed  and  kept  perpendicular  to  each 
other  by  an  iron  bar/jA;  on  the  upper  side  of  the  bar  are  fixed 
the  plummer  blocks  c  c  ;  the  upper  and  luwcr  parts  of  the  plum- 
mer blocks  have  projecting  pieces  ii  and  77,  which  support  and 
guide  the  double  rack,  see  figs.  4  and  5.  a  a  and  hb  is  the 
double  rack,  which  is  fixed  parallel  to  the  box  B  B,  by  means 
of  two  perpendicular  studs  kk;  the  studs  pass  loosely  through 
loops  in  each  end  of  the  racks,  so  that  the  rack  is  at  liberty  to 
move  up  and  down,  being  at  the  same  time  prevented  from 
sliding  ofl'  by  the  pins  //;  each  end  of  the  rack  is  supported  by 
two  spiral  springs  mm  fixed  on  the  upper  side  of  the  box:  the 
ends  of  these  springs  pass  through  small  holes  in  the  ends  of 
the  rack,  and  tend  to  support  it  in  a  middle  situation,  such  a 
position  as  that  the  pinion^',  fig.  7,  shall  be  in  gear  with  the 
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uiipcr  1)ar  of  tlie  rack.  Tlie  double  rnck  consists  of  a  flat  liar 
oliron,  liaviii^  toctli  formed  in  llic  internal  part  of  it,  (as  shewn 
in  fiji.s.  3  and  7,)  and  also  two  lins,  or  ribs,  «  ando,  fixed  to  the 
upper  and  lower  ed^es  of  it,  and  projeolintf  on  eaeli  side  of  the 
rack.  The  use  of  these  fins  is  to  support  (he  rac-k  in  the  two 
situations,  as  shewn  in  fif^s.  4  and  5.  (Id  is  a  shaft  or  axis, 
which  is  supported  by  the  head  stocks  l»  I),  and  by  the  pluni- 
nicr  blocks  cv,  having  a  (ly-whcel  ;i  fixed  lo  one  end  of  it,  and 
a  winch  </  to  the  other,  by  which  means  the  machine  is  put  in 
motion:  in  the  niidille  part  of  tlic  shaft  d d  is  the  pinion/, 
which  woiks  in  the  teeth  of  the  rack;  in  figs.  3  a-id  7,  the 
pinion  is  represented  working  in  the  rack  a  a:  now,  suppose 
a  rotatory  motion  be  given  to  the  winch,  the  pinion  will  cause 
the  rack,  together  with  the  box,  5vc.  to  move  in  a  longitudinal 
direction  till  the  end  of  the  rack  has  arrived  at  the  pinion, 
■wheri  it  w  ill  be  seen,  by  referring  lo  fig.  7,  that  the  rack  cannot 
pass  any  furlher  in  that  direction.  By  continuing  to  turn  the 
winch  in  the  same  direction  as  at  first,  it  is  evident  that  the 
next  tooth  of  llie  pinion  will  take  into  the  gap  in  the  end  of  the 
rack,  and  thus  cause  the  rack  to  slide  up  the  stand  /(,  till  the 
lins  on  each  side  of  the  rack  are  raised  above  the  projecting 
pieces  ( i  and  J;  of  the  plnnimer  l)locks ;  the  next  succecdiiig 
tooth  will  act  in  the  first  gap  of  the  lower  rack  bit,  which  will 
cause  the  rack,  together  with  the  box,  &c.  to  move  in  the  con- 
trary direction  till  the  other  end  of  the  rack  has  ariived  at  the 
pinion,  when  a  tooth  of  the  pinion  will  act  in  the  gap  in  that 
end,  and  cause  the  rack  to  slide  down  the  stud  /.■,  when  the 
next  tooth  of  the  pinion  will  act  in  the  first  gap  of  the  upper 
rack,  and  cause  the  rack  to  move  in  the  direction  first  men- 
tioned, and  by  continuing  the  motion  of  the  winch  in  the  same 
direction,  an  alternate  motion  of  the  rack  box,  Sic.  is  ellectcd. 

To  replace  or  change  the  rollers  C  C,  one  of  the  arms  »•  or  s 
must  be  turned  on  the  joint  by  which  it  is  fastened  to  the 
plummer  block  in  a  direction  parallel  to  the  side  of  the  rack, 
as  shewn  at  r  in  fig.  1. 

The  ami  forms  an  inclined  plane,  as  shewn  at  r,  fig.  3,  so 
that  when  the  end  of  the  box  B  B  approaches  towards  the 
centre  of  the  frame,  the  friction  roller  <  (one  of  which  is  fixed 
to  each  end  of  the  box)  passes  up  the  arm  or  inclined  plain  r, 
and  raises  the  end  of  the  box,  so  that  the  roller  C  may  be 
removed.  A  new  species  of  mangle,  on  the  principle  of  the 
parallel  ruler,  has  been  invented,  and  is  called  the;<f'r/)fnrfiVj(- 
lar  mani/le ;  but  it  seems  greatly  inferior  to  the  last  mentioned 
machine  of  this  name. 

MANICHEES,  in  Church  History,  a  sect  of  Christian  here- 
tics in  the  third  century,  the  followers  of  Manes,  who  taught 
that  there  were  two  principles,  or  gods,  co-eternal  and  inde- 
pendent on  each  other  ;  the  one  the  author  of  all  evil,  and  the 
other  of  all  good. 

MANIFEST,  an  inventory  of  the  whole  cargo  of  a  merchant 
ship. 

MANIFESTO,  a  public  declaration  made  by  a  prince  in 
writing,  shewing  his  intentions  to  begin  a  war  or  other  enter- 
prise, with  the  motives  that  induce  hini  to  it,  and  the  reasons 
on  which  he  founds  his  rights  and  pretensions. 

MANILLE,  in  Commerce,  a  large  brass  ring  in  the  form  of  a 
bracelet,  either  plain  or  engraven,  flat  or  round.  Manilles  are 
among  the  conunodities  which  the  Europeans  carry  to  the 
coast  of  Africa,  and  exchange  with  the  natives  for  slaves. 
These  peo|)le  wear  them  as  ornaments  on  the  small  of  the  leg, 
and  on  the  thick  part  of  the  arm  above  the  elbow.  The  great 
men  wear  manilles  of  gold  and  silver;  but  these  arc  made  in 
the  country  by  the  natives  themselves. 

MANIPULUS,  iu  Roman  Antiquity,  a  body  of  infantry  con- 
sisting of  200  men. 

MANIS,  in  Natural  History,  a  genus  of  mammalia,  of  the 
order  bruta.  These  animals  resemble  the  ant-eater,  and  feed  like 
that  creature  by  protruding  their  tongues  into  the  nests  of  vari- 
ous species  of  insects,  and  retracting  them  with  inconceivable 
suddenness,  with  their  prey  attached  to  the  tip.  There  are  three 
species  ;  the  chief  of  which,  the  long-tailed  manis,  has  a  tail 
more  than  twice  the  length  of  its  body,  and  is  often  inthewliole 
seen  five  ieet  long.  Its  colour  is  a  dark  brown,  with  a  tinge 
of  yellow,  and  it  displays  a  very  brilliant  gloss.  It  is  perfectly 
covere<l,  except  on  tiie  belly,  with  large  scales  resembling  the 
substance  of  horn.  It  is  a  native  of  India.  The  short-tailed 
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manis,  much  thicker  and  shorter  than  the  former,  is  covered 
with  scales  still  thicker  and  stronger.  It  is  found  In  many 
parts  of  India  and  Africa.  It  moves  with  great  slowness,  but 
on  imminent  danger  of  attack,  rolls  itself  up  with  the  compact- 
ness of  a  ball,  and  defies,  in  this  state,  the  attempts  even  of  some 
of  the  larger  beasts  of  prey.  It  frequents  marshy  and  woody 
places,  and  lives  almost  entirely  on  insects,  particularly  on  ants. 

MANNA.  Several  vegetables  afi'ord  manna,  but  the  ash,  the 
larch,  and  the  alhagi,  all'ord  it  in  the  largest  <iuantilics.  The 
ash  whiuh  afiords  manna  grows  naturally  in  all  temperate  cli- 
mates ;  but  Calabria  and  Sicily  arc  the  most  natural  countries  to 
this  tree.  The  manna  Hows  naturally  from  this  tree,  and  attach- 
es itself  to  its  sides  in  the  form  of  white  transparent  drops,  but 
the  extraction  of  this  juice  is  facilitated  by  incisions  made  in  the 
tree  during  summer.  Its  smell  is  strong,  and  its  taste  sweet- 
ish and  slightly  nauseous  ;  if  exposed  on  hot  coals,  it  swells 
up,  takes  fire,  and  leaves  a  light  bidky  coal.  Water  totally  dis- 
solves it,  whether  hot  or  cold.  If  it  be  boiled  with  lime,  clari- 
fied with  white  of  egg,  and  concentrated  by  evaporation,  it  af- 
fords crystals  of  sugar.  Manna  alTords  by  distillation,  water, 
acid,  oil,  and  ammonia  ;  its  coal  all'ords  fixed  alkali.  Tliis  sub- 
stance forni,»  the  basis  of  many  purgative  medicines. 

MANNER,  in  Painting,  a  habitude  that  a  man  acquires  in 
the  three  principal  parts  of  painting,  the  management  of 
colours,  lights,  and  shadows ;  which  is  either  good  or  bad 
I  according  as  the  paiuter  has  practised  more  or  less  after  the 
trut!i,  with  judgment  and  study.  But  the  best  painter  is  he 
who  has  no  manner  at  all.  The  good  or  bad  choice  he  makes 
is  called  goute. 

MANNERS,  the  plural  noun,  has  various  significatigns;  as, 
the  general  way  of  life,  the  morals,  or  the  habits,  of  any  person 
or  people  ;  also  ceremonious  behaviour,  or  studied  civility.  See 
the  next  article. 

Good  Manners,  according  to  Swift,  is  the  art  of  making 
those  people  easy  with  whom  we  converse.  Whoever  makes 
the  fewest  persons  uneasy,  is  the  best  bred  man  in  the  com- 
pany. As  the  best  law  is  founded  upon  reason,  so  are  the 
best  manners.  And  as  some  lawyers  have  introduced  unrea- 
sonable things  into  common  law  ;  so,  likewise,  many  teachers 
have  introduced  absurd  things  into  common  good  manners. 

MANCEUVRE,  in  a  military  sense,  consists  solely  in  dis- 
tributing equal  motion  to  every  part  of  a  body  of  troops,  to 
enable  the  whole  to  form,  or  change  their  position,  in  the  most 
expeditious  and  best  method,  to  answer  the  purposes  required 
of  a  battalion,  brigade,  or  line  of  cavalry,  artillery,  or  infantry. 
It  has  always  been  lamented,  that  men  have  been  brought  on 
service  without  being  informed  of  tlie  uses  of  the  diflercnt  ma- 
noeuvres they  have  been  practising  ;  and,  having  no  ideas  of  any 
thing  but  the  uniformity  of  the  parade,  instantly  fall  into  dis- 
order and  confusion  when  they  lose  the  step,  or  see  a  deviation 
from  the  straight  lines  they  have  been  accustomed  to  at  exer- 
cise. It  is  a  pity  to  see  so  much  attention  given  to  show,  and 
so  little  to  instruct  the  troops  in  what  may  be  of  use  to  them  in 
real  service.  No  manoeuvre  should  be  executed  in  presence  of 
the  enemy,  unless  protected  by  some  division  of  the  troops. 

MANOMETER,  an  instrument,  intended  to  measure  the 
rarefaction  and  condensation  of  elastic  fluids  in  confined  cir- 
cumstances, whether  occasioned  by  variation  of  temperature  or 
by  actual  destruction,  or  generation  of  portions  of  elastic  fluid. 
It  is  sometimes  called  nuinoscope.  Mr.  Boyle's  statical  baro- 
meter was  an  instrument  of  this  kind;  it  consisted  of  a  bubble 
of  tliin  glass,  hermetically  sealed,  about  the  size  of  an  orange, 
which  being  counterpoised  when  the  air  w  as  in  a  mean  state  of 
density,  by  means  of  a  nice  pair  of  scales,  sunk  when  the 
atmosphere  became  lighter,  and  rose  as  it  grew  heavier.  This 
instrument  would  evidently  indicate  the  changes  of  density  in 
tlie  atmosphere,  but  it  leaves  us  uncertain  as  to  the  cause, 
whether  it  is  from  the  change  of  its  own  weight,  or  of  its  tem- 
perature, or  of  both.  The  manometer  constructed  by  Mr. 
Ramsden,  and  used  by  Captain  Fhipps,  in  his  voyage  to  the 
North  Pole,  was  composed  of  a  tube  of  a  small  bore,  with  a 
ball  at  the  end  ;  the  barometer  being  at  2!>.7,  a  small  quantity 
of  quicksilver  was  put  into  the  tube,  to  take  oil"  the  communi- 
cation between  the  external  air,  and  that  confined  in  the  ball, 
and  the  part  of  the  tube  below  this  quicksilver.  A  scale  is 
placed  on  the  side  of  the  tube,  w  hich  marks  the  degrees  of  dila- 
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tation  arising  from  tlie  increase  of  heat  in  this  state  of  the 
weiglit  of  the  air,  and  has  the  same  graduation  as  that  of  Fah- 
renheit's thermometer,  the  point  of  freezing  being  marked  32. 
In  tliis  state,  therefore,  it  will  shew  the  degrees  of  heat  in  the 
same  manner  as  a  thermometer.  But  if  the  air  becomes  lighter, 
the  bubble  enclosed  in  the  ball,  being  less  compressed,  will 
dilate  itself,  and  take  up  a  space  as  much  larger  as  the  com- 
pressing force  is  less ;  therefore  the  changes  arising  from  the 
increase  of  heat  will  be  proportionably  larger,  and  the  instru- 
ment will  shew  the  differences  in  the  density  of  the  air  arising 
from  the  changes  in  its  weight  and  heat.  Mr.  Ramsden  found, 
that  a  heat  equal  to  that  of  boiling  water,  increased  the  magni- 
tude of  the  air  from  what  it  was  at  the  freezing  point  -^j^  of  the 
whole.  Hence  it  follows,  that  the  ball  and  part  of  ttie  tube 
below  the  beginning  of  the  scale,  is  of  a  magnitude  equal  to 
almost  414  degrees  of  the  scale.  If  the  height  of  both  the 
manometer  and  thermometer  be  given,  the  height  of  the  baro- 
meter may  be  determined  also- 

MANOR,  was  a  district  of  ground  held  by  lords,  or  great 
personages,  who  kept  in  their  own  hand  so  much  land  as  was 
necessary  for  the  use  of  their  families.  The  other  lauds  they 
distributed  among  their  tenants.  The  residue  of  (he  manor, 
being  uncultivated,  was  termed  tlie  lord's  waste,  and  served  for 
common  of  pasture  to  the  lord  and  his  tenants.  All  manors 
existing  at  this  day  must  have  existed  as  early  as  King  Ed- 
ward I.,  and  must  have  a  court  baron. 

MANSE,  Mansus,  Mansa,  or  Mansum,  in  ancient  law- 
books, denotes  a  house,  or  habitation,  either  with  or  without 
land.  See  House  and  Mansion.  The  word  is  formed  from  a 
manendo,  "  abiding;"  as  being  the  place  of  dwelling  or  resi- 
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MANSLAUGHTER.     See  Homicide. 

MANTLE,  or  Mantle-tree,  in  Architecture,  the  lower  part 
of  the  chimney,  or  that  piece  of  timber  which  is  laid  across  the 
jambs,  and  sustains  the  compartments  of  the  cliininey-piece. 

Mantle,  or  Blunding,  in  Heraldry,  that  appearance  of  fold- 
ing of  cloth,  flourishing,  or  drapery,  which  in  any  achievement 
is  drawn  about  a  coat  of  arms.     See  Heraldry. 

MANTELETS,  in  the  art  of  war,  a  kind  of  moveable  para- 
pets, made  of  planks  about  three  inches  thick,  nailed  one  over 
another,  to  the  height  of  almost  six  feet,  generally  cased  with 
tin,  and  set  upon  small  wheels,  so  that  in  a  siege  they  may  be 
driven  before  the  pioneers  to  shelter  them  fiom  the  enemy's 
small  shot. 

MANTIS,  a  genus  of  insects,  of  the  order  hemiptera.  There 
are  upwards  of  CO  species  ;  thecliief  is  the  M.oratorea,  or  camel 
cricket,  found  in  the  southern  parts  of  Europe,  of  a  beautiful 
green  colour,  nearly  three  inches  in  length,  of  a  slender  shape, 
and  in  its  general  sitting  posture,  is  observed  to  hold  up  the 
two  fore  legs  as  if  in  the  act  of  devotion.  The  insect  is  of  a 
predacious  disposition,  living  on  sniallerinsects,  which  it  watch- 
es for  with  great  anxiety  :  it  is  also  very  pugnatious,  and  when 
kept  with  others  of  its  own  species  in  a  state  of  captivity,  they 
will  attack  each  other  with  the  utmost  violence  till  one  is  de- 
stroyed.    The  conqueror  devours  his  antagonist. 

MANUFACTURES  may  be  defined,  the  arts  by  which  nsta- 
ral  productions  are  brought  into  the  state  or  form  in  which  they 
are  consumed  or  used.  The  principal  manufactures  are  those 
of  which  the  various  articles  of  clothing  are  fabricated  ;  as  the 
woollen  manufacture,  the  leather  manufacture  in  part,  the  cotton 
manufacture,  the  linen  manufacture,  and  the  silk  manufacture  ; 
others  supply  articles  of  household  furniture,  as  the  manufac- 
tures of  glass,  porcelain,  earthenware,  and  of  most  of  the  me- 
tals in  part;  the  iron  manufacture  furnishes  implements  of 
agriculture,  and  weapons  of  war ;  and  the  paper  manufacture 
supplies  a  material  for  communicating  ideas  and  perpetuating 
knowledge. 

MANURE,  See  Husbandry. 

MAPLE.  Acer  Pseudo  Platanus.  By  tapping  this  tree  it 
yields  a  liquor  not  unlike  that  of  the  birch  tree,  from  which  the 
Americans  make  a  sugar,  and  the  Highlanders  sometimes  an 
agreeable  and  wholesome  wine. 

MAPS.  A  map  represents  the  earth,  or  only  a  portion  of  its 
surface,  as  Great  Britain.  The  former  are  called  universal : 
the  latter,  particular  maps.  The  upper  part  of  a  map  is  the 
north,  the  lower  the  south,  the  east  is  on  the  right  hand  side 


and  the  west  is  towards  the  left  hand,  if  the  map  be  laid 
before  you  as  it  can  be  read.  The  latitudes  are  marked  on  the 
perpendiculai  margins  of  the  east  and  west ;  the  longitudes  on 
the  horizontal  margins  at  top  and  bottom. 

The  Construction  of  Maps. — Prob.  I.  To  construct  a  Map  of 
the  World,  3n  the  plane  of  a  meridian  41°  hy  the  i/hitiular  projection 
of  the  sphere.  (See  the  Plate,  fig.  1.) — The  globular  projection 
of  the  sphere,  represents  spaces  on  the  surface  of  the  globe  by 
equal  spaces  of  the  projected  map,  as  nearly  as  a  spherical 
surface  can  be  represented  on  a  plane.  The  plane  of  a  meri- 
dian is  the  plane  of  one  of  the  great  circles  of  the  sphere  pass- 
ing through  both  poles,  and  crossing  the  equator  at  right 
angles.  A  hemispherical  map,  is  a  representation  of  the  entire 
surface  of  the  Earth,  projected  on  the  plane  of  one  of  its  great 
circles. 

1.  To  draw  the  meridians,  or  circles  of  longitude. — Draw  A  B 
and  N  S  at  right  angles  to  each  other.  A  B  represents  the 
equator,  and  N  S  the  a.ris  meridian.  From  C  as  a  centre,  with 
any  radius,  C  A  or  C  B,  according  to  the  size  of  your  paper, 
describe  the  circle  A  N  B  S.  This  circle  is  then  the  plane  of 
your  projection.  Divide  the  four  radii,  C  A,  C  N,  C  B,  C  S, 
each  into  nine  equal  parts. 

Now,  to  draw  the  meridian  80°  west  of  Greenwich,  we  have 
the  two  poles,  and  the  point  80°  in  the  equator,  A  B.  From  N 
as  a  centre,  and  with  N  C  as  radius,  describe  the  arc  ZCZ; 
also  from  S,  with  the  same  radius,  describe  the  arc  X  C  X. 
Remove  the  compasses  to  the  point  80  on  the  equator,  and 
describe  the  arcs  1,1,  and  2,  2.  Through  the  intersections  at  1 
and  2,  draw  lines  fiom  2,2,  through  the  points  1,  I,  till  they 
intersect  the  diameter  B  A  produced  in  D.  Then  will  D  be  the 
centre  from  whidi,  with  the  radius  D  80°,  or  D  N,  or  D  S,  the 
meridian  of  80°  west  longitude  from  Greenwich  must  be  de- 
scribed. The  same  radius  will  draw  the  meridian  expressing 
140°  W.  L. ;  and,  in  the  other  hemisphere^  the  corresponding 
meridians  of  east  longitude. 

The  meridian  of  80°  is  drawn  in  the  same  manner  as  that  of 
80°,  except  that  the  point  50  on  the  equator  (A  B)  is  the  centre 
from  which,  with  the  radius  C  B,  the  intersections  are  made  at 
a, a,  and  b,b,  on  the  arcs  described  from  N  and  S.  The  point 
E,  where  the  lines  b  a,  b  a,  meet  on  the  equator,  is  (he  centre  for 
the  meridian  of  60°  W.  longitude.  The  same  radius  serves  for 
the  other  three  meridians  30"  within  the  circle  of  projection. 
In  this  manner  are  all  the  oilier  meridians  for  both  hemispheres 
to  be  drawn  ;  as  may  be  seen  in  the  Plate,  fig.  7. 

2.  To  draw  the  parallels  of  latitude.  (Fig.  2.)— Latitude  is  the 
distance  of  any  place  from  the  equator,  north  or  south.  The 
same  construction  remaining,  and  the  radii  C  N,  C  S,  divided 
each  into  nine  equal  parts.  Divide  the  circumference  A  N  B  S 
into  thirty-six  equal  parts,  each  quadrant  A  N,  B  N  ;  A  S,  B  S, 
will  be  divided  into  nine  equal  parts,  which,  being  again  sub- 
divided into  ten  equal  parts  each,  will  give  us  360  equal  parts 
or  degrees. 

To  draw,  now,  the  parallel  of  30°  north  latitude,  set  one 
foot  of  the  compasses  in  the  point  30  on  the  axis  meridian  N  S, 
and  with  any  radius  describe  the  circle  KTL.  Set,  again,  one 
foot  of  the  compasses  in  the  points  30,  30,  in  the  circumference, 
and  intersect  the  circle  K  T  L  in  the  points  s,  s,  n,  7i.  Through 
nn  and  ss  draw  the  straight  lines  nn,  s  s,  meeting  each  other 
in  the  point  R  of  the  axis  S  N,  produced  to  R;  and  with  R  as 
a  centre,  and  R  30  as  a  radius,  describe  now  the  parallel  of  30" 
north  latitude.  The  same  radius  is  used  for  30°  south  latitude. 
After  the  same  process  the  parallel  of  60°  north  latitude  is 
drawn,  as  may  be  easily  conceived  by  inspecting  the  figure. 
And  in  this  way  proceed  with  all  the  other  parallels  in  both 
hemispheres  ;  as  is  evident  from  fig.  7. 

This  is  the  construction.  The  niinutia;  oifUliny  up  the  map, 
requires  the  attention  of  the  delineator,  in  strictly  observing 
the  situations  of  objects  or  lines,  as  they  respectively  bear  on 
the  practice  of  map-making. 

Prob.  II.  To  project  a  map  of  the  world  on  the  plane  of  a  meri- 
dian, according  and  by  the  steteographic  projection  of  the  sphere. 
Fig.  3.  1.  'Jo  draw  the  circles  of  latitvde. — Describe,  from  any 
centre  C,  the  circle  E  N  Q  S,  which  will  represent  one-half  of 
the  earth's  surface.  Draw  the  diameters  EQand  N  S,  inter- 
secting each  other  at  right  angles.  E  Q  is  the  equator,  and 
N  S  the  axis  meridian.     Divide  the  circumference   into   360 
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equal  parts;  niiinlicred  10,  00,  .W,  &r.  a.s  on  the  fijxurr.  From 
K  to  1  1(1  draw  the  liiu^  K  110;  bisect  the  poiiioii  a  I  10  in  e,  and 
from  r  draw  the  per|ienili<nlar  e  j,  whicli  produce  till  it  meet 
NS  produced  in  x.  The  point  .v  is  the  ceulre  Irom  Hliieli  to 
dcscrihe  the  parallel  :  ii  1  10  ;  or,  the  TjOlh  def;ri'c  of  smi/fi  lati- 
tude. The  s;ime  radius  will  serve  for  the  ;')Olli  parallel  i>l'  uarl/t 
latitude;  and  after  the  same  manner  all  the  other  parallels  in 
both  hemispheres  are  drawn,  as  they  are  fully  shewn  in  lijr.  8. 

•2.  'Jo  tlrair  llie  circles  of  lonyittiilc. — The  une<|ual  divisions 
of  the  e(|uator,  as  indicated  by  the  numbers  10,  '20,  30,  &<■■  on 
the  radius  V,(i.  and  which  are  obvious  from  No.  1,  lip.  11.  The 
points  20,  40,  (iO,  80,  are  centres  on  wliicli  the  circles  of  longi- 
tude Si/  N  are  to  be  drawn  ;  for  the  remaining  circles,  produce 
the  diameter  \',i},  and  from  N,  throu;;li  every  tenth  degree  in 
the  quadrant  N  (},  draw  lines  cutting  that  diameter  produced, 
and  the  points  of  intersection  will  give  the  centres  for  the  rc- 
ni;iining  circles  of  loMgitu<le  :  observe,  however,  that  each  cen- 
tre is  twenty  degrees  distant  from  the  preceding  one.  For  the 
circles  of  longitude  in  the  other  semi-hemisphere,  the  centres 
may  be  formed  by  setting  oil' the  proper  distances  on  the  dia- 
meter F  t^,  produced  the  contrary  way. 

Prob.  111.  To  draw  <i  )uaj>  of  the  eiirl/i  on  //ic  plane  of  a  meridian, 
according  to  Or-  Janiicso7i's  gloliular  projection  of  the  sphere. 
Fig.  4. —  1-  To  draw  the  circles  of  latitude. — Describe  the  circles 
ENQS  ;  draw  the  diameters  E(J  and  N  S  at  right  angles;  the 
former  represents  the  equator,  and  the  latter  the  axis  meridian. 
Divide  the  (piadraut  Q  .S  into  nine  equal  parts,  10,20,  30.  &c. 
From  each  of  these  divisions  draw  lines,  as  E/20,  E(/30, 
Erf  60,  &e.  Divide  into  two  equal  parts  the  portions/20,  (/30, 
r/60,  &c.  and  from  c.  the  point  of  division,  let  fall  the  perpen- 
diculars c  F,  c  G,  and  c  D,  produced  till  they  cut  the  polar  dia- 
meter extended  indefinitely.  The  points  F,  D,  G,  are  centres, 
from  which  the  circles  of  latitude  z/20,  zG30,  zd60,  are  to  be 
described,  and  which  will  be  the  true  representation  of  the 
parallels  20,  30,  and  GO  degrees  of  south  latitude.  In  the  same 
manner,  draw  the  parallels  tor  every  tenth  or  fd'th  degree  in  that 
semi-hemisphere.  To  obtain  those  in  the  northern  hemisphere, 
set  oil' on  the  line  S  N  produced,  in  the  opposite  direction,  the 
distances  which  served  as  centres  of  the  southern  parallels: 
and  the  northern  ones  may  be  described  for  every  tenth  degree 
of  latitude. 

2.  To  draw  the  circles  of  longitude.  Fig.  4. — Divide  the  quad- 
rant E  N  into  equal  parts,  10,  20,  30,  &c.  Divide  also  the 
quadrant  SQ  into  two  equal  parts  at  s,  of  45°  each,  and  let  fall 
the  perpendicular  *  s  from  the  point  s.  Set  oil',  on  the  line  N  S 
produced,  S  R  equal  to  *s  (see  fig.  10),  then,  lines  drawn  from 
R  to  10,  20,  ,30,  &e.  in  the  quadrant  WS,  will  divide  the  radius 
in  the  points  10,  20,  30,  &c.  through  which  the  circles  of  longi- 
tude are  drawn  (in  fig.  4,)  in  the  following  manner: — 

To  find  the  centre  of  the  circle  S  30  N,  join  the  points  S  30, 
and  N  30;  divide  the  two  lines  into  two  equal  parts  in  o,  and 
let  fall  the  perpendiculars  o  30 ;  and  the  point  r,  where  they 
meet,  is  the  centre  of  a  circle  of  30  degrees  of  longitude.  The 
other  centres  may  be  found  exactly  in  the  same  manner.  Or 
the  centres  may  be  found,  mechanically,  from  the  following 
Trigonometkical  Table  of  Radii  : — 


Let  the  radius  of 
the  circle  be  divided 
into  100  equal  parts 
by  a  scale;  then  the 
meridian  or  circle  of 
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of  those  parts  set  off 
from  C  towards  Q, 
added  to  the  distance 
between  C  and  the 
several  points  10,  20, 
30,  &c.  iu  the  radius 
EC. 


Thus  the  radius  of  the  circle  of  10°  of  longitude  is  equal  to 
the  distance  between  10  in  the  line  E  C,  and  10  in  the  line  QC; 
the  radius  of  that  of  50°  =  the  distance  between  50  and  50; 
that  of  80°  between  80  in  the  line  EC  and  a  given  point  in  Eq] 
produced  ;  which,  taken  from  C,  will  be  =  342  parts,  of  which 
radius  is  =:  100. 

Proh.  W.  To  project  a  map  of  the  earth  stcrcographicalli/,  accord- 
ing to  the  horizontal  projection  of  the  sphere,  and  answering  to  the 
latitude  of  London,  (see  Dr.  Mead's  treatise  on  Maps.)  See  fig.  .5. 
To  draw  the  meridians.— WHh  any  radius,  S  C  or  S  D,  describe 
the  circle  CPD,  which  divide   as  usual  into  360°,  and  draw 


('  I),  P.S,  at  right  angles  to  each  other  ;  then  will  P  .S  be  the 
first  meriilian,  or  the  north  and  south  azimuth.  Azimuth,  or 
vrrlical  circles,  are  great  circles  of  the  sphere,  intersecting 
each  other  in  the  zenith  and  nadir,  and  culling'the  horizon  at 
right  angles.  On  the  qundrant  1)  !•  set  olf  D  F  :=.  51i"  =:  the 
laliludc  of  London,  ami  dr;iw  parallel  to  (;  D,  W  E,  the  east 
and  west  azimuth  of  the  place.  Uisect  \V  IC  in  the  point  Z, 
which  will  be  London,  or  the  place  (f  projection.  The  letters  E. 
S,  W,  N,  represent  the  four  cardinal  points,  bearing  due  east 
and  west,  north  and  south,  fiom  London  (Z),  as  the  centre  of 
the  projection.  And  P,  the  pole  of  the  meridional  projection, 
is  also  the  pole  of  ihe  horizontal  projection.  Describe  now  the 
meridians  of  the  meridional  projection  CPD,  observing  to 
allow  them  to  pass  through  the  pole  P.  beyond  the  primitive 
circle,  and  to  touch  the  horizontal  projection  in  the  segment 
WNE. 

To  describe  the  parallels  of  latitude. — Lay  a  ruler  upon  W,  and 
move  it  to  every  degree,  or  every  tenth  degree  of  the  meridian 
P  D  continued,  marking  where  it  cuts  the  meridian  N  .S,  for 
through  these  points  the  parallels  on  this  side  of  the  pole  must 
all  pass.  Hut,  as  they  have  not  a  common  centre,  the  points 
through  which  they  pass  on  the  other  side  of  the  pole  are  found 
by  moving  the  rider  along  every  tenth  degree  of  the  meridian 
PC  continued;  for  wherever  the  ruler  intersects  the  meridian, 
N  .S  will  be  the  opposite  points  through  which  the  parallels  are 
to  pass.  Having  now  obtained  the  diameters  of  tiie  parallels, 
we  have  only  to  bisect  each  of  them,  and  with  one  half,  as  a 
radius,  describe  the  correspondent  parallel.  In  fine,  the  pro- 
jection may  now  be  completed,  as  shewn  in  fig.  No.  2. 

I^rob.  V.  By  the  globular  projection  of  the  sphere,  to  construct  a 
map  with  azimuth  lines,  to  shew  the  bearing  and  distance  of  all 
places  within  the  7nap,  from  London,  or  ang  other  gieen  place  in 
ihe  centre.  (See  fig.  6.) — It  will  be  perceived  that,  in  this  pro- 
jection, the  longitude  and  latitude  of  places  are  neglected, 
because  the  map  is  restricted  to  the  bearing  and  distance  only 
of  places  from  a  station  in  the  centre.  Describe  a  circle  of  any 
radius,  cross  it  with  two  diameters  ;  NS  represents  the  meri- 
dian of  the  place  assumed  as  the  centre,  or  the  north  and  south 
line;  and  WE,  the  east  and  west  line,  may  be  considered  the 
parallel  of  latitude  passing  over  the  place.  The  intersection  of 
the  diameters,  as  at  Z,  indicates  the  place  in  the  centre. 
Divide  each  quadrant  into  90°,  of  the  exterior  circle;  and  the 
inner  circle  into  32  equal  parts,  to  indicate  the  points  of  the 
mariner's  compass. 

The  lines  radiating  from  Z  are  the  bearing  lines.  The  three 
concentric  circles,  described  from  the  common  centre  Z,  may 
be  assumed  as  one  degree  each  ;  and  the  scale  will  then  con- 
tain 180  geographical,  or  208J  English,  miles.  Suppose  we 
place  London  in  the  centre;  then,  by  the  help  of  the  Table  of 
Latitude  and  Longitude,  page  593,  we  may  transfer,  into  this 
projection,  all  places  within  180  miles  of  London. 

The  numbers  1,  2,  3  degrees,  on  the  scale  from  the  centre,  are 
arbitrary,  and  may  be  reckoned  10,  20,  30  degrees  ;  in  winch 
case  our  projection  will  embrace  1800  geographical,  or  2085 
English,  miles.  Or,  if  the  radius,  or  scale,  be  divided  into 
4,  5,  6,  or  any  given  number  of  equal  parts,  each  of  those  parts 
may  represent  4,  5,  6,  or  40,  50,  60,  degrees.  The  scale  in  this 
projection  must  be  considered  a  moveable  slip  of  Bristol  board, 
graduated  according  to  the  radius  of  the  proj('ction,  and  riveted 
on  the  map  by  means  of  a  neat  button.  Its  use  is  obvious; 
for,  by  moving  it  rouud,  we  determine  the  bearing  and  distance, 
at  once,  of  all  places  from  London,  or  any  other  place  (Z),  in 
the  centre. 

Fig.  7,  represents  the  globular  projection  of  the  sphere ;  in 
which  the  rectangular  figure  A  B  C  D  represents  the  skeleton 
of  the  map  of  Asia.  The  parallelogram  EFGII,  the  skeleton 
of  the  map  of  Africa.  The  rectangular  figure  I  K  L  M,  the 
skeleton  of  the  map  of  North  America.  The  parallelogram 
N  O  P  Q,  the  skeleton  of  the  map  of  South  America.  Pro- 
jected on  a  large  scale,  these  skeletons  all'ord  ample  exercises 
for  the  display  of  genius  and  taste  iu  the  subsequeut_/i'//tn^  up, 
shading,  lettering,  and  colouring. 

Prob.  VI.  To  construct  a  map  of  the  world,  on  the  plane  of  a 
meridian,  according  to  the  orthographic  projection  of  the  sphere. 
(Fig.  10.)  To  describe  the  tneridians,  which  are  ellipses. — If  they 
be  described  through  every  tenth  degreo  on  the  equator,  tho 
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distance  of  each  successive  meridian,  from  the  centre  of  the 
map,  is  found  by  means  of  the  parallels  drawn  through  the 
corresponding  divisions  of  the  circumference.  If  these  ellip- 
tical meridians  are  drawn  with  a  pair  of  elliptical  compasses, 
through  ever}-  fifteenth  degree  of  the  equator  from  the  centre 
of  the  map,  they  will  appear  as  in  fig.  i). 

To  draw  the  parallels  of  Inlitude,  which  are  straii/ht  lines. — If 
at  10°  from  each  other,  lines  be  drawn  parallel  to  the  equator, 
they  will  indicate  the  parallels  of  latitude.  But,  if  they  be 
drawn  through  every  fifteenth  degree  of  latitude,  they  will 
appear  as  in  fig.  9. 

Note. — This  projection  is  chiefly  useful  for  astronomical  pur- 
poses, to  represent  a  sign  of  the  Zodiac.  It  is  obvious,  that 
twelve  such  projections  would  furnish  the  means  of  depicting 
the  twelve  signs. 

Prob.  VII.  2V  project,  on  the  p'r.ne  of  the  er/vator,  u  map  of  the 
world,  aceordiny  to  the  r/lobiilar  projection  of  the  sphere.  (Fig. 
10.) — In  fig.  10,  the  point  R  is  distant  from  N  equal  to  the  line 
ss,  or  the  sine  of  45°  in  fig.  4.  This  point  R  is  the  place  of  the 
eye  whence  the  spectator,  supposing  the  sphere  pellucid,  views 
the  entire  hemisphere  W  S  E.  The  lines  which  pass  from  10, 
20,  30,  &c.  in  WS  to  the  eye  at  R,  cross  the  line  W  P  ob- 
liquely in  the  points  10,  20,  30,  &c.  Thus,  the  equal  division, 
or  nearly  so,  of  the  radius  is  obtained ;  and  this  is  the  principle 
of  the  globular  projection  of  the  sphere. 

1.  To  draw  the  meridians  ;  which,  in  this  map,  are  straiyht  lines, 
radiatinr/ from  P,  the  pole. — Divide  the  circumference  into  3(j 
or  300  equal  parts,  and  to  each  of  these  equal  divisions  draw 
straight  lines,  as  seen  in  No.  2 ;  and  the  meridians  for  one 
hemisphere,  projected  on  the  plane  of  the  equator,  are  now 
laid  down. 

2.  To  draw  the  parallels  of  latitude ;  which,  in  this  map,  are 
concentric  circles,  described,  ivith  their  respective  radii,  from  P  the 
common  centre. — From  the  observation  with  which  we  have  pre- 
faced this  construction,  we  know  that  W  P,  the  radius  (No.  1), 
is  divided  into  nine  equal  parts.  Then,  with  the  respective 
radii,  P>10,  P  20,  P  30,  &c.  of  No.  1,  describe  the  concentric 
circles,  as  shewn  in  No-  2,  and  one  hemisphere  is  completed,  so 
far  as  respects  the  projection  of  the  meridians  and  parallels. 

Countries,  sea-coasts,  towns  or  places,  mountains,  rivers,  &c. 
are  now  to  be  laid  down  from  tables  of  Latitude  and  Longitude. 

Prob.  VIII.  To  construct  a  map  of  the  ivorld,  on  the  plane  of  the 
equator,  according  to  the  slereographic  projection  of  the  sphere. 
(See  fig.  11.) — As,  in  this  projection,  the  eye  of  the  observer 
is  placed  on  the  surface  of  the  sphere,  and  in  either  pole,  as  at 
N  (No.  1),  the  straight  lines  drawn  from  the  equal  divisions  of 
the  quadrant  WS  to  the  point  N,  cut  the  radius  WP  into  un- 
equal divisions,  we  derive,  at  once,  the  principle  of  the  stereo- 
graphic  projection  of  the  sphere,  in  which  equal  spaces  on  the 
surface  of  the  earth  are  represented  by  unequal  spaces  on  the 
projection;  the  space  W  10  being  double  of  P  80 ;  and,  con- 
sequently, if  P  80  be  1,  W  10  will  be  2;  and  any  quadrilateral 
continued  between  W  10  and  10°  of  latitude,  on  a  projection  on 
the  plane  of  the  meridian,  will  be  four  times  the  size  of  a  quad- 
rilateral comprehended  by  P  80  and  10°  of  latitude,  because 
the  square  of  2  is  4,  and  the  square  of  I  is  I . 

I.  7o  project  the  meridians ;  which,  in  this,  as  in  the  last  Problem, 
are  straight  lines. — The  directions  given  in  that  Problem  apply 
perfectly  to  this ;  and  the  process  is  ihe  same  in  both. 

II.  To  draw  the  parallels  of  latitude, which,  as  in  the  former  pro- 
jection, are  concentric  circles. — Take  P  as  the  common  centre, 

and  with  the  radii  P  10,  P  20,  P  .30,  &c.  of  No.  1,  respectively, 
describe  the  concentric  circles,  which  shall  represent  the  paral- 
lels, as  shewn  in  No.  2. 

The  note  subjoined  to  the  last  Problem,  is  to  be  observed  in 
the  execution  of  this  projection. 

Prob.  IX.  To  project  a  map,  oh  the  plane  of  the  equator,  accord- 
ing to  the  orthographic  ;))-o/cc<ion  of  the  sphere.  (See  fig.  12.)— As 
the  eye  of  the  observer  is  supposed,  in  this  projection,  to  he 
situated  at  an  infinite  distance  from  the  surface  of  the  sphere, 
all  the  lines  which  are  drawn  on  it  are  straight  lines.  On  this 
principle,  the  meridians  would  appear,  to  an  eye  so  situated, 
as  in  No.  1,  fig.  12;  and  the  parallels  would  also  be  straight 
lines,  as  represented  in  fig.  9.  I5ut,  on  the  plane  of  a  meridian, 
a  map  constructed  according  to  this  projection  has  its  meridians 
drawn  elliptical,  while  its  parallels  arc  straight  lines.  (See  fig.  y) 


Whereas,  on  the  plane  of  the  equator,  the  same  laws  are  ob- 
served as  in  the  two  last  projections,  and  the  meridians  are 
radiating  straight  lines  ;  while  the  parallels  are  concentric  cir- 
cles, described  from  the  common  pole. 

1.  To  draw  the  meridians. — Proceed  as  in  the  two  last  prob- 
lems for  their  meridians. 

2.  To  draw  the  parallels  of  latitude. — Through  the  points  80, 
70,  60,  50,  40,  30,  20,  and  10,  of  the  semicircle  N  W  S,  (fig.  12, 
No.  1,)  draw  straight  lines  parallel  to  NPS;  and  the  divi- 
sions 80,  70,  Sec.  on  P  W,  are  the  divisions  which  indicate  the 
law  of  the  projection,  and  the  radii  for  the  concentric  parallels, 
which  are  respectively  drawn  on  No.  2. 

Scholium.  On  reviewing  these  projections,  the  globular  (fig. 
10)  has  decidedly  the  advantage  of  presenting  equal  spaces  of 
latitude  throughout  its  successive  geographic  quadrilaterals; 
the  stereographic  (fig.  11,)  presents  unequal  spaces,  diminishing 
towards  the  pole,  but  allowing  us  more  space  than  the  globular 
for  those  countries  situated  near  the  equator  ;  and,  in  this  re- 
spect, answering  better  than  the  other  the  conditions  of  the 
projection.  The  orthographic  is  the  reverse  of  this  last,  as  it 
allows  to  the  polar  regions  more  space  than  either  of  the  other 
two  ;  but  then  the  countries  contiguous  to  the  equator  are 
abandoned  to  a  greater  error  in  respect  of  latitude  than  even 
the  polar  regions  in  the  stereographic  projection.  For  geogra- 
phical purposes,  the  globular  is  preferable;  for  astronomical 
uses,  the  stereographic  merits  attention,  wlr  n  the  signs  of  the 
Zodiac,  or  stars  within  the  tropics,  are  to  be  laid  down,  as 
seen  from  either  pole  ;  and  the  orthographic  suits  best  the  de- 
lineation of  the  arctic  or  antarctic  constellations. 

Prob.  X.  To  project  a  map  of  Asia,  according  to  the  globular 
projection.  (See  fig.  13.) — Having  drawn  any  indefinite  line 
A  X,  and  assumed  a  distance  A  k  for  10°  of  latitude,  set  off  this 
distance  nine  times  from  A  toward  X.  The  point  9,  or  90,  will 
be  the  pole.  With  the  distance  Ah  set  off  A  U  ^  A  D,  be- 
cause the  degrees  of  longitude  on  the  equator  correspond  with 
those  of  latitude  on  a  meridian  of  the  sphere.  At  the  point  a, 
or  70°  of  latitude,  set  of)  a  b,  and  a  d,  each  e(|ual  to  20.52  ;  the 
number  of  geographical  miles  corresponding  to  70".  Through 
the  points  Bb,  I>  d,  draw  the  ohlique  lines  B  6,  D  d,  which, 
constructed  by  the  laws  of  decreasing  longitude,  terminate  in 
the  point  X.  This  point  (X)  is,  therefore,  the  common  centre 
for  all  the  parallels  of  latitude  ;  and  it  is  30  degrees  beyond  the 
pole  P,  or  at  the  same  distance  north  of  the  parallel  of  60  de- 
grees, that  the  equator  is  south  of  it.  On  the  equator,  B  A  Q, 
set  off  the  portion  A  B,  or  AD,  as  often  as  may  be  necessary 
to  answer  the  conditions  of  the  projection  ;  and  from  each  of 
these  points,  .50,  60,  70,  &c.  draw  lines  to  the  point  X,  and  they 
will  indicate  the  meridians,  which  are  all  straight  lines.  Set, 
now,  one  foot  of  the  compasses  in  the  point  X,  and  with  the 
other  describe  the  successive  concentiics,  10,20,  30,  Sec.  for  the 
parallels  of  latitude.  Through  the  point  A  draw  M  L,  at  right 
angles  to  A  X  ;  raise  the  two  perpendiculars  M  O,  L  W,  and 
draw  O  W,  completing  the  parallelogram  O  M  L  W.  The  de- 
grees of  longitude,  as  on  the  equator  E  AQ,  or  of  latitude,  as 
on  the  meridian  140°,  may  now  be  inserted;  or  upon  the 
parallel  lines  O  M,  W  L,  and  O  W,  M  L. 

The  outline  of  the  Asiatic  continent,  as  in  the  figure  on  the 
Plate,  will  materially  assist  the  student ;  but  his  great  reliance 
must  be  in  a  Table  of  Latitude  and  Longitude.  The  eye  is 
never  to  be  depended  on  where  the  process  of  operation  pro- 
ceeds on  such  data  as  an  accurate  Table  affords. 

Prob.  XI.  To  project  a  map  of  a  particular  portion  of  the 
earth's  surface,  as  of  Italy,  containing  G°  of  latitude,  {yiz,  from 
the  2i)th  to  the  Abth  degree.)  and  9°  of  longitude,  (y'lz.from  the 
7th  io  the  I6th  of  east  lo7igitiide.)—(F\^.  14.) — Draw  the  line 
E  F,  and  in  the  middle  of  this  line  raise  the  perpendicular  D  C, 
which  divide  into  six  equal  parts,  or  degrees  of  latitude,  and 
through  C  draw  the  line  I  K  parallel  to  E  F.  The  projection 
is  to  be  regulated,  as  to  size,  by  the  size  of  the  paper.  Divide 
a  degree  into  10  equal  parts,  or,  if  large  enough,  into  CO;  and 
find  the  number  of  miles  which  a  degree  of  longitude  contains 
in  the  latitude  of  39°,  viz. — 46G2,  and,  from  any  scale  of  equal 
parts,  set  off  one  half  of  the  same,  I'l'z. — 23'3I,  on  each  side  of 
1).  Find  the  number  of  miles  contained  in  a  degree  of  longi- 
tude, in  the  latitude  of  45°,  uiV.— 42'43 ;  and  from  the  same 
scale  of  equal  parts,  from  which  the  former  measure  was  taken, 
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set  olT'21-2ia  on  each  si<lo  ofC.  Draw  str;u^;lit  lines  fioni  I  lo 
E,  and  I'loni  K  lo  V  :  divide  llirni  into  tin:  siuiic  Mnnil)(  r  of 
pails  as  the  line  C  I)  cnnlains,  and  tlit(>u;;li  Ilie  (xiinls  draw 
parallel  lines.  Thus,  1  K  1"  K  is  a  |)i()jieli(in  fiii  one  degree  of 
longitude,  ineludin;;  six  degrees  nf  lalilude. 

Since  the  degrees  must  ho  so  drawn,  that  the  two  diagonal 
lines  in  eaeh  innst  he  ecjiial  lo  eaeli  other,  lliej  are  to  lie  pro- 
jeeted  in  the  following  manner: — I.  Take  the  distance  fiom  E 
to  K,  or  from  V  lo  1,  and,  selling  one  loot  of  the  compasses 
(irst  in  K,  and  then  i.i  1",  deserilie  the  arcs  L  and  M.  Then  set 
one  foot.  Ill  St  in  I,  and  afterwards  in  K;  and,  uilh  the  same 
extent,  draw  the  ares  N  and  O.  '2.  Take  the  distance  hetwcen 
E  and  F,  and  set  it  olV  on  the  ares  descrilied  from  E  to  N,  and 
from  F  to  O  ;  then  take  the  distaiiee  lietween  I  aiid  K,  and  set  it 
oil  from  I  to  L,  and  trom  K  to  M.  3.  Draw  the  lines  letween 
L  and  N,  and  M  and  O;  divide  them  inlo  degrees,  and  draw 
parallels  fiom  those  points  to  the  corresponding  ones  in  the 
meridians  I  J]  ami  K  F.  Tlit  same  methcd  must  he  pursued  in 
drawing  all  the  olher  meridians  and  parallels  wliicb  the  con- 
ditions of  the  map  rerpiirc. 

Should  the  map  he  very  large,  so  mneli  so  that  the  com- 
passes v\ill  not  cxlcnd  to  the  liirihest  degree,  or  from  F  to  I, 
then  draw  one  or  more  dragonals  at  onee,  and  afterwaids  pro- 
ceed with  the  rest.  Thus,  when  the  parallelogram  PGEN  and 
and  II  (^  O  F  are  described,  L  I  G  P  and  K  .M  i)  11  may  he  done. 
Number  llic  degrees  of  latitude  up  both  sides  of  the  map,  and 
the  degrees  of  longitude  on  ihe  lop  and  hottoiu.  Then  make 
the  proper  divisions  and  subdivisions  of  the  country  ;  and, 
from  a  Table  of  Latitudes  and  Longiliulcs,  it  will  be  easy  to 
set  down  in  the  map  the  principal  places  which  should  be 
found  ill  it;  for  any  town  must  be  placed  in  Ihe  intersection  of 
the  lines  wliich  would  indicate  its  latitude  and  longitude. 

Thus  Florence  must  he  placed  at  A,  where  the  circles  of  4.3" 
40'  30"  N.  hit.  and  of  11°  3'  3(1"  E.  long,  cut  each  other.  And 
fiaples  must  be  placed  at  B,  on  the  sea-.sliore,  at  40°  45"  15'"  N. 
lal.  and  14°  17"  30'"  E.  long.  In  like  maimer,  the  mouth  of  a 
river,  as  Ihe  Tiber,  for  instance,  must  be  set  down  ;  but,  lo 
describe  its  whole  course,  every  turning  must  be  laid  do«n 
according  lo  its  latitude  and  longitude,  and  the  towns  and 
bridges  also  by  which  it  passes. 

Obs,  In  the  projection  we  have  now  described,  the  diagonals 
being  all  equal,  the  number  of  meridians  creates  no  defect  in 
the  representation,  because  equal  spaces  on  the  globe  are 
represented  by  equal  spaces  on  the  map;  consequently,  places 
lying  in  the  most  remote  degrees  of  longitude  are  as  truly  repre- 
sented as  those  towards  the  middle  of  projection,  and  their  dis- 
tances will  agree  with  a  common  measure;  so  that  a  pair  of 
compasses,  extended  between  any  two  places,  and  applied  to 
the  scale,  will  give  the  distance  without  further  trouble.  When 
the  extent  of  country  is  not  great,  of  which  a  map  is  to  be  made, 
as  of  a  province  or  country,  for  example,  the  meridians,  as  to 
senes,  are  parallel  lo  each  other,  and  may  be  represented  bv 
straight  lines.  The  whole,  indeed,  will  difl'er  so  very  little 
from  a  plane,  that  it  «ill  be  suflTieient  to  measure  the  distances 
of  places  in  miles,  and  to  lay  them  down  in  a  plane  right-lined 
map,  of  v\hieh  the  successive  spaces,  formed  by  the  meridians 
and  parallels,  would  be  right-angled  parallelograms,  or,  more 
properly,  squares. 

Prnb-  XII.  'I'u  project  a  map  of  Europe. — Having  drawn  a  line 
for  the  central  meridian  of  Ihe  map,  nnndiered  in  the  Plate 
20,  20,  assume  any  convenient  distance  for  5°,  and  set  it  ofl'on 
this  meridian  seven  times  from  35^^  to  70";  or,  to  obtain  at  onee 
the  common  centre  for  all  the  parallels  of  latitude,  set  it  <i(T  II 
times  from  35,  because  90 —  35  :=  55,  and  55-t-  5  =z  U  eipial  the 
number  of  spaces  of  5°  between  35  and  90.  The  eleventh,  or 
extreme  division,  is  the  pole  ;  and  GJ  degrees  more,  beyond  it, 
will  be  the  common  centre  from  which  tlie  successive  and  eou- 
centrie  parallels  of  latitude  are  to  he  drawn. 

To  draw  the  meridians,  take  from  a  Table  of  decreasing 
Latitude,  the  number  of  miles  in  35°  latitude,  and  set  this  od'as 
often  as  is  necessary  on  eaeh  side  of  the  central  meridian  (20"), 
on  the  parallel,  or  eirele,  of  latitude  3.'>°.  From  these  piVints 
of  division  draw  right  lines  lo  Ihe  common  centre,  and  they 
«ill  represent  the  meridians.  15ut,  because  the  meridians  in 
this  map  are  portions  of  circles,  they  are  curved  after  the 
following  manner: — Take  the  number  of  miles  in  40°,  and  set 
64. 


this  oir  on  Ihe  parallel  of  40" ;  take  from  the  Table  the  number 
of  miles  i  i  4.V,  ami  set  this  olV  on  the  parallel  of  45" ;  take  for 
.')0",  (J0»,  (i5",  70",  ill  like  manner;  and,  having  set  oil  these  mea- 
sures on  the  concentric  parallels  as  often  as  necessary,  the 
points,  when  joined  lo  indicate  the  meridians,  will  form  an 
many  segments  of  circles  as  there  are  meridians  :  and  hencu 
the  construction  is  obvious. 

For  Ihe  purpose  of  drawing  maps  geometrically  correct,  it  is 
necessary  that  schools,  or  preceptors,  or  students  for  them- 
selves, provide  a  boic-rule  and  also  btam-cuiiipttssis.  The  former 
is  purchased  at  any  niathe.Katical  instrument  maker's  for  half- 
a-guinca;  and  the  hitter  seldom  exceeds  twenty  li\e  or  thirty 
shillings.  In  drawing  hirge  maps,  it  will  hi;  found  most  conve- 
nient to  fasten  down  the  edges  of  the  paper  on  an  even  board, 
which  is  <()\(red  with  a  smooth  oil  cloth. 

I'roli.  \III.  To  constriul  ii  map,  u/iicli  shall  contain  the  ilci/rees 
of  loiiyiliide  011(1  latitude  of  (I'rcat  Urituin. — This  island  lies  be- 
tween .">()»  and  00"  N.  latitude,  and'  helweeu  2»  E.  and  0"  \V. 
longitude.  Having,  therefore,  chosen  any  unit  of  measure  for 
a  degree  of  latitude,  the  degrees  of  longitude  must  be  propor- 
tioned to  it.  The  length  of  a  degree  of  longitude  in  latitude  5" 
is  to  one  of  latitude  as  3«-57  is  to  00;  that  is  lo  say,  a  degree 
of  longitude  is  something  more  than  half  the  length  of  a  degree 
of  latitude.  The  exact  proportion  may,  however,  be  had  by  a 
diagonal  line,  which  is  divided  thus: — Draw  an  indefinite  line, 
of  perhaps  three  inches;  at  each  extremity  raise  two  perpen- 
diculars, which  make  e(|ual  lo  the  assumed  degree  of  latitude  ; 
complete  the  parallelogram  by  drawing  its  fourth  side  parallel 
to  tlie  first  or  base  line  :  reduce  the  figure  to  two  right-angled 
triangles  by  a  diagonal.  Divide  this  diagonal  into  CO  erpial 
parts,  and  through  the  points  of  division  draw  lines  parallel  lo 
the  sides  of  Ihe  parallelogram,  which  are  of  c(|ual  length  witli 
the  degree  of  latitude.  The  length  of  a  degree  of  longitude  in 
latitude  CO",  is  30  00.  Of  course,  on  the  diagonal  scale,  we  take 
oir  this  quantity  where  the  number  30  is  found.  Then,  on  each 
side  of  Ihe  perpendicular,  on  which  v\e  set  off  the  degrees  ot 
latitude,  this  measure  30  is  set  off  three  limes  to  the  east,  and 
seven  times  to  the  west,  to  answer  the  conditions  of  the  map. 
For  the  corresponding  measures  at  50"  of  latitude,  take  off  at 
38'57  on  the  diagonal  scale,  the  proper  quantity,  and  set  it  off 
thrice  to  the  east,  and  seven  times  lo  the  west,  of  the  perpen- 
dicular, or  first  meridian.  Through  the  corresponding  points,  at 
50"  and  CO"  of  latitude,  draw  now  Ihe  meridians  ;  and,  thiough 
the  equal  divisions  on  the  first  meridian,  draw  the  parallels  of 
latitude.  Then,  from  3"  east  and  from  7"  west  longitude,  raise 
perpendiculars,  which  will  complete  the  parallelogram  that 
must  contain  llie  map.  Having  next  divided  into  miinices  and 
seconds  the  degrees  of  longitude  and  latitude,  towns,  cities,  or 
rivers,  or  mountains,  may  be  accurately  laid  down;  since,  by 
interseelional  lines  through  the  correspondent  points  of  lati- 
tude and  longitude,  whatever  is  to  be  represented  on  Ihe  map 
may  be  readily  depictetl.  A  mariner's  compass,  on  any  such 
map,  will  shew  the  bearing  of  one  place  from  another. 

I'rob.  XIV.  To  construct  Mereator's  Chart  of  the  World. — 
Draw  any  indefinite  line  for  an  equator,  marked  o  Eqi'ator  o 
in  the  Plate,  .\ssume  any  point  on  this  line  for  the  position  of 
the /i)i<  meridian  ;  that  is  lo  say,  the  Meridian  of  Greenwich. 
Take  any  assumed  distance  in  the  compasses  for  10"  of  longi- 
tude, or  Ihe  unit  of  measure  ;  set  Ibis  off  on  Ihe  equator  from 
zero  (0),  or  the  meridian  of  Greenwich,  eighteen  times  on  both 
sides  of  coo.  Then  will  300°  of  longitude  be  set  off;  because 
IS -I-  18  =  30,  whi('h,  multiplied  by  10",  gives  300".  Through 
those  ,30  equal  divisions  on  the  etpiator  draw  straight  and 
parallel  lines  at  right  angles  to  the  equator:  these  straight  and 
paralh-l  linis  will  he  the  meridians  0,  1'',  20,  30,  &c.  and  which, 
on  the  projection,  are  continued  across  the  chart  at  every  20tli 
degree  of  longitude,  east  and  west  of  zero,  or  Greenw  ieh. 

MAUANTA,  Indian  Arrow  llout,  a  genus  of  the  monandria 
monogynia  class  and  order.  Natural  order  scitaminea;.  There 
are  five  species,  of  which  the  Indian  arrow  root  has  a  thick, 
fleshy,  creeping  root,  full  of  knots,  from  which  ai  isc  many  smooth 
leaves,  six  or  seven  inches  long,  and  three  broad  loward.s 
their  base;  Ihe  stalks  about  two  feet  high,  the  ends  of  which 
are  terminated  by  a  loose  bunch  of  small  while  fiowers.  stand- 
ing upon  peduncles  two  inches  long  :  the  Howers  are  cut  into  si.K 
narrow  segments,  indented  on  their  edges;  these  sit  upon  the 
7T 
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embryo,  which  afterwards  turns  to  a  roundish  three-cornered 
capsule,  enclosinf!;  one  hard  rough  seed.  It  is  called  Indian 
arrow- root,  because  it  was  thought  to  extract  the  poison  from 
wounds  indicted  by  the  poisoned  arrows  of  the  Indians.  The 
loot  washed,  pounded  fine,  and  bleached,  makes  a  powder  and 
starch  ;  it  is  reconmiended  as  a  proper  food  for  infants,  and  is 
gelrniuous  like  salcp.  It  is  a  native  of  South  America,  and  is 
cultivated  in  the  West  Indies. 

MARBLE,  is  a  kind  of  stone,  found  in  great  masses,  and  dug 
out  of  pits  or  quarries.  It  is  of  so  hard,  compact,  and  fine 
a  texture,  as  readily  to  take  a  beautiful  polish.  There  are  in- 
finite numbers  of  different  kinds  of  marble.  Some  are  of  one 
simple  colour,  as  white  or  black  ;  others  variegated  with  stains, 
clouds,  waves,  and  veins;  but  all  opaque,  excepting  the  white, 
which,  cut  into  thin  pieces,  becomes  transparent.  Marble  is 
found  in  considerable  quantities  in  most  of  the  mountainous 
parts  of  Europe.  Derbyshire  is  that  county  of  England  most 
abounding  in  this  article.  Italy  is  that  part  of  Europe  which 
produces  the  most  valuable  marble.  The  black  and  the  milk- 
wliite  marble,  coming  from  Carara,  a  town  in  the  duchy  of 
Massa,  are  particularly  esteemed. 

Marble,  Polishing  of,is  performed  by  first  rubbing  it  well 
with  a  freestone,  or  sand,  till  the  strokes  of  the  axe  are  worn 
olf,  then  with  pumice  stone,  and  afterwards  with  emery. 

Florence  Maiibli;,  a  kind  of  hardened  mail,  is  cut  into  mosaic 
work,  and  framed  like  pictures,  which  sometimes  fetch  a  high 
price.  If  held  at  a  distance  from  the  eye,  an  inexperienced 
observer  might  mistake  a  slab  of  Florence  marble  for  a  drawing 
in  bistre  ;  for  ruins  of  Gothic  buildings,  mouldering  fragments 
of  cathedrals,  and  ruinous  walls,  shattered  bastions,  and 
decayed  towns,  appear  in  the  picture,  which  on  a  closer  exa- 
mination oHers  nothing  but  irregular  spots,  lines,  and  sliades. 

i(ni«fl«(o»t  0/ Marble,  is  made  from  plaster  of  Paris,  quick 
lime,  salt,  ox-blood,  stones  of  different  colours,  and  pieces  of 
glass.  These  are  all  beaten  to  an  impalpable  powder,  and  mixed 
up  to  the  consistency  of  a  paste  by  the  agency  of  beer,  or  some 
milk.  When  thoroughly  dried  in  the  form  which  is  intended  to 
be  given  to  it,  the  mass  or  surface  is  rubbed  with  very  line 
sand-paper,  and  polished  with  leather  and  oil. 

MARBLING,  the  method  of  preparing  and  colouring  the 
marbled  paper.  There  are  several  kinds  of  marbled  paper, 
but  the  principal  difference  of  them  lies  in  the  forn;s  in  which 
the  colours  are  laid  on  the  ground  ;  some  being  disposed  in 
whirls  or  circumvolutions,  some  in  jagged  lengths,  and  others 
only  in  spots  of  a  roundish  or  oval  (igure.  The  general  man- 
ner of  nxinaging  each  kind  is,  nevertheless,  the  same,  being 
the  dipping  the  paper  in  a  solution  of  gum  tragacanth,  or,  as  it 
is  commonly  called,  gum  uragon ;  over  which  the  colours,  pre- 
viously prepared  with  ox-gall  and  spirit  of  wine,  are  first 
spread.  The  peculiar  apparatus  necessary  for  this  purpose, 
is  a  trough  for  containing  the  gum  tragacanth  and  the  colours, 
a  comb  for  disposing  them  in  the  figure  usually  chosen  ;  and  a 
burnishing  stone  for  polishing  the  paper.  The  trough  may  be 
of  any  kind  of  wood,  and  must  be  somewhat  larger  than  the 
sheets  of  paper  for  marbling  which  it  is  to  be  employed  ;  but 
the  sides  of  it  need  only  rise  about  two  inches  above  the  bot- 
tom, for  by  making  it  thus  shallow,  the  less  quantity  of  the 
solution  of  the  gum  will  serve  to  fill  it.  The  comb  may  be  also 
of  wood,  and  five  inches  in  length,  but  should  have  brass  teeth, 
which  may  be  about  two  inches  long,  and  placed  at  about  a 
quarter  of  an  inch  distance  from  eacli  other.  The  burnishing 
stone  may  be  of  jasper  or  agate;  but  as  those  stones  are  very 
dear  when  of  siiflicient  largeness,  marble  or  glass  may  be 
used,  provided  their  surface  be  polished  to  a  greater  degree  of 
smoothness.  These  implements  being  prepared,  the  solution 
of  gum  tragacanth  must  be  made,  by  putting  a  sufiicicnt  pro- 
portion of  the  gum,  which  should  be  while,  and  clear  from  all 
foulness,  into  clean  water,  and  letting  it  remain  there  a  day  or 
two,  frequently  breaking  the  lumps,  and  stirring  it  till  the 
whole  shall  appear  dissolved,  and  equally  mixed  with  the  water. 
The  consistence  of  the  solution  should  be  nearly  that  of  strong 
gum  water  used  in  miniature  painting ;  and  if  it  appear 
thicker,  water  must  be  added  ;  or  if  thinner,  more  of  the  gum. 
When  the  solution  is  thus  brought  to  a  due  stale,  it  must  be 
passed  through  a  linen  clolli,  and  being  then  put  into  the 
trough,  it  will  be  ready  to  receive  the  colours.    The  colours 


employed  for  red  are  carmine,  lake,  rose-pink,  and  vermilion  • 
but  the  two  last  are  too  hard  and  glaring,  unless  they  be  mixed 
with  carmine  or  lake,  to  bring  them  to  a  softer  cast;  and  with 
respect  to  the  carmine  and  lake,  they  are  too  dear  for  common 
purposes.  For  yellow,  Dutch  pink  and  yellow  ochre  may  be 
employed  :  for  blue,  Prussian  blue  and  verdiler  may  be  used.: 
for  green,  verdigris,  a  mixture  of  Dutch  pink  and  Prussian 
blue  or  verditer,  iji  dilfcrent  proportions  :  for  orange,  the 
orange  lake,  or  a  mixture  of  vermilion  or  red  lead  with  Dutch 
pink  :  for  purple,  rose-pink  and  Prussian  blue.  These  several 
colours  should  be  ground  with  spirit  of  uine,  till  they  be  of  a 
proper  fineness;  and  then  at  the  time  of  using  them,  a  little 
iish-gall,  or,  in  default  of  it,  the  gall  of  a  beast,  should  be  added, 
by  grinding  them  over  again  with  it.  The  proper  proportion 
of  the  gall  must  be  found  by  trying  them  ;  for  there  must  be 
just  so  much  as  will  suficr  the  spots  of  colour,  when  sprinkled 
on  the  solution  of  the  gum  tragacanth,  to  join  together,  with- 
out intermixing  or  running  into  each  other.  When  every  thing 
•s  thus  prepared,  the  solution  of  the  gum  tragacanth  must  be 
poured  into  the  trough,  and  the  colours  being  in  a  separate  pot, 
with  a  pencil  appropriated  to  each,  must  be  sprinkled  on  the 
surface  of  the  solution,  by  shaking  the  pencil,  charged  with  its 
proper  colour,  over  it,  and  this  must  be  done  with  the  several 
kinds  of  colour  desired,  till  the  surface  be  wholly  covered. 
When  the  marbling  is  proposed  to  be  in  spots  of  a  simple  form, 
nothing  more  is  necessary  ;  but  where  the  whirls  or  snail-shell 
figures  are  wanted,  they  must  be  made  by  means  of  a  quill, 
which  must  be  put  among  the  spots  to  turn  them  about,  till  the 
effect  is  produced.  The  jagged  lengths  must  be  made  by 
means  of  the  coiub  above  described,  which  must  be  passed 
through  the  colours  from  one  end  of  the  trough  to  the  other, 
and  will  give  them  that  appearance;  but  if  they  be  desired  to 
be  pointed  both  ways,  the  comb  mustlje  again  passed  through 
the  trough  in  a  contrary  direction  ;  or  if  some  of  the  whirls  or 
snail-shell  figures  be  required  to  be  added,  they  may  be  yet 
made  by  the  means  belore  directed.  The  paper  should  be 
previously  prepared  for  receiving  the  colours,  by  dipping  it 
over-night  in  water,  and  laying  the  sheets  on  each  other  with  a 
weight  over  them.  The  whole  being  thus  ready,  the  paper  must 
be  held  by  two  corners,  and  laid  in  the  most  gentle  and  even 
manner  on  the  solution  covered  with  the  colours,  and  there 
softly  pressed  with  the  hand,  that  it  may  bear  every  where  on 
the  solution.  After  which,  it  must  be  raised  and  taken  off 
with  the  same  caro,  and  then  hung  to  dry  across  a  proper  cord, 
subtended  near  at  hand  for  that  purpose  ;  and  in  that  state  it 
must  continue  till  it  be  perfectly  dry.  It  then  remains  only  to 
give  the  paper  a  proper  polish  ;  in  order  to  which,  it  is  first 
rubbed  with  a  little  soap,  and  then  must  be  thoroughly  smoothed 
by  the  glass  polishers,  such  as  are  used  for  linen,  and  called 
the  calendar  glasses.  After  which  it  should  be  again  rubbed 
by  a  burnisher  of  jasper  or  agate;  or  in  default  of  them,  of 
glass  ground  to  the  highest  polish  ;  for  on  the  perfect  polish  of 
the  paper  depends  in  a  great  measure  its  beauty  and  value. 
Gold  or  silver  powders  may  be  used  where  desired,  along  with 
the  colour,  and  require  only  the  same  treatment  as  them,  except 
that  they  must  be  first  tempered  with  gum  water. 

Marbling  of  books  or  paper  is  performed  thus: — Dissolve 
four  ounces  of  gum  arable  in  two  quarts  of  fair  water  ;  then  pro- 
vide several  colours  mixed  with  water  in  pots  and  shells,  and 
with  pencils  peculiar  to  each  colour,  sprinkle  them  by  way  of 
intermixture  upon  the  gum  water,  which  must  be  put  into  a 
trough  or  some  broad  vessel,  then  with  a  stick  curl  them,  or 
draw  them  out  in  streaks,  to  as  much  variety  as  may  be  done. 
Having  done  this,  hold  jour  book  or  books  close  together,  and 
only  dip  the  edges  in,  on  the  lop  of  the  water  and  colours,  very 
lightly;  which  done,  take  them  off,  and  the  plain  impression  of 
the  colours  in  mixture  will  be  upon  the  leaves,  doing  as  well 
the  ends  as  the  frcuit  of  the  book  in  the  like  manner.  Marbling 
a  book  on  the  covers  is  efl'eclec'.  by  forming  clouds  with 
aquafortis  or  .spirit  of  vitriol  mixed  with  ink,  and  afterwards 
glazing  the  covers.  Sec  Bookuinding. 

MARCH.  According  to  common  computation,  this  is  con- 
sidered the  third  month  in  the  year,  but  with  the  Romans  it  had 
the  honour  of  being  the  first.  When,  however,  chronology 
enumerates  the  years  that  have  elapsed  since  the  .Saviour's 
incarnation,  the  calculation  always   begins  with  the  twenty- 
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fiftli  day  of  tliis  nimitli.  In  tliis  ooiintry,  prior  to  llie  altcrnlion 
ofllK•st^lc,  jMarcli  stood  foremost  in  tlic  (jiMural  order.  Imt 
since  tluit  period  the  liononr  liiis  been  triuisl'crrcd  to  .hinu;iry. 
lUlbrc  the  year  l;j(il  tlu-  I'rrncli  rockonod  the  lic^innin;;  of  the 
year  from  Kiister,  so  that  there  were  two  months  of  March  in 
one  year,  wliich  they  called  Maicli  hcfon-  Eiistcr,  and  Ularvli 
iif'li  r  L^iisUr ;  and  whenever  liaster  happened  in  iNIareh,  the 
l)enlnnin;of  the  month  was  in  one  year,  and  the  end  in  another. 
The  first  who  is  said  to  have  divided  the  year  into  monliis  "as 
Romulus,  who,  from  Mars,  liis  supposed  father,  called  this 
month  March.  Ovid,  however,  has  observed,  that  the  people  of 
Italy  used  its  pre^ient  name  lon^  before  the  days  of  l?oniulus, 
but  its  situation  was  variously  placed.  It  is,  however,  some- 
what remarkable,  that  anudst  all  its  chances  March  has  unj- 
forndy  consisted  of  thirty-one  days.  March  among  the  ancients 
was  inv:iria!>ly  under  the  protection  of  Minerva,  and,  like  May, 
was  deemed  iinpropitions  to  marriage  The  Romans  in  this 
month  sacriliced  to  .Vnna  Pcrcnna.  began  their  coniitia,  and 
adjusted  their  farms  and  leases.  During  this  n\onth  the  mis- 
tresses served  their  servants  and  slaves  at  their  tables,  as  the 
masters  did  their  slaves  in  the  .Saturnalia,  and  the  vestals 
renewed  their  sacrifice.— For  the  flow  er  gar<len.  the  shrubbery, 
the  kitchen  garden,  the  fruit  garden,  tiie  greenhouse,  the  hot- 
house, and  the  nursery,  this  month  furnish  nmcli  eniploynient, 
the  particulars  of  which  may  be  gathered  from  any  gardener's 
calendar.  It  is  the  seed  time  of  industry,  for  the  toils  of 
which  the  subsequent  months  will  fully  compensate. 

MARIGOLD.  Cuhnilida  Officinalis.  An  annual  plant, 
usual  in  the  spring.  The  petals  of  the  flo.tcrs  are  eaten  in 
brrths.  to  which  they  impart  a  very  pleasant  llavour. 

.M.VRINE,  a  general  name  for  the  navy  of  a  kingdom  or 
state;  as  also  the  whole  economy  of  naval  afl'uirs,  or  whativcr 
respects  Hie  building,  rigging,  arming,  equipping,  navigating, 
and  fighting  ships.  It  comprehends  also  the  government  of 
naval  armaments,  and  the  state  of  all  the  persons  employed 
therein,  whether  civil  or  military. 

MARiNt  Acid.    See  Mi'uiatic  Acid. 

Marine  Chair,  a  maclunc  invented  for  viewing  the  satellites 
of  Jupiter  at  sea,  and  thereby  determining  the  longitude  by  their 
eclipses. 

Marine  Remains,  a  term  used  to  express  the  shells  of  sea- 
fishes,  and  parts  of  crustaceous  and  other  sea-animals,  found  in 
digging  at  great  depths  in  the  earth,  or  on  the  tops  of  high 
mountains. 

Marine  Survei/or,  the  name  of  a  machine  contrived  by  Mr. 
H.  de  Saumerez,  for  measuring  the  way  of  a  ship  nt  sea.  The 
machine  is  in  the  form  of  the  letter  Y,  and  is  nuidc  of  iron  or 
other  metal.  At  each  end  of  the  lines  which  constitute  the  an- 
gle or  upper  part  of  the  letter,  are  two  pallets,  one  of  which 
falls  in  the  same  proportion  as  the  other  rises.  The  falling  or 
pendent  pallet,  meeting  a  resistance  from  the  water  as  the  sidp 
moves,  has  by  that  means  a  circular  motion  un<lcr  water,  faster 
or  slower,  according  as  the  vessel  moves.  This  motion  is 
comnmnicated  to  a  dial  within  the  ship,  by  means  of  a  rope 
fastened  to  the  tail  of  the  Y,  and  carried  to  the  dial. 

MARINER,  a  person  who  gets  liis  living  on  the  sea. 

Marinkr's  Compass,  an  instrument  used  at  sea  by  mari- 
ners to  direct  and  ascertain  the  course  of  the  ship.  See 
Compass. 

MARINES,  a  body  of  forces  employed  in  the  sea  service, 
under  the  direction  of  the  lords  of  the  admiralty. 

MARIOTTE,  Edme,  an  eminent  French  mathematician  and 
philosopher,  was  born  at  Dijon  early  in  the  seventeenth  cen- 
tury, and  died  in  lG8t.  He  investigated  a  number  of  curious 
philosophical  subjects,  such  as  the  collision  of  bodies  ;  the 
pressure  and  motion  of  lluid  ;  the  nature  of  vision;  the  proper- 
ties of  atmospheric  air,  Sec.  ;  on  which  subject  he  had  several 
ingenious  papers  in  the  Memoirs  of  the  French  Academy  of 
Sciences,  from  vol.  i.  to  vol.  x. 

MARITIME,  something  relating  to,  bounded  by,  or  near  the 
sea. — Maritime  Powers,  those  states  which  possess  harbours, 
&o.  on  the  sea  coasts,  and  a  powerful  navy  to  defend  them. 

MARJORAM,  Winter.  Orir/anumVulr/arc, — This  is  used 
as  a  sweet  herb,  and  is  a  good  appendage  to  the  usual  ingredi- 
ents in  stuffing,  &c.  It  is  a  peiennial  plant,  and  propagated  by 
planting  out  its  roots  in  the  spiing  of  the  year. 


^Iarjoram,  Sa'eel.  Oriyanum  Uliirjorana.  This  is  also  used 
for  the  same  purpose  as  the  last  mentioned.  It  is  an  annual, 
and  not  of  such  ca'iy  enllnri;  as  the  last,  rcciuiring  to  be  raised 
from  seeds  in  an  artificial  heat.  It  is  usually  dried  and  kept 
for  use. 

MARK,  ill  Commerce,  a  certain  note  wliicli  a  merchant  puts 
upon  his  poods,  or  upon  the  cask,  hogshead,  ii.c.  that  con- 
tains till  III,  in  order  to  distinguish  them  from  others,  such  as  a 
grape,  a  crow's  foot,  a  diamond,  a  cross,  an  asterisk,  &e- 

Mark,  or  Marc,  also  denotes  a  weight  used  in  several  slates 
of  JCurope,  and  for  several  commodities,  especially  gold  and 
silver.  In  France,  the  mark  is  divided  into  8  ounces,  or  C4 
drachms,  or  \'Ji  deniers  or  pennyweights,  or  KiO  csterlins,  or 
,30(1  niailles,  or  (ilO  fiOins,  or  IGOS  grains.  In  Holland  the  mark 
weight  is  also  called  troy  weight,  and  is  equal  to  tliatof  France. 
When  gold  and  silver  are  sold  by  the  mark,  it  is  divided  into 
•21  earacts. 

Mark  is  also  used  among  us  for  a  money  of  account,  and  in 
some  other  countries  Hir  a  coin.  The  English  mark  is  two-thirds 
of  a  pound  sterling,  or  thirteen  shillings  and  four-pence,  and 
the  Sootch  mark  is  of  etpial  value  in  Scotch  money  of  account. 
The  mark-lubs,  used  at  Hamburgh,  is  also  a  money  of  account, 
eipial  to  one  third  of  the  rix-doUar,  each  mark  is  divided  into 
IG  sols-lubs.  Mark-lubs  is  also  a  Danish  coin,  equal  to  10  sols- 
lubs.     Mark  is  also  a  copper  and  silver  coin  in  Sweden. 

MARKET,  the  establishment  of  public  marts  or  places  of 
buying  and  selling,  with  the  tolls  belonging  to  it,  is  one  of  the 
king's  prerogatives,  and  markets  can  only  be  set  up  by  virtue  of 
the  king's  grant,  or  by  immemorial  usage.  All  sales  and  con- 
tracts of  any  thing  saleable  in  markets  overt,  will  not  only  be 
good  between  the  parlies,  but  binding  also  upon  all  persons 
liavingany  property  therein.  In  London,  every  shop  in  which 
goods  are  exposed  publicly  to  sale,  is  market  overt  for  such 
things  only  as  the  owner  professes  to  trade  in.  If  a  man  buy 
his  own  goods  in  a  market,  the  contract  shall  not  bind  him, 
unless  the  property  had  been  previously  altered  by  a  former 
sale. 

MARL,  is  a  combination  of  aluinine,  silex,  and  alum,  and  is 
denominated  calcareous,orargillaceous,'or  siliceous,  as  the  lime, 
clay,  or  silex,  is  most  abundant.  The  calcareous  part  of  marl 
is  frequently  composed  of  shells,  whence  it  frequently  has  the 
name  oi  sfiell  marl ;  and  where  these  are  predominant,  it  affords 
an  excellent  manure  for  sandy,  dry,  gravelly,  or  light  lands  of 
any  kind.  It  likewise  produces  very  beneficial  effects  on 
mossy  and  clayey  soils  ;  and  these  effects,  if  it  have  been  pro- 
perly applied,  will  frequently  be  observable  for  twelve  or 
fourteen  years.  Some  kinds  of  marl  that  contain  but  a  small 
portion  of  lime  have  been  successfully  employed  in  the  manu- 
facture of  earthenware.  Marl  is  usually  found  at  the  depth  of 
from  five  to  nine  feet  beneath  the  surface  of  the  ground,  and 
deposited  betwixt  beds  of  clay  and  sand.  It  ts  dug  out  with 
spades,  and  in  the  digging  of  it  in  Ireland  the  workmen  not 
iinfrequently  meet  with  the  horns  of  deer  and  other  curious 
fossils.  The  usual  mode  by  which  persons  generally  unac- 
quainted with  minerals  distinguish  this  from  other  substances 
is,  to  break  a  small  piece  of  dry  marl  into  a  glass  of  vinegar, 
where  it  will  immediately  dissolve  with  considerable  effer- 
vescence; and  the  briskness  of  this  efl'crvescencc  will  be  in 
proportion  to  the  ([uantity  of  lime  which  it  contains. 

RIARLINE  Spike,  an  iron,  tapcringto  a  point,  used  to  sepa- 
rate the  strands  of  a  rope  in  order  to  introduce  those  of  an- 
other, when  they  arc  to  be  spliced  or  joined  evenly  without 
knotting. 

MARLING,  the  act  of  winding  any  small  line,  as  mar-line, 
spun  yarn,  twine,  &c.  about  a  rope,  so  that  every  turn  is  secur- 
ed by  a  kind  of  knot,  and  remains  fixed  in  case  the  rest  should 
be  cut  through  by  friction.  It  is  commonly  used  to  fasten  slips 
of  canvass  on  a  rope,  to  prevent  its  being  galled,  or  to  fi-t  the 
foot  of  a  sail  to  its  bolt  rope. 

MARQUE.     See  Letters  of  Mahque. 

MARQUETRY,  or  Inlaid  Work,  is  a  curious  work  com- 
posed of  several  fine  hard  pieces  of  wood,  of  various  colours, 
fastened  in  thin  slices  on  a  ground,  and  sometimes  enriched 
with  other  matters,  as  silver,  brass,  tortoise-shell,  and  ivory. 
The  ground  on  which  the  pieces  are  to  be  arranged  and  glued, 
is  usually  of  well-dried  oak,  or  deal,  and  is  composed  of  sevc- 
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ral  pieces,  glued  tosether  to  prevent  its  warping.  The  wood 
to  be  used  in  marquetry  is  reduced  into  leaves  of  the  thickness 
of  a  line,  or  the  twelfth  part  of  an  inch,  and  is  either  of  its  na- 
tural colour,  or  stained  or  made  black  to  form  the  sha.des,  by 
other  methods  :  this  some  perform  by  pulling  it  in  sand,  heated 
very  hot  over  the  fire;  others  by  steepinj;  it  in  lime  water  and 
sublimate;  and  others  in  oil  of  sulphur.  The  wood  being  of 
the  proper  colours,  the  contours  of  the  pieces  are  formed  ac- 
cording to  the  parts  of  the  design  they  are  to  represent. 
The  two  chief  instruments  used  in  this  work  are  a  saw  and  a 
wooden  vice,  which  has  one  of  its  chaps  fixed,  and  the  other 
moveable  ;  which  is  open  and  shut  by  the  foot,  by  means  of  a 
cord  fastened  to  a  treadle. 

MARQUIS,  a  title  of  honour,  next  in  dignity  to  that  of  duke, 
first  given  to  those  who  commanded  the  marches,  that  is,  the 
borders  and  frontiers  of  countries. 

MARRIAGE,  is  the  lawful  conjunction  of  man  and  wife  ;  it 
was  also  anciently  used  to  denote  the  interest  of  bestowing  a 
ward  or  a  widow  in  marriage.  Taking  marriage  in  the  light  of 
a  civil  contract,  the  law  treats  it  as  it  does  all  other  contracts  ; 
allowing  it  to  be  good  and  valid  in  all  cases  where  the  parties, 
at  the  time  of  making  it,  were  in  the  first  place  willing  to  con- 
tract ;  secondly,  able  to  contract ;  and  lastly,  actually  did  con- 
tract in  the  proper  forms  and  solemnities  required  by  law.  By 
several  statutes,  a  penalty  of  one  hundred  pounds  is  inllicted 
for  marrying  any  person  without  banns  or  license;  but  by  20 
George  II.  c.  33,  if  any  person  shall  solemnize  matrimony  with- 
out banns  or  license,  obtained  from  some  person  having  autho- 
rity to  grant  the  same,  or  in  any  other  place  than  a  church  or 
chapel  where  banns  have  been  usually  published,  unless  by 
special  license  from  the  archbishop  of  Canterbury,  he  shall  be 
guilty  of  felony,  and  transported  for  fourteen  years.  By  the 
same  statute  it  w  as  enacted,  that  all  such  marriages  were  nuU 
and  void  ;  and  much  hardship  thence  resulted.  Accordingly, 
in  1822  and  1823,  the  legislature  was  obliged  again  to  inter- 
fere, and  some  marriages  are  now  good,  although  the  parties 
concerned  in  irregular  celebration  are  liable  to  punishment. 

Marriages,  according  to  the  laws  of  any  other  country,  are 
valid  in  England,  if  duly  solemnized  in  another  country,  as 
marriages  in  Scotland  are.  When  a  marriage  is  celebrated  by 
license,  aftidavit  must  be  made  of  the  parties  being  above 
twenty-one,  or  of  the  consent  of  the  father  or  guardian  of  the 
party.  If  the  guardian  or  mother  is  beyond  sea,  or  insane,  the 
chancellor  will  proceed  upon  relation  in  their  stead.  Questions 
have  lately  arisen,  whether  this  act  applies  to  illegitimate  chil- 
dren, and  the  civilians  have  held  that  it  does.  Marriages  can- 
not be  solemnized  between  persons  within  the  Levitical  de- 
grees, but  if  solemnized  they  are  not  void  till  after  sentence  of 
the  proper  court.  Promises  of  marriage,  and  precontracts,  do 
not  prevent  the  parties  from  lawfully  marrying  other  persons; 
but  an  action  lies  for  a  breach  of  the  contract.  Marriage- 
brokage  bonds  are  void  in  equity,  and  all  contracts  in  restraint 
of  marriage  generally  are  void  ;  but  contracts  and  legacies  upon 
condition  not  to  marry  any  particular  person,  or  without  pro- 
per consent,  are  allowed,  under  various  conditions  and  re- 
strictions, some  of  which  involve  much  dilTiculty.  To  marry  a 
woman  an  heiress  forcibly,  is  a  capital  felony  by  3  Henry  VII. 
c.  2,  and  39  Elizabeth,  c.  9.  A  wife  cannot  leave  her  husband. 
If  she  elope  from  him,  she  loses  her  dower,  unless  she  returns 
and  is  reconciled. 

MARROW,  in  Anatomy,  a  soft  oleaginous  substance  con- 
tained in  the  cavity  of  the  bones. 

MARS,  in  Astronomy,  is  one  of  the  planets  in  our  system, 
the  fourth  in  order  from  the  sun,  and  consequently  the  next 
above  our  earth.  The  character  by  which  it  is  represented  is  $  , 
a  rude  representation  of  a  man  holding  a  sphere.  This  planet, 
which  is  known  in  the  heavens  by  his  red  and  fiery  appear- 
ance, performs  his  revolution  in  his  orbit  in  GSG"!  23''  30'  39",  or 
r88l  JuKan  years.  His  mean  distance  from  the  sun  is  1'521, 
the  distance  of  the  earth  being  taken  as  unity,  which  makes  his 
mean  distance  142  millions  of  miles.  The  eccentricity  of  his 
orbit  is  -093,  the  semiaxis  major  being  1.  Ills  mean  longitude 
for  1 800  was  2»  4°  7'  2"  3  ;  the  longitude  of  his  perihelion  being 
then  1  !•  2"  24'  23  "-9  ;  but  the  line  of  his  apsides  has  an  appa- 
rent motion  according  to  the  order  of  the  signs  of  1'  b"i>  in  a 
year,  or  1°  51'  3"  o  in  a  century.     The  orbit  of  Mars  at  the  same 


time  crossed  the  ecliptic  in  1=  18°  1'  18",  but  the  place  of  the 
nodes  has  an  apparent  motion  in  longitude,  according  to  the 
order  of  the  signs,  of  26"-8  in  a  year,  or  41'  41"-3in  a  century. 
The  rotation  on  his  axis  is  performed  in  1''  O""  3,9'  21"  3  ;  and  his 
axis  is  inclined  to  the  ecliptic  in  an  angle  of  59°  41'  49"'2.  His 
mean  diameter  is  equal  to  4398  miles  ;  consequently  he  is  rather 
more  than  Jth  the  size  of  our  earth.  His  mass,  compared  with 
that  of  the  sun  considered  as  unity,  is  ^j:r^.  The  proportion 
of  light  and  heat  received  by  him  from  tlie  sun,  is  '43;  that 
received  by  the  earth  being  considered  as  unity.  He  has  a 
very  dense  but  moderate  atmosphere  ;  and  he  is  not  accompa- 
nied by  any  satellite.  As  xiewed  from  the  earth,  the  motion  of 
Mars  appears  sometimes  retrograde.  The  mean  arc  which  he 
descril>es  in  this  case  is  16°  12' ;  and  its  mean  duration  is 
about  73  days.  This  rctrogradation  commences,  or  finishes, 
when  the  planet  is  not  more  than  130°  48'  from  the  sun.  Mars 
changes  his  phases  somewhat  in  the  same  manner  as  the  moon 
docs  from  her  first  to  her  third  quarter,  according  to  his  various 
positions  with  respect  to  the  eaitli  and  the  sun  ;  but  he  never 
becomes  cornicular,  as  the  moon  does  when  near  her  conjunc- 
tions. His  mean  apparent  diameter  is  9"-7  ;  which  augments 
in  proportion  as  the  planet  approaches  its  opposition,  w  hen  it  is 
equal  to  29"-2.  His  parallax  is  nearly  double  that  of  the  sun. 
At  the  poles  of  this  planet  there  has  beenobserved  bright  spots, 
which  are, -however,  variable  in  their  size  and  figure;  and  from 
the  observations  of  Dr.  Herschel,  it  seems  probable  that  they 
proceed  from  snows  accumulated  in  his  polar  regions  during 
their  long  winter,  these  having  been  observed  to  decrease  and 
increase,  according  as  they  are  directed  to  or  from  the  sun. 
See  Astronomy. 

MARSHAL,  in  its  primary  signification,  an  officer  who  has 
the  command  or  care  of  horses  ;  but  it  is  now  applied  to  offi- 
cers who  have  very  different  employments,  as  earl-marshal, 
knight-marshal,  or  marshal  of  the  king's  house,  &e. 

Marshal  of  t/ie  King's  Bench,  an  officer  who  has  the  custody 
of  the  King's  Bench  prison  in  Southwark. 

Marshal  of  the  Exchequer,  an  officer  to  whom  that  court  com- 
mits the  king's  debtors. 

MARSHALLING  a  Coat,  in  heraldry,  is  the  disposal  of 
several  coats  of  arms  belonging  to  distinct  families,  in  one 
and  the  same  escutcheon  or  shield,  together  with  their  orna- 
ments, parts,  and  appurtenances. 

MARSHALSE.\  COURT,  is  a  court  of  record,  originally 
instituted  to  hear  and  determine  causes  between  the  servants 
of  the  king's  household,  and  others  within  the  verge;  and  has 
jurisdiction  within  the  verge  of  the  court,  and  of  pleas  of  tres- 
pass, where  either  party  is  of  the  king's  family,  and  of  all 
other  actions  personal,  whertin  both  parties  are  the  king's  ser- 
vants, but  the  court  has  also  the  power  to  try  all  personal 
actions,  as  debt,  trespass,  5cc.  between  party  and  party,  within 
the  liberty,  which  extends  twelve  miles  about  Whitehall.  The 
judges  of  this  court  are,  the  steward  of  the  king's  household, 
and  knight  marshal  for  the  time  being.  It  sits  every  week, 
so  that  judgment  can  be  obtained  in  a  fortnight  or  three  weeks. 
It  has  jurisdiction  of  all  debts  above  as  well  as  below  40s.  But 
causes  of  importance,  such  as  debts  above  20/.  may  be  removed 
into  the  court  of  King's  Bench  or  Common  Pleas,  by  an  habeas 
corpus  cum  causa. 

MARSH  MARIGOLD.  Caltha  Pahistris.  The  flower  buds, 
which  are  opening,  are  pickled,  and  are  considered  as  a  good 
substitute  for  cajicrs. 

MARTIN,  Bknjamin,  a  very  eminent  English  artist,  and 
mathematician,  was  born  in  1704,  but  in  1782,  in  the  78tb  year 
of  his  age,  he  put  a  period  to  his  existence.  He  was  author  of 
a  great  number  of  ingenious  treatises  on  scientific  subjects.] 

MASH,  a  drink  given  to  a  horse,  made  of  half  a  peck  of 
ground  malt  put  into  a  pail,  into  which  as  much  scalding-hot 
water  is  poured  as  will  wet  it  very  well :  when  that  is  done,  stir 
it  about,  till  by  tasting  you  find  it  as  sweet  as  honey;  and 
when  it  has  stood  till  it  is  lukewarm,  it  is  to  be  given  to  the 
horse. 

MASON,  a  person  employed  under  the  direction  of  an 
architect,  in  the  raising  of  a  stone  building.  The  chief  busi- 
ness of  a  mason  is  to  make  the  mortar,  raise  the  walls  from  the 
foundation  to  the  top,  with  the  necessary  retreats  and  perpen- 
diculars; toform  the  vaults,  and  employ  the  stones  as  delivered 
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to  liiin.  \\'lipii  llic  stones  are  lar;;e,  the  business  of  liewinj;  or 
cuttini;  tliein  hiloniAs  to  the  stoiii'-cuttiTS,  tlxni^h  these  are 
IV('()iientl}  eoul'dunilcil  with  masons:  the  ornamciils  of  sciilp- 
tuie  are  perlnrnieil  by  carvers  in  slmie,  or  siiilptors.  The 
tools  or  iiopleiiients  principally  nscil  by  them  are,  the  s>|iiare, 
level,  plumb  line,  bevel,  (:om|)ass,  hammer,  chisel,  luallcl, 
saw.  trowel,  &c.  Str  Sqi'aui:,  Sec.  ISesidcs  the  common  ioslru- 
inents  used  in  the  hami,  they  have  likewise  machines  tor  rais- 
ing of  preat  burdens,  and  the  conducting;  of  lar};c  stones,  the 
principal  of  which  are  the  lever,  pulley,  wheel,  crane,  Sec. 
ISce  Levi  K,  &c. 

MASONS,  FiiEK  AM)  AccriTEl),  a  very  ancient  society,  so 
called,  cither  from  some  extraordinary  knoHled^e  of  masonry 
they  are  supposeil  to  be  masters  of,  or  because  the  hrst  foun- 
ders of  the  society  were  persons  of  that  profession.  The  mem- 
bers are  s.iid  lo  be  admitleil  into  the  fraternity,  by  bein";  ()ut 
inio  possession  of  a  number  of  secrets,  called  the  mason's  woid. 

jMASON  I!  Y,  in  t;eneral  the  art  of  licwinj;  or  scpiarin};  stones, 
and  cutting  them  level  or  pcrpcjidicular,  for  the  uses  of  build- 
ing ;  but  in  a  more  limilcd  sense,  masonry  is  the  art  of  assem- 
bling' and  joining  stones  with  moitar. 

;MAST,  a  lonp  round  piece  of  timber,  raised  perpendicularly 
on  tlie  keel  of  a  ship,  upon  which  are  attached  the  yards,  the 
sails,  and  the  rifjcins,  in  order  to  their  receiving;  the  wind 
necessary  for  navif^ation.  A  mast,  accordins  to  its  length,  is 
either  formed  of  one  sinftle  piece,  which  is  called  a  pole  mast, 
or  composed  of  several  pieces  joined  together,  each  of  which 
retains  the  name  of  mast  separately.  A  lower  mast  heinp  the 
lowest,  is  accordin{;ly  so  called.  It  is  (ixed  in  the  ship  by  an 
apparatus,  (see  the  articles  Hulk  and  SiiEi us,)  and  the  foot 
or  keel  of  it  rests  in  a  block  of  timber  called  the  sicp,  which  U 
fixed  upon  the  keelson.  \  top  mast  is  raised  at  the  head  or  top 
of  the  lower  mast  throuijh  a  cap,  and  supported  by  the  trestle 
trees.  It  is  composed  of  two  strono'  bars  of  timber,  supported 
by  two  prominences,  which  are  as  shoulders  on  the  opposite 
sides  of  the  masts,  a  little  under  its  upper  end  ;  athwart  these 
bars  arc  fixed  the  cross  trees,  upon  which  the  frame  of  the  top 
is  supported.  lietween  the  lower  mast-head  and  the  foremost 
of  the  cross  trees,  a  square  space  remains  vacant,  the  sides  of 
which  are  bounded  by  the  two  trestle  trees.  Perpendicularly 
above  this  is  the  foremost  hole  in  the  cap,  whose  after  hole  is 
solidly  fixed  on  the  head  of  the  lower  mast.  The  top  mast  is 
erected  by  a  tackle,  whose  ellort  is  communicated  from  the 
head  of  the  lower  mast  lo  the  foot  of  the  top  mast,  and  the 
upper  end  of  the  latter  is  aecordinj^ly  guided  into,  and  con- 
veyed up  through  the  holes  between  the  trestle  trees  and  the 
cap  as  above  mentioned  ;  the  machinery  by  which  it  is  elevated, 
or,  aceordins  to  the  sea  phrase,  swajed  up,  is  fixed  in  the  fol- 
lowins  manner:  The  top  rope,  passinit  tlirons;h  a  block,  which 
is  hooked  on  one  side  of  the  cap,  and  afterwards  through  a  hole 
furnished  with  a  sheave  or  pulley  on  the  lower  end  of  the 
top  mast,  is  again  brought  upwards  on  the  other  side  of  the 
mast,  where  it  is  at  length  fastened  to  an  eye  bolt  in  the  cap, 
which  is  always  on  the  side  opposite  to  the  top  block.  To  the 
lower  end  of  the  top  rope  is  fixed  the  lop  tai'kle,  the  ell'ort  of 
which  being  transmitted  to  the  lop  rope,  and  thence  to  the  heel 
of  the  top  mast,  necessarily  lifts  the  latter  upw::rds  parallel  to 
the  lower  mast.  When  the  top  must  is  raised  lo  ils  proper 
height,  the  lower  end  of  it  becomes  firmly  wedged  in  the  square 
hole  (above  described)  between  the  trestle  trees.  A  bar  of 
wood  01  iron,  called  the  fid,  is  then  thrust  through  a  hole  in 
the  heel  of  it,  across  the  trestle  trees,  by  which  the  whole 
weight  of  the  top  mast  is  supported.  See  the  articles  Cap  and 
Trestli-,  Tuees. 

Top  Gallant  Mast,  is  a  mast  smaller  than  the  preceding,  and 
raised  and  secured  to  its  head  in  the  same  manner. 

Tup  daUiint  Rotjal  Mast,  is  sometimes  a  yet  smaller  mast, 
elevated  through  irons  at  the  head  of  the  top-gallant  mast, 
but  it  is  more  generally  a  continuation  of  the  latter  above  the 
rigting.  It  is  then  termed  a  pole  topgallant  mast,  to  dis- 
tinguish it  from  a  stump  top-gallant  mast,  which  terniioates 
just  above  the  rigging. 

Main  Mast,  the  largest  mast  in  a  ship,  and  stands  nearly  in 
the  middle  between  the  stem  and  stern. 

Fure  Mast,  is  that  which  stands  near  the  stem,  and  is  next 
in  size  to  the  main  mast. 
64. 


Mizzen  Mast,  the  smallest  mast,  and  stands  about  halfway 
between  the  main  mast  and  the  stern. 

i)/«(/f  M  AS  r,  a  mast  built  or  composed  of  several  pieces  of 
timber,  in  contradistinction  to  one  consisting  of  a  siir^le  slick 
or  piece.  The  counter  inizzen,  in  large  vessels  and  (jalleuiis, 
is  the  slern. 

Itimijli  Mast,  denotes  a  spar  fit  for  making  a  mast.  Besides 
the  parts  already  mentioned  in  the  construction  of  ma:;ts  with 
respect  to  their  length,  the  lower  masls  of  the  largest  ships  are 
composed  of  several  pieces  united  into  one  body.  As  lliesc 
are  generally  the  most  substantial  paits  of  various  tiers,  a 
mast  formed  by  this  assemblage,  is  justly  esteemed  much 
stronger  than  (me  consisting  of  any  single  trunk,  whose  inlernul 
solidity  may  be  very  uncertain.  The  whole  is  secuied  with 
their  sides  or  faces  close  to  each  other,  by  several  strong  hoops 
of  iron,  driven  en  the  outsiile  of  the  mast,  where  they  remain 
at  proper  distances.  The  principal  articles  to  be  considered 
in  eciuippiug  a  ship  with  masls  are,  1st.  The  number:  2d.  Their 
situation  in  the  vessel  :  and  ;Jd.  Their  height  above  the  water. 
The  nmsls  being  used  to  extend  the  sails  by  means  of  their 
yards,  it  is  evident,  that  if  their  number  were  multi;)lied 
beyond  what  is  necessary,  the  yards  must  be  extremely  short, 
that  they  may  not  entangle  each  other  in  working  the  ship,  and 
by  conseipience  their  sails  will  be  very  narrow,  and  receive  a 
small  portion  of  wind.  If,  on  the  contrary,  there  is  not  a  sulTi- 
cient  number  of  masts  in  the  vessel,  the  yards  will  be  too  large 
and  heavy,  and  cannot  be  managed  without  difiiculty.  There 
is  a  mean  between  these  extremes,  which  experience  and  the 
general  praclice  of  the  sta  have  determined,  by  which  it 
appears,  that  in  large  ships  every  advantage  of  sailing  is 
retained  by  three  masts  and  a  bowsprit. 

Among  ihe  ancient  Grecians,  every  ship  had  several  masts: 
we  are  nevertheless  informed  by  Aristolle,  that  at  first  there 
was  only  one  mast,  which  being  fixed  in  the  middle  of  the  ship, 
the  hole  into  which  the  foot  of  it  was  inserted  they  called 
juiToi'iiii,  ill  Latin  modius,  and  in  English  the  step.  The  parts 
of  the  mast  were  these  :  -n-ripva,  or  the  foot  ;  Xmoc,  to  which  the 
sail  was  fixed  ;  ko putjniov ,  the  pulley  by  which  the  ropes  were 
turned  round  ;  OiopuKwi',  built  in  the  manner  of  a  turret,  for  sol- 
diers lo  stand  upon,  and  cast  their  darts.  Above  this  was  a 
piece  of  wood  called  iKpioi;  on  the  extremity  of  which  bung  a 
riband,  which  was  in  continual  motion,  turning  round  with  the 
wind,  and  termed  in  Knglish  the  vane.  With  regard  to  the 
moderns,  all  ships,  properly  so  called,  are,  as  already  observed, 
furnished  with  three  masts.  Those  which  have  only  two  or 
one  mast  are  not  called  ships  by  seamen,  but  vary  their  names 
according  to  the  melliod  of  rigging.  Of  two  masts,  there  are 
snows,  brigs,  bilanders,  ketches,  busses,  schooners,  and  her- 
maphrodites, among  the  English.  Among  the  Spaniards  and 
Italians,  settees,  barco-longas,  feluccas.  See.  Those  of  one 
mast  are  sloops,  tartans,  bean-cods,  shallops.  Sec. 

The  most  advantageous  position  of  llie  masls  is  undoubtedly 
that  from  whence  there  results  an  equilibrium  between  the 
resistance  of  the  w  ater  on  the  body  of  the  ship  on  one  part,  and 
of  the  direction  of  their  ellort  on  the  other.  By  ever}  other 
position  this  equilibrium  is  destroyed,  iind  the  greatest  ellort 
of  the  masts  will  operate  li>  turn  the  ship  horizontally  about  its 
direction,  a  circumstance  which  retards  her  velocity.  It  is 
counterbalanced  indeed  by  the  helm,  but  the  same  inconve- 
nience still  continues  ;  for  the  force  of  the  wind  having  the 
resistance  of  the  helm  to  overcome,  is  not  entirely  employed 
to  push  the  vessel  forward.  The  axis  of  the  resistance  of 
the  water  should  then  be  previously  determined,  to  disco- 
ver the  place  of  the  main  mast,  in  order  to  suspend  the 
ed'orts  of  tlie  vtater  equally,  and  place  the  other  masts  so  as 
that  their  particular  direction  will  coincide  with  that  of  the 
mail)  mast.  The  whole  of  this  would  be  capable  of  a  solulioii, 
if  the  (igure  of  the  vessel  were  regular,  because  the  point 
about  w  hieli  the  resislaiiee  of  the  water  would  be  in  equilibriuu), 
niighl  be  discovered  by  calculation  ;  but  when  the  real  figure 
of  the  ship  is  considered,  these  llattering  ideas  will  instantly 
vanish.  This  observation  induced  M.  Saverien  to  ci))ploy  a 
mechanical  method  to  discover  the  axis  of  resistance  of  the 
water,  which  he  apprehended  might  be  used  with  success. 
The  exact  height  of  the  masls  in  proportion  to  the  form  and 
size  of  the  ship,  remains  yet  a  problem  lo  be  delermined.  TUo 
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more  the  masts  are  elevated  above  llie  centre  of  gravity,  tlie 
Rrealer  will  be  the  surfaee  of  the  sail  which  they  are  enabled 
to  present  to  the  wind  ;  so  far  an  additional  height  seems  to  be 
advantageous.  But  this  a(lvaula;;f  is  diii;inished  by  the  cir- 
cular movement  of  the  mast,  which  operates  to  make  the  vessel 
stoop  to  its  elfort ;  and  this  iniliiitition  is  increased  in  propor- 
tion to  the  additional  height  of  the  niasls  ;  an  inconvenience 
xvliich  it  is  necessary  to  guard  against;  thus  what  is  gained 
vipon  one  hand  is  lost  upon  the  other.  To  reconcile  these 
dillerences,  it  is  certain  that  the  height  of  the  mast  ought  to  be 
determined  by  the  inclination  of  the  vessel,  and  that  the  point 
of  her  greatest  inclination  sliould  be  the  turn  of  this  height 
above  the  centre  of  gravity.  See  the  article  TiuM.  With 
regard  to  the  general  practice  of  determining  the  height  of  the 
masts,  according  to  the  dillcrent  rates  of  the  ships  in  the  royal 
navy,  see  also  the  article  Sail.  In  order  to  secure  the  masts, 
and  counterbalance  the  strain  tliey  receive  from  the  ell'ort  of 
the  sails  impressed  by  the  wind  and  the  agitation  of  the  ship  at 
sea,  they  arc  suspended  by  several  strong-  ropes  extended  from 
their  upper  ends  to  the  outside  of  the  vessel,  called  shrouds, 
(sec  that  article.)  Tlie_\  are  further  supported  by  other  ropes, 
.slrelched  from  their  heads  towards  the  forepart  of  the  vessel. 
See  the  article  Kigging-  In  the  British  navy,  masts  are  pro- 
portioned to  the  extreme  breadth  of  the  ship  from  out  to  out. 

The  main  and  lore  mast  in  all  ships  down  to  60  guns,  one 
inch  diameter  to  every  yard  in  length.  For  50  and  40  guns, 
?|lh  of  an  inch  diameter  to  one  yard  in  length.  For  24  guns, 
Vjths  of  an  inch  in  diameter  to  one  yard  in  length.  All  top 
masts  are  nine-tenths  of  an  inch  in  diameter  to  one  yard  in 
length.  The  fore  top  mast  as  large  as  the  main-top  mast. 
The  top-gallant  mast  one  inch  to  a  yard.  The  mizzen  mast 
^1  of  an  inch  to  one  yard  in  length.  The  mizzen  top-mast  five- 
.sixlhs  of  an  inch  to  one  jard  in  lenglli.  The  bowsprit  an  inch 
and  a  half  to  one  yard.  The  jibboom  seven-eighths  of  an  inch 
to  a  yard.  The  pioportion  for  masting  ships  in  the  merchant's 
service  is  generally  regulated  by  the  judgment  and  experience 
of  the  commander. 


General  Proportion  for  the  Length  of  Masts. 


1000  :  bre«llh  in  feet 

1000  :  main  mast  :  :  , 
1000  :  main  mast  : :. . 
1000  :  main  mast  :  :, . 

1000  :  main  mast  ;  ;. . 

1000 


main  top  mast  : 
main  top  t'last : 
main  top  mast 
1000  :  fore  top  mast  : 


1000 
1000 


mizzen  top  mast.. , 

J  508  ;    I  """"      P  ^       ^ 
H80:    » 
(  50i :   S 


fore  tnp  gall,  mast 


100  Guns. 
00 
tjO 

70  and  60. 
.50 
41 
21 
100,  00,  80,  and 

all  the  rest. 
100,  <J0,  80,  and 
all  tbc  rest. 
S  100,  no,  80,   and 
\       all  tbe  rest. 

rino,  '.:o,  80, 

\  70,    GO,    50, 
(.49,  'U. 
S  100,00,  80,    and 
I        all  llie  rest, 
i  100,  90,  80,    and 
i       all  the  resl. 
<I00,  90,  80,    and 
I       all  the  rest. 
S  too,  !)0,  SO,    aii.l 
I       all  the  rest. 


The  Dimensions  of  Musts  for  East  India  Ships  are, 

Lenglli  in  Feet.              Diameter  in  Inches. 

Main  Mast 80         ov. 

Top  Mast, 50         \o^ 

Top  gallant  Mast, 28         8 

Fore  Mast , 72          24 

Top  Mast, 48         ......  T« 

Top-gallant  Mast 2f>         71 

Mizzen  Mast, 70 

Top  Mast 3fi  ......... 

Bowsprit 50         

Armed  Mast,  is  a  mast  that  is  made  of  iDore  than  one  tree. 
To  Mast  a.S7i:>,  to  hoist  her  masts  into  licr  by  means  of  a 
sheer,  or  of  a  sheer  hulk.     See  these  articles. 
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Explanation   of   the 


Spendiny  a  M\ST,  is  when  it  is  broken  by  foul  weather. 
Sprinr/ixi/  a  Mast,  is  when  it  is  cracked  in  any  place. 
Over  Masted,  or  Taut  Masted;  is  said  of  a  ship  whose  mast.s 
are  too  tall  or  too  heavy,  which  makes  her  lie  too  much  down 
by  tl'.e  wind,  and  labour  too  much  a-hull. 

Under  Masted,  or  Low  Masteil  Ships,  are  such  whose  masts 
on  the  contrary  are  loo  short  or  light ;  in  which  case  she  can- 
not bear  so  gieat  a  sail  as  should  give  her  true  way. 

Clint's  Ballaneed  M\STS  for  Sailinff  Vessels. — The  object  of 
this  invention  is,  by  having  the  n>ast,  rigging,  &.c.  placed  in  a 
ballasted  cassoon  or  box  of  a  semicircular  shape,  suspended 
fore  and  alt  on  pins,  &c.  in  two  deck  beams;  thnt  the  mast, 
&c.  shall  alone  be  acted  on  by  the  wind,  and  (as  shewn  by  the 
figure,)  leave  the  \essei  itself  perfectly  upright,  when  close- 
hauled  upon  a  wind. 

figures.  Fig.  1,  a,  a  section  of  the 
hull  of  the  vessel,  b  a  section  of  the 
swinging  cassoon,  with  the  stays,  pen- 
nants, fee.  fastened  to  it,  and  the  box 
containing  the  ballast;  c,  the  point  of 
suspension  on  the  deck  beams.  Fig.  2 
is  a  plan  of  the  sailing  boat,  contain- 
ing the  cassoon  6,  and  swinging  upon 
the  pivots  c  c.  Mechanical  skill  will 
be  requisite  in  the  construction  uf  the 
parts  for  strength,  to  sustain  the  bal- 
la.st:  pins  of  three  inches  diameter 
would  sustain  about  thirty  or  forty 
tons.  The  forestay  is  to  be  hooked 
to  the  stern  head. 
The  advantages  proposed  by  Mr.  Clint  by  this  construction 
are  Jirst,  perfect  safety  ;  as  be  considers  it  impossible  that  a 
vessel  on  this  construction  could  capsize.  Secondly,  the  vessel 
being  always  upright,  is  constantly  on  what  is  termed  her//;ifj-, 
and  is  always  in  her  trim  ;  whereby  she  will  sail  faster,  and  go 
better  to  windward.  Thirdli/,  the  support  for  the  mast,  &c. 
being  within  the  vessel,  the  width  of  beam  may  be  diminished 
to  one  half,  whereby  the  vessel  will  acquire  length,  and  go 
faster.  Fourthly,  the  ballast  being  suspended  in  the  air  is  01 
more  efl'ect  than  ballast  placed  in  the  bottom  ;  the  latter  being 
identified  with  the  vessel,  and  the  water  loses  as  much  of  its 
weight  as  its  specific  gravity  ;  while  the  former  being  indepen- 
dent of  the  water,  and  maintaining  all  its  weights,  a  much 
smaller  quantity  will  be  required  to  steady  the  mast,  and  the 
vessel  itself  requiring  none,  a  great  degree  of  buoyancy  is 
obtained.  The  truth  of  this  position  may  be  ascertained  by 
holding  in  the  hand  a  weight  in  the  air,  and  holding  it  in  the 
water.  A  vessel  on  tliis  principle  lia.s  been  constructed,  of  the 
fidlowing  dimensions: — Length  23  feel,  breadth  5  do.  depth 
2i  do.  ;  space  for  the  cassoon  5  feet  square,  cassoon  a  good  fit 
to  the  same  size.  She  was  rigged  with  one  mast  of  nineteen 
feet,  carrying  a  galf  and  foresail,  and  containing  fifty  yards  Oi 
cloth.  To  tliose  conversant  with  sailing,  this  quantity  of  rig- 
ging must  appear  very  extraordinary  ;  but  her  capacity  to 
carry  it  results  from  the  principle  mentioned  in  the  position. 
This  invention  is  intended  only  for  such  vessels  as  are  not 
employed  in  the  carrying  of  cargoes,  of  which  class  are  revenue 
cutters,  pleasure  and  pilot  boats,  cartels,  nor  is  it  intended  for 
vessels  above  seventy  tons,  which  may  have  the  bo,\  decked  in. 
When  the  vessel  is  launched  before  the  places  of  the  masts 
are  determined,  extend  a  rope  A  B,  in  the  following  figure,  f. om 


lie  head  to  the  stern.     To  the  extremities  A  and  B  attach  tAt 
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other  ropes  A  I),  UC,  and  apply  to  tlie  ollior  ciidsor  llicsc  ropes 
two  mechanical  powers,  to  draw  the  ship  areordiii;;  lo  the 
(lireclioii  15  C,  parallel  lo  ilsell'.  The  wliule  IjciiiK  lliiis  dis- 
posed, kl  a  niovialile  tuhe  '/,  fixed  upon  the  rope  A  IJ,  have 
niiotlier  lope  /  H  allached  lo  it,  whose  other  end  eoininiini- 
cates  with  a  nicchanii-al  power  K  e<pial  to  the  two  other  poweis 
D  and  C.  Tliis  last  lieini;  ap|)lied  to  the  same  xessel,  in  sin  h 
manner  as  to  take  oil  the  ellects  of  the  two  others  hy  .sliding 
upon  the  rope  A  B,  so  as  to  discover  some  point  '/.,  Iiy  the 
parallelism  of  the  ropes  A  I).  IJ  C,  feehly  extended  with  t!ic 
rope  Z  K  ;  the  line  Z  II  will  he  the  axis  of  the  eipiilihiiuin  of 
the  walei's  rcsislanrc,  and  hy  conse<pieiice  the  m  un  mast 
shoulil  he  planted  in  the  point  Z.  The  lignres  E,  K,  E,  are 
three  windlasses  on  the  shore,  hy  which  this  experiment  is 
applied.  With  regard  to  the  situation  of  the  other  masts,  it  is 
necessary- in  the  same  manner  to  discover  two  points  ;  so  that 
the  diiection  of  the  two  mechanical  powers  operating;,  will  be 
parallel  to  the  axis  of  resistance  HZ,  already  found. 

M.\S'I'1;K  of  .Vris,  is  the  first  dcj;rce  taken  up  in  foreign 
universities,  and  for  the  n'ost  part  in  those  of  Scotland  ;  hut 
the  second  in  Oxford  and  Cambjidge,  candidates  not  htinj; 
admitted  to  that  honour  till  tliey  have  studied  seven  years  in 
the  university. 

MAsri.K  ill  C/ianciri/.  The  masters  in  Chancery  are  assist- 
ants to  the  Lord  Chancellor  ajid  Master  of  tlie  Rolls;  of  these 
there  arc  some  ordinary  and  others  extraordii\ary  :  the  mas- 
ters in  ordinary  are  twelve  in  niind)cr  ;  some  of  v\honi  sit  in 
court  every  day  during  the  term,  and  have  referred  to  th'jm  iu- 
terlocuiory  orders  lor  slatiiig  accounts,  and  eomputinj;  <larn- 
ascs.  and  the  like  ;  and  they  also  administer  oaths,  take  aOida- 
vits,  and  acdinowledfsments  of  deeds  and  reco;;nizances.  The 
masters  extraordinary  are  appointed  to  act  in  the  country,  be- 
yond ten  miles'  distance  from  London. 

MAitvR  iif  t/ic  Fucultics.  ai\  odiccr  under  the  archbishop  of 
Canterbury,  «  ho  crants  licenses  and  dispensations. 

I\lASTt:ll  oj  the  Horse,  a  great  ofliccrofthe  crown,  who  orders 
all  matters  relating  lothe  king's  stables,  races,  breed  of  horses, 
&c- 

Mahtkr  of  llie  Oidiitnice,  a.  great  odleer  who  has  the  chief 
command  of  the  king's  ordnance  and  artillery. 

Mas  ri.n  of  ihr  liolls,  a  patent  olliecr  for  life,  who  has  the  cus- 
tody of  the  rolls  of  parliament,  and  patents  which  pass  the 
great  seal,  and  of  the  records  of  chancery,  Sec.  In  absence  of  the 
chancellor,  he  sits  as  judge  in  the  court  of  chancery  ;  at  other 
times  he  hears  causes  in  the  rolls  chapel,  and  makes  orders; 
lie  hath  a  writ  of  summons  to  parliament. 

MAsTt;u  of  a  Ship,  the  same  with  captain. in  a  merchantman  ; 
but  in  a  king's  ship  he  is  an  oflicer  who  inspects  the  provisions 
and  stores,  takes  eare  of  the  rigging  and  of  the  ballast,  and 
gives  directions  for  stowing  the  hold  ;  and  navigates  the  ship 
under  the  directions  of  his  superior  ofiicer. 

MAsrtit  at  Anns,  in  a  king's  ship,  an  oflicer  who  daily  by 
turns,  as  the  captain  appoints,  is  to  exercise  the  petty  olliceis, 
and  ship's  company,  to  place  and  relieve  sentinels,  to  see  the 
candles  and  hre  put  out  according  to  the  captain's  orders,  to 
take  eare  the  small  arms  are  kept  in  good  order,  and  to  observe 
the  directions  of  the  lieutenant  at  arms. 

Mastkk  i</'</ic  'I'eiUple,  since  the  dissolution  of  the  order  of 
tlie  Templars,  the  spiritual  guide  and  master  of  the  Temple  is 
.so  called,  which  was  the  deaomiaation  of  the  founder  and  his 
successors- 

Masthi  if  the  Wardriilte,  an  oflicer  under  the  lord  chamber- 
lain, who  has  the  care  of  the  royal  robes,  ice. 

iM  \STEUS  and  Servants.  In  London  and  other  places,  the 
mode  of  hiring  is  by  what  is  commonly  called  a  month's  warn- 
ing or  a  month's  wages  ;  that  is,  the  parties  agree  to  separate 
on  either  of  them  giving  to  the  other  a  month's  notice  for  that 
purpose,  or,  in  lieu  thereof,  the  party  requiring  the  separation 
to  pay  or>;ive  up  a  month's  wages.  But  if  the  hiring  of  a  ser- 
vant be  general,  without  any  particular  tin)e  specilied,  it  will 
be  construed  to  be  a  hiring  for  a  year  certain;  and  in  this 
case,  if  the  servant  departs  before  the  year,  he  forfeits  all  his 
wages.  And  where  a  servant  is  hired  for  one  year  certain,  and 
so  from  year  to  year  as  long  as  both  parties  shall  agree,  and 
the  servant  enter  upon  the  second  year,  he  must  serve  out  that 
year,  and  is  not  merely  a  servant  at  will  after  the  first  year.    If 


n  woman  servant  marry,  she  must  ncvcrllieless  serve  out  her 
terii).  If  a  servant  be  disabled  in  his  master's  .service,  by  an 
injury  rci-eived  thriMigh  aiiotlnr's  (lefault,  the  master  may  le- 
covcr  damages  lor  loss  of  his  service.  And  a  master  m!>>  not 
only  inainlain  an  action  against  any  one  who  entices  away 
his  servant,  but  also  against  his  servant;  and  if.  without  any 
enticement,  a  servant  leaves  his  master  without  just  cause,  an 
action  will  lie  agaii.st  another,  w\u)  retains  him  with  a  know- 
ledge of  such  departure.  A  master  has  a  ri;;lit  to  expect  and 
exact  lidelity  and  obedience  in  all  his  lawful  commands;  and 
to  enforce  this.  In;  may  correct  his  servant  in  a  rcasonalile  man- 
ner. In  defence  of  his  master,  a  servant  may  justify  assault- 
ing another,  and  though  death  should  ensue,  it  is  not  murder, 
in  ease  of  any  unlnwiul  attack  upon  bis  master's  peison  or  pin- 
perty.  Acts  of  the  servant  are  in  many  instances  deemed  acts 
of  the  master;  and  he  is  answerable  for  them,  when  they  are 
pursuant  to  his  authority.  If  a  servant  commit  an  act  of  tres- 
pass by  command  or  encouragement  of  his  master,  the  master 
will  be  answerjible.  But  in  so  doing,  his  servant  is  not  excus- 
ed, as  he  is  bounil  to  obey  the  master  in  such  things  only  as 
arc  honest  and  lawful.  If  a  servant  of  an  innkeeper  robs  liis 
master's  guest,  the  master  is  bound  to  make  good  the  loss.  Also, 
if  a  waiter  at  an  inn  sell  a  man  bad  wine,  by  vvhii:\i  his  health 
is  impaired,  an  action  will  lie  against  the  UKistcr.  In  like  man- 
ner, if  a  servant  be  frequently  permitted  to  do  a  thing  by  the 
tacit  consent  of  his  master,  the  master  will  he  liable.  If  a  ser- 
vant is  usually  sent  upon  trust  with  any  tradesman,  and  he 
takes  goods  in  the  name  of  his  master,  upon  his  ow  n  account, 
the  master  must  pay  for  them  ;  and  also,  if  he  is  sent  some- 
times on  trust,  and  at  other  times  with  money.  But  if  a  man 
usually  deals  with  tradesmen  himself,  or  constantly  pays  them 
their  money,  he  is  not  answerable  for  w  hat  his  servant  may 
take  U()  in  his  name.  So  it  is,  if  the  master  never  had  an^  per- 
sonal dealings  with  the  tradesman,  but  the  contracts  have  al- 
ways been  between  the  servant  and  the  tradesman,  and  the 
master  has  regularly  given  his  servant  money  lor  payment  of 
every  thing  had  on  his  account,  the  master  shall  not  be  charged. 
Or  if  a  person  forbid  his  tradesman  to  trust  his  servant  on  his 
account,  and  he  continues  to  purchase  upon  credit,  he  is  not 
liable.  The  act  of  a  servant,  though  he  has  (|uilted  his  master's 
service,  has  been  held  to  be  binding  upon  tin-  master,  by  reason 
of  the  former  credit  given  him  on  his  master's  account,  and  its 
not  being  known  to  the  party  trusting  that  he  was  discharged. 
The  master  is  also  answerable  for  any  injury  arising  by  the 
fault  or  neglect  of  his  servant,  when  cxcculins  his  master's  bu- 
siness. If  a  smith's  servant  lame  a  horse  whilst  shoeing  him, 
or  the  servant  of  a  surgeon  make  a  wound  worse,  an  action  for 
damages  will  lie  against  the  master,  and  not  against  the  servant. 
A  master  is  likewise  chargeable  for  any  nuisance  occasioned 
by  his  servants,  to  the  damage  or  anno\ancc  of  any  individual 
or  the  coniinon  nuisance  of  his  majesty's  subjects.  A  servant 
is  not  answerable  to  his  master  for  any  loss  which  may  happet 
without  his  wilful  neglect,  but  if  he  be  guilty  of  fraud  or  gross 
negligence,  an  action  will  lie  against  him  by  his  master.  X 
master  is  not  liable  in  trespass  for  the  w  illul  act  of  his  servant, 
as  by  driving  his  master's  carriage  against  another,  without  the 
direction  or  assent  of  his  master,  no  person  being  in  the  car- 
riage when  this  act  was  done.  But  he  is  liable  to  answer  for 
any  damage  arising  to  another  from  the  negligence  or  unskil- 
fulness  of  his  servant  acting  in  his  employ,  as  for  negligently 
driving  against  another. 

MASTICATION,  in  Medicine,  the  action  of  chewing,  or  of 
agitating  the  solid  parts  of  our  food  between  the  teeth,  by 
means  of  the  motion  of  thejaws,  the  tongue,  and  the  lips,  where- 
by it  is  broken  into  small  pieces,  impregnated  with  saliva,  and 
so  fitted  for  deglutition  and  a  more  easy  digestion. 

MASTICII,  in  the  materia  nicdica.  v\lien  pure  is  in  the  form 
of  little  round  drops  or  tears  of  a  very  pale  amber.  When 
slightly  wanned,  this  resin  has  a  faint  and  rather  pleasant 
odour,  wlii<:h  becomes  stronger  and  more  grateful  when  it  is 
melted.  In  Turkey,  niastich  is  in  great  iei|uesl  among  women 
as  a  masticatory.  In  other  countries  it  is  employed  medieinal- 
ly  in  fumigalions  ;  and  by  painters  and  other  artists,  in  the 
composition  of  the  tougher  kinds  of  varnislu  s. 

MATCH,  a  kind  of  rope  slightly  twisted,  and  prepared  to 
retain  fire  fur  the  uses  of  artillery,  mines,  fireworks,  S;.e. 
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MATCHING,  ill  the  wine  trade,  the  preparing  vessels  to 
preserve  wines  and  otlier  liquors,  without  their  growinf;  sour 
or  vapitl.  Tlie  method  of  doiiig  it  as  follovvs  :— Jlclt  brimstone 
in  an  iron  ladle,  and  when  thoroughl)  melted  dip  into  it  slips 
of  coarse  linen  cloth;  take  these  out,  and  let  them  cool  ;  this 
the  wine  coopers  call  a  match.  Take  one  of  these  matches, 
set  one  end  of  it  on  fire,  and  put  it  into  the  bung-hole  of  a 
cask  ;  stop  it  loosely,  and  thus  sulier  the  match  to  burn  nearly 
out ;  then  drive  in  the  bung  tiglil,  and  set  the  cask  aside  fur  an 
hour  or  two.  At  the  end  of  this  time  examine  the  cask,  and 
you  will  find  that  the  sulphur  has  communicated  a  violent 
pungent  and  sufl'ocating  seem  to  the  cask,  «ith  a  considerable 
degree  of  aciditv,  which  is  the  gas  and  acid  spirit  of  the  sul- 
phur. The  cask  may  after  this  be  tilled  with  a  small  «ine 
whic!)  has  scarce  done  its  femienliitiou ;  and  bunging  it  down 
tiaht  it  will  lie  kept  good,  and  will  soon  clarify  :  this  is  a  com- 
mon and  very  useful  method,  for  many  poor  «ines  could  scarce 
be  kent  potalde  even  a  few  months  without  it. 

M.ATERIA  MEDICA.  The  materia  medica  includes  all 
those  substances  which  may  contribute  to  the  restoration  of 
health. 

-MATHEMATICS,  from  JSIathema,  a  science.  The  science 
which  contemplates  viliatever  is  capable  of  being  numbered  or 
measured.  Mathematics  are  commonly  distinguished  into  spe- 
culative and  practical,  pure  and  mixed.  Siiccuhitive  iVatlietnn- 
tics,  is  that  whic'i  barely  considers  the  properties  of  things  ;  and 
Practical  Mathematics,  that  which  applies  the  knowledge  of 
those  properties  t>  some  uses  in  life.  Pure  Mathematics  is 
that  branch  which  considers  quantity  abstractedly,  and  without 
any  relation  to  matter  or  bodies,  as  Arithmetic  and  Geometry. 
M'ixed  Mathematics,  considers  quantity  as  subsisting  in  material 
being;  for  instance,  length  in  a  pole,  depth  in  a  liver,  height 
in  a  tower,  &.c.  Pure  Mathematics,  again,  either  considers 
quantity  as  abstract  or  disirele,  these  words  are  synonymous 
in  this  sense,  and  so  computable  as  Arithmetic  ;  or  as  concrete, 
and  so  measurable  as  Geometry.  Mixed  Mathematics  is  very 
e-Ktensive,  and  is  distinguished  by  various  names,  according 
to  the  difi'erent  subjects  it  considers,  and  the  dilferent  views  in 
which  it  is  taken,  such  as  astronomy,  geography,  optics,  hydro- 
statics, navigation,  &c. 

MATRICARIA  Pauthenium.  Common  wild  Feverfew.  The 
Land  i-Voiccr*.— Simon  Pauli  relates,  that  he  has  experienced 
happy  efl'ects  from  it  in  obstructions  of  the  uterine  evacuation. 
I  have  often  seen,  says  he,  from  the  use  of  a  decoction  of 
mafricaria  and  chamomile  flowers  with  a  little  raugwort,  hys- 
teric patients  instantly  relieved,  anil  the  patient  from  a  lethar- 
tic  state  brought  as  it  were  to  life  again.  Matricaria  is  like- 
wise recommended  in  sundry  other  disorders,  as  a  warm 
stimulating  bitter:  all  that  liitters  and  carminatives  can  do, 
says  Geoflroy,  may  be  expected  in  this.  It  is  undoubtedly  a 
medicine  of  some  use  in  these  cases,  but  not  perhaps  equal  to 
chamomile  flowers  alone,  with  which  the  matricaria  agrees  in 
sensible  qualities,  except  in  being  weaker. 

MATTER,  in  Philosophy,  whatever  is  extended,  and  capa- 
ble of  making  resistance ;  hence,  because  all  bodies,  whether 
solid  or  lluid,  are  extended  and  do  resist,  we  conclude  that 
they  are  made  up  of  matter.  That  matter  is  one  and  the  same 
thing  in  all  bodies,  and  that  all  the  variety  we  observe  arises 
from  the  various  forms  and  shapes  it  puts  on,  seems  very  pro- 
bable, from  a  general  observation  of  nature  in  the  generation 
and  destruction  of  bodies  :  tluis,  water  rarefied  by  heat  becomes 
vapour;  a  great  collection  of  which  forms  clouds ;  these  con- 
densed descend  in  hail  or  rain  ;  part  of  this  collected  on  the 
earth  constitutes  rivers  ;  another  part  mixing  with  the  earth, 
enters  into  the  roots  of  plants,  and  expands  itself  into  various 
species  of  vegetables.  In  each  vegetable  it  appears  in  one 
shape  in  the  root,  another  in  the  stalk,  another  in  the  fiowers, 
&c.  Hence  various  bodies  proceed  ;  from  the  oak.  houses,  ships, 
&c.  ;  from  hemp  and  llax  we  have  thread  ;  thence  our  various 
kinds  of  linen  ;  these  degenerate  into  rags,  which  receive  from 
the  mill  the  various  forms  of  paper,  &c. 

According  to  Newton,  it  seems  probable  that  God  in  the  be- 
ginning formed  matter  into  solid,  massy,  impenetrable,  move- 
able particles,  or  atoms,  of  such  sizes  and  figures,  and  with  such 
other  properties,  and  in  such  proportion  to  space,  as  most 
conduced  to  the  end  for  which  be  formed  them ;  these  primi- 


tive particles  being  solids,  are  incomparably  harder  than  any 
porous  bodies  compounded  of  them,  no  ordinary  power  being 
able  to  divide  what  God  himself  made  one  in  tlie  first  creation. 
While  these  particles  continue  entire,  they  may  compose  bodies 
of  the  same  nature  and  texture  in  all  ages;  but  should  they 
wear  away,  or  break  in  pieces,  the  nature  of  things  depending 
on  them  may  be  changed.  Water  and  earth  composed  of  old 
worn  particles  and  fragments  of  particles,  would  not  be  of  the 
same  nature  and  texture  now,  with  water  and  earth  composed 
of  entire  particles  in  the  beginning  ;  and  tlierefore,  that  nature 
may  be  lasting,  the  changes  of  corporeal  things  are  to  be  placed 
only  in  the  various  separations  and  new  associations  of  motions 
of  these  permanent  particles, compound  bodies  being  apt  to  break, 
not  in  the  midst  of  solid  particles,  but  w  here  those  particles  are 
laid  together  and  only  touch  in  a  few  minutes.  Dr.  Berkeley 
argues  against  the  existence  of  matter  itself,  and  endeavours 
to  prove  that  it  has  no  existence  out  of  the  mind.  Some  late 
philosjphers  have  advanced  a  new  hypothesis  concerning  the 
nature  and  essential  properties  of  matter,  as  Boscovich,  in  his 
"Theoria  PhilosophiiB  Naturalis;"  who  supposes  that  matter  is 
not  impenetrable,  but  consists  of  physical  points  only,  endued 
with  powers  of  attraction  and  repulsion,  taking  place  at  different 
distances  ;  thatitissurrounded  with  vaiiousspheres  of  attraction 
and  repulsion,  in  the  same  manner  as  solid  matter  is  supposed 
to  be.  Provided  therefore  any  body  move  with  a  sufficient 
degree  of  velocity,  or  have  a  sufficient  momentum  to  overcome 
any  power  of  repulsion  that  it  may  meet  with,  it  will  find  no 
dilliculty  in  making  its  way  through  any  body  whatever.  If 
the  velocity  of  such  body  in  motion  be  sufficiently  great,  Bos- 
covich  contends  that  the  particles  of  any  body  through  which  it 
passes,  will  not  even  be  moved  out  of  their  place  by  it.  With 
a  degree  of  velocity  something  less  than  this,  they  will  be  con- 
siderably agitated,  and  ignition  might  perhaps  be  the  conse- 
quence, though  the  progress  of  the  body  in  motion  would  not 
be  sensibly  interrupted;  and  with  a  still  less  momentum,  it 
might  not  pass  at  all.  Dr.  Priestley,  and  some  others  of  our 
own  country,  entertained  the  same  opinion.  In  conformity  to 
this  hypothesis  Priestley  maintains  that  matter  is  not  that  ineit 
substance  that  it  has  been  supposed  to  be;  that  powers  of  at- 
traction or  repulsion  are  necessary  to  its  being  ;  and  that  no 
part  of  it  appears  impenetrable  to  other  parts.  Accordingly, 
he  defines  matter  to  be  a  substance  possessed  of  the  property 
of  extension,  and  of  powers  of  attraction  or  repulsion,  not  dis- 
tinct from  matter,  and  foreign  to  it,  but  absolutely  essential  to 
its  nature  and  being  ;  so  that  when  bodies  are  divested  of  these 
powers  they  become  nothing.  In  another  place,  Priestley  has 
given  a  somewhat  different  account  of  matter  ;  according  to 
which  it  is  only  a  number  of  centres  of  attraction  and  repulsion, 
or,  more  properly,  of  centres  not  divisible,  to  which  divine  agen- 
cy is  directed  ;  and  as  sensation  and  thought  are  not  incompa- 
tible with  these  powers,  solidity  or  impenetrability,  and  con- 
quently  a  vis  inertia-,  only  having  been  thought  repugnant  to 
them,  he  maintains  that  we  have  no  reason  to  suppose  that 
there  are  in  man  two  substances  absolutely  distinct  from  each 
other.  But  Dr.  Price,  in  a  correspondence  with  Dr.  Priestley, 
published  under  the  title  of  "A  Free  Discussion  of  the  Doc- 
trines of  Materialism  and  Philosphical  Necessity,"  1778,  sug- 
gested a  variety  of  unanswerable  objections  against  this  hypo- 
thesis of  the  penetrability  of  matter,  and  against  the  conclu- 
sions that  arc  drawn  from  it.  The  ris  inertia  of  matter  is  the 
foundation  of  all  that  is  demonstrated  by  natural  philosophy 
concerning  the  laws  of  the  collision  of  bodies.  This  is  the  foun- 
dation of  Newton's  philosophy,  and  especially  of  his  three 
laws  of  motion.  Solid  matter  has  the  power  of  acting  on 
other  matter  by  impulse  ;  but  unsolid  matter  cannot  act  at  all 
by  impulse  ;  and  this  is  the  only  way  in  which  it  is  capable  of 
acting  by  any  action  that  is  properly  its  own.  If  it  be  said 
that  one  particle  of  matter  can  act  upon  another  without  con- 
tact and  impulse,  or  that  matter  can,  by  its  own  proper  agency, 
attract  or  repel  other  matter  w  hich  is  at  a  distance  from  it,  then 
a  maxim  hitherto  universally  received  must  be  false,  that  "  No- 
thing can  act  where  it  is  not."  Newton,  in  his  letters  to  Hentley, 
calls  the  notion  that  matter  possesses  an  innate  power  of  attrac- 
tion, or  that  it  can  act  upon  matter  at  a  distance,  and  attract 
and  repel  it  by  its  own  agency,  an  absurdity  into  which  he 
thought  no   one  could  possibly  fall.     And  in  another  place  he 
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expressly  dis('li«iiiis  tlie  notion  of  innate  j,'ra\it),  and  has  taken 
pains  to  shew  that  lie  did  not  take  it  to  bean  essential  property 
ol'hodics.  liy  the  same  kind  of  rtasonin;;- pursued,  it  must  ai)- 
pear  that  matter  has  not  the  power  of  atlraeliui;-  ami  n  jk  lliii^  ; 
that  this  power  is  the  (lower  of  sonic  foreign  cause,  ac-lln;;  upon 
matter  aeeordim;  to  stated  laws  ;  and  eonseipicntly  that  attrae- 
tiou  and  rejiulsioii  not  hein;;  actions,  much  less  inherit  (jualitics, 
of  matter;  as  sueh,  it  ou;;ht  nut  to  be  defined  by  tlieni.  And 
if  matter  has  no  other  property,  as  Dr.  Priestley  asserts,  than 
the  pow  er  of  attracting'  and  repellins;,  it  must  be  a  non-entity  ; 
because  this  is  a  property  that  eauiiot  bclo.ip  to  it.  J5esides, 
all  po«er  is  the  power  of  something',  and  yet  ifinattcr  is  notliiuir 
the  very  idea  of  it  is  a  eonlradielion.  If  matter  be  not  solid 
extension,  what  eau  it  be  more  than  mere  extension.  Farther, 
matter  that  is  not  solid,  is  the  same  with  pore  ;  and  therefore 
it  cannot  possess  what  philosophers  mean  by  the  monicntuin  or 
force  of  bodies,  which  is  always  in  proportion  to  the  (piantilj 
of  matter  in  bodies  void  of  pore. 

MATIUX,  or  Mother  Earth,  the  stone  in  which  metallic  ores 
arc  found  enveloped. 

TVIATUOSSES,  are  soldiers  in  the  train  of  artillery,  who  are 
next  to  the  gunners,  and  assist  them  in  loading,  tiring,  and 
spuDging  the  preat  guns. 

JMAUNDAY  Thirsday,  is  the  Thursday  in  the  passion 
week;  called  Munday  or  Mandate  Thursday,  from  the  eoni- 
niand  which  our  Saviour  gave  his  apostles  to  commemorate 
him  in  the  Lord's  Supper,  which  he  this  day  instituted;  or 
from  the  new  commandment  that  he  gave  them,  to  love  one 
another,  after  he  had  washed  their  feet  in  token  of  his  love  to 
them. 

MAUPERTUIS,  Peter  Louis  Morceau  de,  a  celebrated 
French  mathematician  and  philosopher,  was  born  at  Malo.  in 
1G98,  and  w  as  there  privately  educated,  till  he  attained  his  IGlh 
year,  when  he  was  placed  under  the  celebrated  professor  of 
philosophy,  M.  Le  llland,  in  the  college  of  La  Rlarche,  at 
Paris;  while  M-  Guisnee,  of  the  Academy  of  Sciences,  was  his 
instructor  in  mallieniatics.  In  1723  he  became  a  member  of 
the  French  Academy,  and  five  years  after  a  fellow  of  the 
Royal  Society  of  London.  In  1736  he  was  sent,  with  other  aca- 
ilcmiciaDS,  to  the  North,  to  determine  the  ligure  of  the  eartli, 
which  service  they  performed  with  reputation.  At  tlie  invita- 
tion of  the  Prince  of  Prussia,  afterwards  Frederic  the  Great, 
he  went  to  Berlin,  and  was  appointed  president  and  director  of 
the  Academy  there.  He  died  at  Basil,  in  1709. 
MAXILLA.     See  Anatomy. 

M.\XIM,  an  established  proposition  or  principle,  in  which 
sense  it  denotes  much  the  same  with  axiom.     See  Axiom. 

MAXIMA  ET  MINIMA,  in  Analysis  and  Geometry,  are  the 
greatest  arid  least  value  of  a  variable  quantity  ;  and  the  method 
of  finding  these  greatest  and  least  values,  is  called  the  Metho- 
dus  de  Muxiniis  et  Minimis,  which  forms  one  of  the  most  inte- 
resting inquiries  in  the  modern  analysis.  This  subject  was  con- 
sidered geometrically  by  some  of  the  most  ancient  mathema- 
ticians, particularly  by  Apolloiiius,  in  the  5th  bookof  his  Conies, 
and  there  are  still  a  few  problems  of  this  kind,  which  succeed 
better  by  the  geometrical  than  by  the  analytical  method  ;  tlieir 
number,  however,  is  very  limited,  compared  with  those  which 
may  be  elegantly  formed  w  ith  analysis.  The  metliod  of  maxima 
et  minima,  according  to  the  analytical  doctrine,  lirst  arose  at  the 
beginning  of  the  seventeenth  century,  after  the  invention  of 
Des  Cartes  for  expressing  the  properties  of  curve  lines  by 
means  of  algebraical  equations,  and  classing  them  into  dillerent 
orders  according  to  the  degree  of  the  equation  which  expressed 
the  relation  between  the  abseis  and  ordinate.  Besides  the 
method  of  Des  Cartes,  we  have  also  those  of  Fermat,  Hudde, 
Huygens,  Sluze,  and  some  others,  which  are  now  all  supplanted 
by  the  general  and  elegant  method  of  fluxions. 

MAXIMUM,  in  Mathematics,  denotes  the  greatest  quantity 
tttaiiiable  in  a  given  case.  If  a  quantity  conceived  to  be  gene- 
rated by  motion,  increases  or  decreases  till  it  arrives  at  a  cer- 
tain magnitude  or  position,  and  then,  on  the  contrary,  grows 
less  or  greater,  and  it  be  required  to  delerniine  the  said  mag- 
nitude or  position,  the  question  is  called  a  problem  de  niaxi- 
niis  et  niiiiiniis.  TIjus  Id  a  point  wi  move  uniforiiily  in  a  right 
line,  from  A  towards  15,  and  let  another  point  «  move  alter  it, 
with  a  velocity  cither  increasing  or  decreasing,  but  so  that  it 
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may  at  a  certain  position,  D,  become  equal  to  that  of  the   for- 
mer point  ;ii,  moving  uniformly. 

I)  C 

A + -t- B 

n  m 

This  being  premised,  let  the  motion  of  71  be  first  considered 
as  an  increasing  one  ;  in  which  case  the  distance  of  n  behind  m 
will  continually  increase,  till  the  two  points  arrive  at  the  con- 
leiuiiorary  positions  C  and  1)  ;  but  afterwards  it  will  again  de- 
crease ;  for  the  motion  of  n  till  then  being  slower  than  at  I),  it 
is  also  slower  than  that  of  the  preceding  point  m,  (by  the  hypo- 
thesis,) but  becoming  quicker  afterwards  than  that  of  111,  the 
distance  7»iH  (as  has  been  already  said)  will  again  decrease, 
and  therefore  as  a  maximun),  or  tlie  greatest  all,  when  the  ce- 
lerities of  the  two  points  are  equal  to  each  oilier-  But  if  h  ar- 
rives at  1)  with  a  decreasing  celerity,  then  its  motion  beitig 
first  swifter,  and  afterwards  slower  than  that  of  m.  the  distance 
of  mn  will  first  decrease  and  then  increase,  and  therefore  is  a 
minimum,  or  the  least  of  all,  in  the  forementioned  circumstance. 
Since  then  the  distance  m  n  is  a  maximum  or  a  miniiuum,  w  hen 
the  velocities  of  m  a:id  n  arc  c(|ual,  or  when  the  diitanee  in- 
creases as  fast  through  the  motion  of  »i,  as  it  decreases  by 
that  of  ?i,  its  fluxion  at  that  instant  is  evidently  equal  to 
nothing.  Therefore  as  the  points  m  and  n  may  be  conceived 
such  that  their  distance  7h  m  may  express  the  measure  of  any 
variable  quantity  whatever,  it  follows,  that  the  fluxion  of  any 
variable  quantity  w  liatcver,  when  a  maximum  or  a  minimum,  is 
equal  to  nothing.  The  rule  therefore  to  determine  any  flowing 
quantity  in  an  e(|ualion  proposed,  to  an  extreme  value,  is  : 
ha\iugputthe  equation  into  fluxions,  let  the  fluxion  of  that 
quantity  whose  extreme  value  is  sought,  be  supposed  equal 
to  nothing  ;  by  which  means  all  those  members  of  the  equation 
in  which  itis  found  \\ill  vanish,  and  the  remaining  ones  will 
give  the  determination  of  the  maximum  or  iiiiuimum  required. 
See  Fj.uxions. 

MAY.  Reckoning  from  January,  this  is  the  fifth  month  in 
our  year  ;  or  the  third,  if  we  begin,  as  the  antient  Romans  did, 
with  JIarch.  By  Romulus  it  was  called  Dluius,  out  of  respect 
to  the  senators  and  nobles  of  his  city.  Some,  however,  have 
thought  that  the  name  is  derived  from  Main,  the  mother  of 
Mercury,  to  whom  sacrifices  were  offered  on  the  first  day  of 
this  month.  May  was  supposed  by  the  ancients  to  be  under 
the  immediate  protection  of  Apollo.  In  it  they  kept  the  festi- 
val of  Bona  Dca ;  also  that  of  the  goblins  called  I.emuria,  and 
the  ceremony  of  the  expulsion  of  the  kings.  In  this  month  the 
sun  enters  Gemini,  the  earth  teems  with  vegetative  life,  the  trees 
are  adorned  with  blossoms,  and  the  gardens  are  perfumed  with 

the  fragrance  of  flowers The  Kalendar  of  Animated  nature 

for  May,  round  London,  brings  the  cuckoo  and  turtle-dove, 
the  glow-worm,  and  the  fern  ow  I,  or  goatsucker. — In  Vegetable 
nature,  the  lily  of  the  valley,  the  tulip-tree,  the  oak,  ash,  sweet 
chestnut,  barberry,  and  lime  trees  flower  and  blossom.  Rye 
is  now  in  the  ear. — In  the  Kitchen  garden,  sow,  protect,  pro- 
pagate, plant,  transplant,  attend  to  routine  culture,  and  destroy 
insects  and  vermin.  In  the  hardy  fruit  department,  plant, 
plune,  and  attend  to  routine  culture.  In  the  culinary  hot- 
house department  attend  to  glass-easing,  the  pinery,  and 
forcing  department.  Much  is  to  be  done  in  the  flower  garden, 
open  ground  and  hot-hou.'.e  departments;  as  also  in  the  plea- 
sure ground  and  shrubbery.  Fell  old  oaks  and  other  barking 
trees,  and  prune  oaks,  because  the  wood  heals  quicker  v\hile 
the  sap  is  flowing. — Of  fish  we  have  the  same  kinds  in  season 
this  month  as  in  April,  which  see;  so  also  of  meat,  and  poul- 
try. Vegetables  are  more  abundant,  and  to  our  winter  stores 
of  fruits  there  arc  now  added  strawberries,  cherries,  melons, 
gooseberries,  and  currants. 

May  Weill,  in  Botany,  is  a  troublesome  weed,  which  resem- 
bles wild  cliamoiiiile.  It  is  a  trailing  perennial  plant,  the 
branches  of  which  put  forth  roots  at  every  joint.  By  these 
means,  and  by  scattering  its  seeds  in  the  fields  long  before  the 
corn  is  ripe,  it  niullipli<s  without  the  possibility  of  prevention. 
It  flow  ers  in  May,  and  from  this  circumstance  derives  its  name. 
It  is  chiefly  extirpated  by  summer  fallowing,  and  by  burning 
the  roots  collected  by  good  harrowing.  Many  other  weeds, 
together  with  various  fruits,  flowers,  and  natural  productions 
7X 
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bear  the  name  of  May,  from  their  appearing  during  this  month 
in  the  greatest  state  of  perfection. 

MAYER,  Tobias,  a  German  astronomer  and  meclianician, 
was  born  at  Manpach,  in  Wirtemberg,  in  the  year  1723  ;  and  in 
1751  lie  was  nominated  mathematical  professor  at  the  univer- 
sity of  Gottingen,  and  soon  after  was  admitted  a  member  of 
the  Royal  Society  in  that  town.  From  this  time  every  year  of 
his  life  was  distinguished  by  discoveries  in  geometry  and  astro- 
nomy. He  invented  many  useful  instruments;  he  applied 
himself  to  study  the  theory  of  the  moon;  he  extended  his  ob- 
servations to  the  planet  Mars  and  the  fixed  stars,  determining 
the  places  of  the  l:itter,  and  ascertaining  that  they  possess  a 
certain  degree  of  motion  relative  to  their  respective  systems- 
Ton  ards  the  close  of  his  short  life  the  magnetic  needle  engaged 
his  attention,  to  which  he  assigned  more  certain  laws  than 
those  before  received.  To  all  his  pursuits  he  applied  with 
such  indefaii;;able  assiduity,  that  he  died  literally  worn  out 
with  labour,  in  17(i2,  at  the  age  of  tliirty-nine  years. 

MEAD,  a  wholesome,  agreeable  liquor,  prepared  with  honey 
and  water.  One  of  the  best  methods  of  preparing  mead  is  as 
follows: — Into  twelve  gallons  of  water  put  the  whites  of  .-ix 
eggs;  mixing  these  well  together,  and  to  the  mixture  adding 
twenty  pounds  of  honey.  Let  the  liquor  boil  an  hour;  and 
when  boiled,  add  cinnamon,  ginger,  cloves,  mace,  and  rose- 
mary. As  soon  as  it  is  cold,  put  a  spoonful  of  yeast  to  it,  and 
turn  it  up,  keeping  the  vessel  filled  as  it  works  ;  when  it  has 
done  working,  stop  it  up  close  ;  and,  when  line,  !)ottle  it  off  for 
use.  The  author  of  the  Dictionary  of  Chemistry  directs  to 
choose  the  whitest,  purest,  and  best  tasted  honey,  and  to  put  it 
into  a  kettle  with  more  than  its  w  eight  of  water  :  a  part  of  this 
liquor  must  be  evaporated  by  boiling,  and  the  li(iuor  scummed, 
till  its  consistence  is  such,  that  a  fresh  egg  shall  be  supported 
on  its  surface  vyithout  sinking  more  than  half  its  tJiickness  into 
the  liquor  ;  then  the  liquor  is  to  be  strained  and  poured  through 
a  funnel  into  a  barrel ;  this  barrel,  which  ought  to  be  nearly 
full,  must  be  exposed  to  a  heat  as  equable  as  possible,  from 
20  to  27  or  28  degrees  of  Mr.  Reaumur's  thermomeltr,  taking 
care  that  the  bung-hole  be  slightly  covered,  but  not  closed. 
The  phenomena  of  the  spirituous  fermentation  will  appear  in 
this  liquor,  and  will  subsist  during  two  or  three  months, 
according  to  the  degree  of  heat ;  after  which  they  will  diminish 
and  cease.  During  this  fermentation,  the  barrel  must  be  filled 
up  occasionally  with  more  of  the  same  kind  of  liquor  of  honey, 
some  of  which  ought  to  be  kept  apart,  ou  purpose  to  replace 
the  liquor  which  tlows  out  of  the  barrel  in  froth.  When  the 
fermentation  ceases,  and  the  liquor  has  become  very  vinous, 
the  barrel  is  then  to  be  put  into  a  cellar,  and  well  closed  ;  a 
ye«r  afterwards,  the  mead  will  be  fit  to  be  put  into  bottles. 
Mead  is  a  liquor  of  very  ancient  use  in  Britain.     See  Feast. 

Mead,  Dr.  Richard,  a  celebrated  English  physician,  was 
horn  at  Stepney  near  London,  where  his  father,  the  Rev-  Mr. 
Matthew  Mead,  had  been  one  of  the  two  ministers  of  that 
parish  ;  but  in  1G62  was  ejected  for  nonconformity,  but  con- 
tinued to  preach  at  Stepney  till  his  death.  As  Mr.  Mead  had 
a  handsome  fortune,  he  bestowed  a  liberal  education  upon  13 
children,  of  w  horn  Richard  w  as  tlie  eleventh  ;  and  for  that  pur- 
pose kept  a  private  tutor  in  his  house. 

MEADOW,  in  its  general  signification,  means  pasture  or 
grass  lands,  annually  mown  for  hay  ;  but  it  is  more  particularly 
applied  to  lands  that  are  so  low  as  to  be  too  moist  for  cattle  to 
graze  upon  them  in  win'.cr  without  spoiling  the  sward. 

Meadow-sweet.  S/iiraa  Filipi-ndiila. — The  roots  of  this,  in 
Sweden,  are  ground  and  made  into  bread. 

MEAL,  the  flour  of  grain.  The  colour  and  weight  arc  flie 
two  things  which  denote  llie  value  of  meal  or  flour  ;  the  w  liiter 
and  heavier,  other  things  being  alike,  the  belter  it  always  is. 

ME.VN,  in  general,  denotes  the  middle  between  two  ex- 
tremes :  thus  we  say,  the  mean  distance,  mean  proportion,  &c. 

Mean,  Arithinetiail,  is  half  the  sum  of  the  two  extremes,  as 

•2  +  n 
4  is  the  arithmetical  mean  between  2  and  6 ;  for  — ^ —  zz  4. 

Mean,  Genmetrknl,  is  the  s<piare  root  of  tlic  rectangle,  or 
product  of  the  two  extremes,  thus,  /^  1  x  9  =^  *\/  9  :=  3.  To 
find  two  mean  proportionals  between  two  extremes:  multiply 
each  extreme  by  the  square  of  the  other,  then  extract  the  cube 


root  out  of  each  product,  ana  the  two  roots  will  be  the  mean 
pioportionals  required.  Required  two  proportionals  between  2 
and  16,  2  x  2  x  16  =  64,  and  V64=4.  Again,  V^X^'S'^ 
'v/  512  ^8.  4  and  8,  therefore,  are  the  two  mean  proportionals 
sought. 

Ilarmonical  Mean,  is  double  a  fourth  proportional  to 
the  two  extremes  themselves  a  and  6.  Or  it  is  the  reciprocal 
of  the  arithmetical  mean  between  the  reciprocals  of  the  given 
extremes. 

MEASURE,  among  Botanists.  In  describing  the  parts  of 
plants,  Tournefort  introduced  a  geometrical  scale,  which  many 
of  his  followers  have  retained.  They  measured  every  part  of 
the  plant  ;  and  the  essence  of  the  description  consisted  in  an 
accurate  mensuration  of  the  whole.  As  the  parts  of  plants, 
however,  are  liable  to  variation  in  no  circumstance  so  much  as 
that  of  dimension,  Liniiicus  very  rarely  admits  any  other  mensu- 
ration than  that  arising  from  the  respective  length  and  breadth 
of  the  parts  compared  together.  In  cases  that  require  actual  men- 
suration, the  same  author  recommends,  in  lieu  of  Tournefort's 
artificial  scale,  the  following  natural  scale  of  the  human  body,  the 
sum  of  the  extremes,  and  which  bethinks  is  much  more  conve- 
nient, and  equally  accurate.  The  scale  in  (|uestion  consists  of  1 1 
degrees.which  are  as  follow  :  1.  A  hair's  breadth,  or  the  diameter 
of  a  hair  {capillus).  2.  A  line  (linea),  the  breadth  of  the  crescent 
or  white  appearance  at  the  root  of  the  finger,  (not  thumb,  mea- 
sured from  the  skin  ton  ards  the  body  of  the  nail ;  a  line  is 
equal  to  12  hairbreadths,  and  is  the  12th  part  of  a  Parisian  inch. 
3.  A  nail  (loi/zuw),  the  length  of  a  finger  nail ;  equal  to  six  lines, 
or  half  a  Parisian  inch.  4.  A  thumb  (jyollex),  the  length  of  the 
first  or  outermost  joint  of  the  thumb  ;  equal  to  a  Parisian  inch. 
5.  A  palm  (palrnvs),  the  breadth  of  the  palm  exclusive  of  the 
thumb  ;  equal  to  three  Parisian  inches.  6.  A  span  (spithama), 
the  distance  between  the  extremity  of  the  thumb  and  that  of  the 
first  finger  when  extended  ;  equal  to  seven  Parisian  inches.  7.  A 
great  span  {ilo(lra7is),  the  distance  between  the  extremity  of  the 
thumb  and  that  of  the  little  finger  when  extended,  equal  to  nine 
inches.  8.  A  foot  (pes),  measuring  from  the  elbow  to  the  basis 
of  the  thumb;  equal  to  12  Parisian  inches.  9.  A  cuh\t  (cubitus), 
from  the  elbow  to  the  extremity  of  the  middle  finger;  equal  to 
17  inches.  10.  An  arm  Un^^lh  (bracliiuju),  from  the  armpit  to 
the  extremity  of  the  middle  finger,  equal  to  24  Parisian  inches, 
or  two  feet.  11.  A  fathom  (orr/i/n),  the  measure  of  the  human 
stature  ;  the  distance  between  the  extremity  of  the  two  middle 
fingers,  when  the  arms  are  extended  ;  equal,  where  greatest, 
to  six  feet. 

Measuke  nf  a}i  Ani/Je.  is  an  arch  described  from  the  vertex 
in  any  place  between  its  legs.  Hence  angles  are  distinguished  by 
the  ratio  of  the  arches,  described  from  the  vertex  between  the 
legs  to  the  peripheries.  Angles  then  are  distinguished  by  those 
arches  ;  and  the  arches  are  distinguished  by  their  ratio  to  the 
periphery.  Thus  an  angle  is  said  to  be  so  many  degrees  as  are 
there  in  the  said  arch. 

Measure  of  a  Solid,  is  a  cube  whose  side  is  an  inch,  a  foot, 
or  a  yard,  or  any  other  determinate  length.  In  geometry,  it  is  a 
cubic  perch,  divided  into  cubic  feet,  digits,  &c. 

MEASuiiE  of  Velocity,  in  Mechanics,  is  the  space  passed  over 
by  a  moving  body  in  a  given  time.  To  measure  a  velocity 
therefore,  the  space  must  be  divided  into  as  many  equal  parts 
as  the  time  is  conceived  to  be  divided  into  ;  the  quantity  of 
space  answering  to  such  a  part  of  time  is  the  measure  of  the 
velocity. 

Measure  of  Force  for  perforating  Mclul  and  other  Substances. 
The  measure  of  the  force  necessary  to  punch  a  hole  through  a 
plate  of  metal  or  other  substance,  must  be  an  interesting  sub- 
ject to  scientific  readers.  We  shall  therefore  here  insert  the 
result  of  some  of  Mr.  Bevan's  experiments  made  on  that  sub- 
ject. A  good  cylindrical  steel  punch  was  made,  and  fitted  to 
a  guide  or  director,  so  as  to  move  correctly  to  a  cylindrical 
hole  in  a  steel  plate  connected  with  the  guide  ;with  this  instru- 
ment the  artist  was  able  to  force  cylinders  of  metal  very  uni- 
form, and  with  little  or  no  bur  to  the  hole,  both  by  simple 
pressure  and  by  percussion.  The  results  of  some  experiments 
made  on  the  force  of  simple  pressure,  to  make  a  hole  through  a 
metal  plate  of  one-eighth  of  an  inch  in  thickness,  and  one-fourth 
of  an  inch  in  diameter,  are  as  follow  :  — Plate  iron,  3900  lbs.  j 
cast   brass,   3200  lbs. ;  hammered  brass,  3G00  lbs. ;    copper, 
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2800U)S.  The  followiiif;  arc  tlic  rcsiills  from  llic  sniiie  macliinc, 
on  siiccinu'iis  of  wood,  in  the  flircclion  of  Ihc  firaiii,  of  the  same 
thickness  anil  diameter  : — Christiania  deal,  l.'i.'i  Ihs.  ;  niaho- 
(tanv,  170  Ihs.  ;  dry  box  wood,  :)'>(>  Ihs.  ;  beeeli,  '.201  Ihs. ;  ash, 
lU'ihs-;  oak  l,'.(;lhs. :   elm,  IJ-Jllis. 

Mr.Asi'iu.,  in  a  Icpal  and  commercial  sense,  denotes  a  certain 
quantity  or  proportion  of  any  tiling  bon;tlit,  sold,  valncd,  or 
the  like.  On  the  1st  of  May,  182.'j,  a  total  alteration  took  place 
in  the  wcij;hts  and  measures  liillicrto  used  in  Great  Britain. 

T/ie  Hiilmniile  of  the  Iiiipdiid  Si/slciii  —  Ti\\i.v  a  pendulum 
which  will  viliratc  seconds  in  London,  on  a  level  of  the  sea,  in 
a  vacuum;  divide  all  that  part  thereof  which  lies  between  the 
axis  of  suspension  and  the  centre  of  osrillalion  into  391.'!9;t 
equal  parts  ;  then  will  ten  thousand  of  those  parts  be  an  impe- 
rial inch,  twelve  whereof  make  a  foot,  and  tliirly-six  whereof 
make  a  yaid. 

The  St<iii(l<ir(l  Yard  is,  "  that  distance  between  the  centre.') 
of  the  two  points  in  the  pcold  studs  in  the  straight  brass  rod, 
now  in  the  custody  of  the  clerk  of  the  House  of  Commons, 
whereon  the  word<  and  li;;urcs  '  Standard  Yard,  17G(),'  are  en- 
graved, which  i.s  declared  to  be  the  genuine  standard  of  the 
measure  nf  length  called  a  yard:  and  as  the  expansibility  of 
the  metal  would  cause  some  variation  in  the  length  of  the  rod 
in  dilfercnt  dcfrrces  of  temperature,  the  act  determines  that  the 
brass  rod  in  question  shall  be  of  the  tpmi)eralurc  of  02  dcg. 
Faht.  The  measure  is  to  be  denominated  the  "  Imperial  Stan- 
dard Yard,'  and  to  be  the  nnlii  standard  uherebij  all  other  measures 
nf  lineal  extensinn  shall  be  eomputed.  Thus  the  /oo(,  the  ineh,  the 
pole,  the  furlunf/,  and  the  mile,  shall  bear  the  same  proportion 
to  the  imperial  .Standard  Yard  as  they  have  hitherto  borne  to 
llie  yard  measure  in  general  use." 

The  act  also  makes  provision  for  the  restoration  of  the  stand- 
ard yard,  in  ease  of  loss,  destruction,  or  defacement,  by  a  refer- 
ence to  an  invariable  natural  standard,  which  is  to  be  that  pro- 
portion which  the  yard  bears  to  the  length  of  a  pendulum, 
vibrating  seconds  of  time  in  the  latitude  of  London,  in  a  vacuum 
at  the  level  of  the  sea;  which  is  found  to  be  as  30  inches  (the 
yard)  to  391393  (the  pendulum);  thus  .i  sure  means  is  estab- 
lished to  supply  the  loss  which  might  by  possibility  occur. 

Take  a  cube  of  one  such  ineh  of  distilled  water,  at  G2°  of 
temperature,  by  Fahrenheit's  thermometer,  let  this  be  weighed 
]iy  any  weight,  and  let  such  weight  be  divided  into  2.V2158 
equal  parts,  then  will  one  thousand  of  such  parts  be  a  troy  grain  ; 
and  seven  thousand  of  those  grains  will  be  a  pound  avoirdu- 
pois, the  operation  having  been  performed  in  air.  Ten  pounds 
such  as  those  mentioned,  of  distilled  water,  at  02°  of  temper- 
ature, will  be  a  gallon,  wliich  gallon  will  contain  two  hundred 
and  seventy- seven  cubic  inches,  and  tsvo  hundred  and  sevemy- 
four  one  thousandth  parts  of  another  cubic  inch. 

The  Standard  Ponnr/,  is  determined  to  be  that  standard  pound 
troij  weight  made  in  the  year  1768,  in  the  custody  of  the  cbrk 
of  the  House  of  Commons  ;  such  weight  is  to  be  denominated 
the  "Imperial  Standard  Troy  Pound  ;"  and  after  the  first  of 
May,  1825,  it  is  to  be  "  the  only  standard  measure  of  wciyht  from 
n^hieh  all  ulher  weir/hts  shall  he  derived,  eomputed,  and  aseertained 
and  that  oni"  twelfth  part  of  the  said  troy  ])ound  shall  be  an 
ounce,  and  one  twentieth  part  of  such  ounce  shall  be  a  pennt/- 
velght,  ami  that  one  twenty-fourth  part  of  such  pennyweight 
shall  be  a  ijrain  ;  so  that  57G0  such  grains  shall  be  a  pound  troy, 
anil  7000  such  grains  shall  be  declared  to  be  a  pound  avoirdupois, 
and  one  sixteenth  part  of  the  said  pound  avoirdupois  shall  be 
an  ounce  avoirdupois,  and  one  sixteenth  part  of  such  ounce  shall 
be  a  drachm." 

If  the  standard  pound  s!iall  be  lost,  destroyed,  or  defaced, 
the  act  directs  that  it  shall  be  recovered  by  reference  to  the 
weight  of  a  cubic  inch  of  water  :  it  having  been  ascertained  that 
a  cubic  inch  of  distilled  water,  weighed  in  air  by  brass  weights 
at  the  temperature  of  C2  dcg.  Fah.  and  the  barometer  at  30 
inches,  is  ccjual  to  252  4.'}8  grains,  and  as  the  standard  troy 
pound  contains  .0700  such  grains,  it  is  therefore  established  that 
the  original  standard  pound  may  be  at  nny  time  recovered  by 
making  another  weight  to  bear  the  proi)orlion  just  mentioned 
to  a  cubic  inch  of  water. 

The  Standard  ilallon  is  determined  by  the  act  to  be  siicn 
measure  as  shall  contain  ten  pounds  avoirdupois  of  distilled 
water,  weighed  in  air,  at  the  temperature  of  02  deg.  Fah.  and 


the  barometer  at  30  inches,  and  such  measure  is  ilcclared 
to  be  the  "  Imperial  Standard  (iallon,  and  shall  be  the  unit 
and  inilij  standard  measure  of  eapaeity  to  be  used,  as  well  fot 
vine, lner. ale,  spirits,  anil  all  sorts  if  liijiiids,  as  for  dri/  ijoodi  not 
measurid  bi/  heaped  measure  ;  and  that  all  other  measures  shall 
be  lakin  in  parts  or  multiples  of  the  said  im|)erial  standard 
gallon — the  <piart  being  the  fourth  part  of  such  gallon,  and  the 
pint  one-eighth  part — two  such  gallons  making  a  peck,  eight 
such  gallons  a  bushel,  and  eight  such  bushels  a  i/uartcr  of  corn, 
or  other  dry  goods,  not  measured  by  heaped  measure. 

'J'he  standard  fur  heaped  Measure,  for  such  things  as  arc  com- 
monly sold  by  heaped  measure,  such  as  coal,  culm,  lime,  fish, 
potatoes,  fruit,  &(^  shall  be  "  the  aforesaid  bushel,  containing 
eighty  pounds  avoirdupois  of  water, as  aforesaid,  thesame  bein^ 
made  round  with  a  plane  and  even  bottom,  and  being  lyj  inches 
from  outside  to  outside  ;"  and  goods  thus  sold  by  heaped  niea. 
sure,  shall  be  heaped  "  in  the  form  of  a  cone,  such  cune  to  be 
of  the  height  of  at  least  six  inches,  the  outside  of  the  bushel  to 
be  the  extremity  of  the  base  of  such  (tone  ;"  three  such  bushels 
shall  be  a  saeli,  and  twelve  such  sacks  shall  be  a  chaldron. 

Stricken  pleasure,  'i'he  last  mentiioncd  goods  may  be  sold 
either  by  the  heaped  measure,  or  by  the  standard  weight  as 
before  mentioned  ;  but  all  other  kind  of  goods  not  usually  sold 
by  heaped  measure,  •.\liich  may  be  sold  or  agreed  for  by  mea- 
sure, the  same  standard  measure  shall  be  used,  but  it  shall  not 
be  heaped,  but  stricken  with  a  round  stick,  or  roller,  straight, 
and  of  the  same  diameter  from  end  to  end. 

N.  1{.  Copies  and  models  of  the  standard  of  length,  weight, 
and  measure,  are  to  he  made  and  verified  under  the  direction 
of  the  Treasury,  and  every  eoiinty  to  be  supplied  with  them  for 
reference  whenever  re<piired  ;  and  after  the  lirstof  May,  1825,  al! 
contracts  for  sale,  &c.  by  weight  or  measure  shall  relate  to  the 
standard,  unless  the  contrary  is  specified.  Jixisling  weights 
and  measures  may  be  used,  being  marked  so  as  to  shew  the 
proportion  they  have  to  the  standard  measures  and  weights. 
Tables  of  equalization  of  the  weights  to  be  made  by  the  Treasury. 
Tables  also  for  the  customs  and  excise,  by  w hich  the  duties  will 
be  altered  so  as  to  make  them  equal  to  what  they  are  at  pre- 
sent, in  consequence  of  the  alterations  in  the  weights  and  mea- 
sures.    See  Weights,  &c. 

The  following  extracts  from  the  bill  for  ascertaining  and  es- 
tablishii'2:  Uniformity  of  Weights  and  Measures,  will  explain 
this  subjeit  fully  : — "  Whereas  it  is  necessary,  for  the  security 
of  commerce,  and  for  the  good  of  the  community,  that  weights 
and  measures  should  be  just  and  uniform :  and  whereas,  not- 
withstanding it  is  provided  by  the  Great  Charter,  that  there 
shall  be  but  one  measure  and  one  weight  throughout  the  realm, 
and,  by  the  treaty  of  union  between  England  and  Scotland,  that 
the  same  weights  and  measures  should  be  used  throughout 
Great  Britain  as  were  then  established  in  England,  yet  dif- 
ferent veights  and  measures,  some  larger  and  some  less,  are 
still  in  use  in  various  places  throughout  the  united  kingdom  of 
Great  Britain  and  Ireland,  and  the  true  measure  of  the  present 
standard  is  not  verily  known,  which  is  the  cause  of  great  con- 
fusion and  of  manifest  frauds  ;  for  the  remedy  and  prevention 
of  those  evils  for  the  future,  and  to  the  end  that  certain  stand- 
ards of  weights  and  measures  should  he  established  through- 
out the  united  kingdom  of  Great  Britain  and  Ireland  : 

"  Be  it  therefore  enacted  by  the  king's  nu>st  excellent  majes- 
ty, by  and  with  the  consent  of  the  lords  spiritual  and  temporal, 
and  Commons,  in  this  present  parliament  assembled,  and  by 
the  authority  of  the  same.  That  a  cubic  inch  of  distilled  water 
in  a  vacuum  weighed  by  brass  weights,  also  in  a  vacuum  at  the 
temperature  of  sixty-two  degrees  of  Fahreid)eit's  thermometer, 
is  equal  to  two  hundred  and  tlfty-two  grains  and  seven  hundred 
and  twenty-four  thousandth  parts  of  a  grain. 

'■  And  he  it  further  enacted.  That  the  standard  racasore  of 
capacity,  as  well  for  liquid  as  for  dry  goods  not  measured  by 
heaped  measure,  shall  be  the  gallon  containing  ten  pounds 
avoirdupois  weight  of  distilled  water,  weighe<l  in  air,  at  the 
temperature  of  sixty-two  degrees  of  Fahrenheit's  thermometer, 
the  barometer  being  at  thirty  inches,  to  be  used  as  well  for 
wine,  beer,  ale,  spirits,  and  all  sorts  of  liquids,  as  for  dry  goods 
not  measured  by  heap  measure;  and  eight  such  gallons  shall 
be  a  bushel,  and  eight  such  bushels,  a  quarter  of  corn  or  other 
dry  goods  not  measured  by  heaped  measure. 
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"  And  be  it  fuitlier  enacted,  That  tlie  standard  measure  of 
capacity,  for  coals,  culm,  lime,  fisli,  potatoes,  or  fruit,  and  all 
other  goods  and  tilings  common!)'  sold  by  heaped  measure, 
sliall  be  the  aforesaid  bushel,  containing;  eighty  pounds  avoir- 
dupois of  water  as  aforesaid,  the  same  being  made  round  with 
a  plane  and  even  bottom,  and  being  nineteen  inches  and  a  half 
from  outside  to  outside  of  such  standard  measure  as  aforesaid. 

"  And  be  it  further  enacted,  Tliat  all  contracts,  bargains, 
sales,  and  dealings,  which  shall  be  made  or  had  within  any  part 
of  the  united  liingdom  of  Great  liritain  and  Ireland,  for  any 
work  to  be  done,  or  for  any  goods,  wares,  merchandise,  or 
other  thing  to  be  sold,deliTered,  done,  or  agreed  for,  by  weight 
or  measure,  where  no  special  agreement  shall  be  made  to  the 
contrary,  shall  be  deemed,  taken,  and  construed  to  be  made  and 
had  according  to  the  weights  and  standard  measures  ascertain- 
ed by  this  act ;  and  in  all  cases  where  any  special  agreement 
shall  be  made,  with  reference  to  any  weight  or  measure  estab- 
lished by  local  custom,  the  ratio  or  proportion  which  every  such 
local  weight  or  measure  shall  bear  to  any  of  the  said  standard 
weights  or  measures,  shall  be  expressly  declared  and  specified 
in  such  agreement,  or  otherwise  such  agreement  shall  be  null 
and  void. 

"  And  whereas  it  is  expedient  that  persons  should  be  allowed 
to  use  the  several  weights  and  measures  which  they  may  have 
in  their  possession,  although  such  weights  and  measures  may 
not  be  in  conformity  with  the  standard  weights  and  measures 
established  by  this  act;  be  it  therefore  enacted.  That  it  shall 
and  may  be  lawful  for  any  person  or  persons  to  buy  and  sell 
goods  and  merchandise  by  any  weights  or  measures  established 
either  by  local  custom,  or  founded  on  special  agreement;  pro- 
vided always,  that  in  order  that  the  ratio  or  proportion  which 
all  such  measures  and  weights  shall  bear  to  the  standard 
weights  and  measures  established  by  this  act,  shall  be  and  be- 
come a  matter  of  common  notoriety,  the  ratio  or  proportion 
which  all  such  customary  measures  and  weights  shall  bear  to 
the  said  standard  weights  and  measures,  shall  be  painted  or 
marked  upon  all  such  customary  weights  and  measures  re- 
spectively ;  and  that  nothing  herein  contained  shall  extend,  or 
be  construed  to  extend,  to  permit  any  maker  of  weights  or 
measures,  or  any  person  or  persons  whomsoever,  to  make 
any  weight  or  measure  at  any  time  after,  except  in  conformity 
with  the  standard  weights  and  measures  established  under  the 
provisions  of  this  act. 

"And  be  it  further  enacted.  That  accurate' tables  shall  be 
prepared  and  published,  shewing  the  proportions  between  the 
weights  and  measures  heretofore  in  use,  as  mentioned  in  such 
inquisitions,  and  the  Aveights  and  measures  hereby  established  ; 
and  after  the  publication  of  such  tables,  all  future  payments  to 
be  made  shall  be  regulated  according  to  such  tables. 

"  And  whereas  the  weights  and  measures  by  which  the  rates 
and  duties  of  the  customs  and  excise,  and  other  his  majesty's 
revenue,  have  been  heretofore  collected,  are  different  from  the 
weights  and  measures  of  the  same  denominations  directed  by 
this  act  to  be  universally  used  ;  and  whereas  the  alteration  of 
such  weights  and  measures  may,  without  due  care  had  therein, 
greatly  affect  his  majesty's  revenue,  and  tend  to  the  diminish- 
ing of  the  same  ;  for  the  prevention  thereof,  be  it  therefore 
enacted.  That,  so  soon  as  conveniently  may  be,  accurate  tables 
shall  be  prepared  and  published  ;  in  order  that  the  several 
rates  and  duties  of  customs  and  excise,  and  other  his  majes- 
ty's revenue,  may  be  adjusted  and  made  payable  according  to 
the  respective  quantities  of  the  legal  standards  directed  by  this 
act  to  be  universally  used  ;  and  that  from  and  after  the  publi- 
cation of  such  tables,  the  several  rates  and  duties  thereafter  to 
be  collected  by  any  of  the  officers  of  his  majesty's  customs 
or  excise,  or  other  his  majesty's  revenue,  shall  be  collected  and 
taken  according  to  the  calculations  in  the  tables  to  be  prepared 
as  aforesaid." 

Table  of  the  several  Standard  Measures. — English. 
Barleycorns  Lony  Measure. 

3  zz  1  Inch 

36  =         12  =         1  Foot 
108  =         36  z:         3  =         1  Yard 
694  =       198  zz        \G\—         5J=       1  Pole 
23760  =     7920  i=     660  zz     220  z:     40  =   1  Furlong 

190080=:  63360  =  5280  =  1760  =  320  =:  8  =  1  Mile 


Also, 

4     Inches zz  1  Hand 

6     Feet     =  1  Fathom. 

3    Miles zz  1  League. 

60     Geographical  Miles  zz.  1  Degree. 
095^  English  Miles  zz  1  Degree  nearly. 

300     Degrees,  or  25000  Miles,  is  equal  to  the 
Circumference  of  tlie  Earth  nearly. 

Cloth  Measure. 
Inches 

21  =     1  Nail 
9=4=1  Quarter. 
36    =16=4=1  Yard. 
27     =  12  =  3  =  1  Ell  Flemish. 
45     =  20  =  5  =   1  Ell  English. 
54     =  24  =  6  =   1  Ell  French. 

The  French  standard  was  formerly  the  aune  or  ell,  containing 
3  Paris  feet,  7  inches,  3  lines,  or  1  yard  2-sevenths  English; 
the  Paris  foot  royal  exceeding  the  English  by  68-thousandth 
parts.  This  ell  is  divided  two  ways,  vi:.  into  halves,  thirds, 
sixths,  and  twelfths ;  and  into  quarters,  half-quarters,  and 
sixteenths. 

The  standard  in  Holland,  Flanders,  Sweden,  a  good  part  of 
Germany,  many  of  which  were  formerly  called  the  Hans- 
towns,  as  Dantzic  and  Hamburgh,  and  at  Geneva,  Frankfort, 
Sec.  is  likewise  the  ell  ;  but  the  ell  in  all  these  places  differs 
from  the  Paris  ell.  In  Holland  it  contains  one  Paris  foot 
eleven  lines,  or  four-sevenths  of  the  Paris  ell.  The  Flanders 
ell  contains  two  feet,  one  inch,  five  lines,  and  half  a  line,  or 
seven-twelfths  of  the  Paris  ell.  The  ell  of  Germany,  Brabant, 
&c.  is  equal  to  that  of  Flanders. 

The  Italian  measure  is  the  branchio,  brace,  or  fathom.  This 
obtains  in  the  states  of  Modena,  Venice,  Florence,  Lucca, 
Milan,  Mantua,  Bologna,  See.  but  is  of  dillerent  lengths.  At 
Venice  it  contains  one  Paris  foot  eleven  inches  three  lines,  or 
eight-fifteenths  of  the  Paris  ell.  At  Bologna,  Modena,  and 
Mantua,  the  brace  is  the  same  as  at  Venice.  .At  Lucca  it  con- 
tains one  Paris  foot  nine  inches  ten  lines,  or  half  a  Paris  ell. 
At  Florence,  it  contains  one  foot  nine  inches  four  lines,  or 
forty-nine  hundredths  of  a  Paris  ell.  At  Milan,  the  brace  for 
measuring  of  silks  is  one  Paris  foot  seven  inches  four  lines,  or 
four-ninths  of  a  Paris  ell :  that  for  woollen  cloths  is  the  same 
with  the  ell  of  Holland.  Lastly,  at  Bergama,  the  brace  is  one 
foot  seven  inches  six  lines,  or  (iveninths  of  a  Paris  ell.  The 
usual  measure  at  Naples,  however,  is  the  canna,  containing 
six  feet  ten  inches  and  two  lines,  or  one  Paris  ell  and  fifteen- 
seventeenths. 

The  Spanish  measure  is  the  vara  or  yard,  in  some  places 
called  the  bara,  containing  seventeen  twenty-fourths  of  the 
Paris  ell.  But  the  measure  in  Castile  and  Valencia  is  the  pan, 
span,  or  palm  ;  which  is  used,  together  with  the  canna,  at 
Genoa.  In  Arragon,  the  vara  is  equal  to  a  Paris  ell  and  a  half, 
or  five  feet  five  inches  six  lines. 

The  Portuguese  measure  is  the  cavedos,  contairving  two  feet 
eleven  lines,  or  four-sevenths  of  a  Paris  ell  ;  and  the  vara,  an 
hundred  and  six  whereof  make  an  hundred  Paris  ells. 

The  Piedmontese  measure  is  the  ras,  containing  one  Paris 
foot  nine  inches  ten  lines,  or  half  a  Paris  ell.  In  Sicily,  their 
measure  is  the  canna,  the  same  with  that  of  Naples. 

The  Muscovy  measures  are  the  cubit,  equal  to  one  Paris  foot 
four  inches  two  lines  ;  and  the  arcin,  two  whereof  are  equal  to 
three  cubits. 

The  Turkish  and  Levant  measures  arc  the  picq,  containing 
two  feet  two  inches  and  two  lines,  or  three-fifths  of  the  Paris 
ell.  The  Chinese  measure,  the  cohre,  ten  whereof  are  equal  to 
three  Paris  ells.  In  Persia,  and  some  parts  of  the  Indies,  the 
gueze,  whereof  there  are  two  kinds  ;  the  royal  gueze,  called 
also  the  gueze  muvlielser,  containing  two  Paris  feet  ten  inches 
eleven  lines,  or  four-fifths  of  the  Paris  ell  ;  and  the  shorter 
gueze,  called  simply  yiitzc,  only  two-thirds  of  the  former.  At 
Goa  and  Ormuz,  the  measure  is  tlie  vara,  the  same  with  that  of 
the  Portuguese,  having  been  introduced  by  them.  In  Pegu,  and 
some  other  parts  of  the  Indies,  the  cando  or  candi,  equal  to  the 
ell  of  Venice.  At  Goa,  and  other  parts,  they  use  a  larger 
cando,  equal  to  seventeen  Dutch  ells  ;  exceeding  that  of  Babel 
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and  Ilalsora  by  J  per  roiit.  nnd  tlio  vara  l)y  *li.  In  .Siam,  lljoy 
use  llie  kill,  sliort  dl'  tliiec  I'aris  U■^■l  liy  "ne  inch.  'I'lie  ken 
contains  two  soks,  tlic  snk  t«o  ktiiliS,  tlu-  knili  Inilve  nimis  or 
inclKS,  the  nion  to  be  eiiual  to  oii;lit  {grains  of  rier,  i.  c.  to  about 
nine  lines.  At  Camboia,  tbey  use  the  basler;  in  Japan,  the 
tatam;  and  the  span  on  some  of  the  coasts  of  Guinea. 


locbes 

M4  = 

12i)(J  = 
30204  = 


S(iuaie  Pleasure. 

1  Foot. 

0     =  1  Yar.l. 

272i  =z       3(ii  — 


1  Pole. 
Io(i8l(i0  =   10890     =   1210     =     40  r:    1  Kood. 
(5272040  =  4;15()0     zi  4S10     =   IfiO  =  4=1  Aire. 
Also,     51   Yards  =:   I  Pole. 
40    Poles   =   1  Rood. 
4     Roods  :=   1   Aere. 

Sf/uure,  Stipcrfivial,  or  Land  Measure' .  —  VAVf,\\s,\\  square  mea- 
sures arc  raised  from  the  yard  of  30  inelics  multiplied  into 
itself,  and  thus  produi  ing-  1296  square  inelies  in  the  square 
yard  ;  tlic  divisions  of  Ibis  are  scpiare  feet  and  inches  ;  and  the 
multiples,  poles,  roods,  aud  acres.  Because  the  lenj^tli  of  a 
pole  is  5J  yards,  the  square  of  the  same  contains  'M)\  square 
yards.  A  S(iuare  mile  contains  640  square  acres.  In  measur- 
ing fens  and  woodlands,  18  feet  are  generally  allowed  to  the 
pole,  and  21  feet  in  forest  land.  A  hide  of  land,  frequently 
mentioned  in  the  earlier  part  of  the  English  history,  contained 
about  100  arable  acres  ;  and  five  bides  were  esteemed  a  knight's 
fee.  At  the  time  of  the  Norman  conquest,  there  were  243,600 
liides  in  England. 

Scotch  S(niare  or  land  measure  is  regulated  by  ibe  -Scotch 
ell :  36  square  ells  ::r  1  fall,  40  falls  :^  1  rood,  4  roods  =  acre. 
The  proportion  between  the  Scotch  and  English  acre,  supposing 
the  feet  in  both  measures  alike,  is  as  1.360  to  1089,  or  nearly  as 
r>  to  4.  If  the  dilVercnec  of  the  feet  be  regarded,  tlie  proportion 
is  as  10,000  to  7869.  The  length  of  the  chain  for  measuring 
land  in  Scotland  is  23  ells,  or  74  feet.  A  husband-land  con- 
tains six  acres  of  sock  and  scythe  land,  that  is,  of  land  that 
may  be  tilled  with  a  plough  or  mown  with  a  scythe  ;  13  acres 
of  arable  land  make  one  ox-gang;  aud  four  ox-gangs  make  a 
poundland  of  old  extent. 

French  S(piare  measures  are  regulated  by  12  square  lines  in 
the  inch  square,  12  inches  in  the  foot,  22  feet  in  the  perch, 
and  100  perches  in  the  arpent  or  acre. 

Cuhic  Measure. 
Iiicbes. 

1728  =     I  Foot. 
46056  zz  27  =   1  Yard. 


Wine  Measure 

Pints. 

2  = 

1  Quart. 

8  = 

4  =       1=1  Gallon  =  231  Cubic  Inches. 

336  = 

168  =     42  =   1  Tierce. 

504  = 

2;V2  =     63  =   U  =  1  Hogshead. 

672  = 

336  =     84  =  2     =   U  z=   1  Puncheon. 

1008  =z 

504  =    126  =3     =2     =   li  =   1  Pipe. 

2016  = 

1008  =  252  =  6    =4    =3     =2=1  Tun 

231     Cubic  Inches  =   1  Gallon. 

10     Gallons             ^   1  Anker. 

18     Ankers             =  1  Runlet. 

315  Gallons            =  1  Barrel. 

A  le  and  Beer  Measure. 


Pints. 


2  =       1  Quart. 


8  = 

•1  = 

1  Gallon. 

72  = 

36  = 

9  =     1  Firkin. 

144  = 

72  = 

18  =     2=1  Barrel. 

288   = 

144  = 

36  =     4=2=1  Barrel. 

432  = 

216  = 

.'■)4  =     6=3=11  =   1  Hogshead. 

576  = 

288  = 

72  =     8=4  =  2     =   IJ   =   1  Puncheon. 

»64  = 

432  = 

108  =   12  =  6  =  3     =2     =15=1  Butt 

The  Ale  Gallon  contains  282  Cubic  Inches. 

Scotch. 

— Lonr/  Mccsure. 

En{(.  Incbei. 

An  Ell 

— 

37-2 

A  Fall 

\    I'lirliiiH^ 

= 

2'23-2 

8928 

71424 

1\,     1     IIIIOII^      a( 

A  Mile 



A  Link 

..........  = 

H928 

A  (;hain,  or  Short  Rood  z: 

89-28 

A  Long  Rood 

=: 

1339-2 

Measu 

re  of  Capacity. 

Eng.  Cub.  Inc 

h. 

A  Gill 

=        6-462 

A  IVIutclikii 

=       2585 

A  Cboppin 

=         51-7 

A  Pint 

=        103-4 

A  Quart 

=       2(J6-8 

A  Gallon 

=     8'27-2.-} 

A  Hogshead 

=   13235-7,  01 

16  Gallons 
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Cubical  Measures,  or  Measures  of  Ca^Kicily.for  Liijuids. — The 
English  measures  were  originally  raised  from  troy  weight:  it 
being  enacted  by  several  statutes,  that  ci^ht  pounds  troy  of 
wheat,  gathered  from  the  middle  of  tin;  ear,  and  well  dried, 
should  weigh  a  gallon  of  wine  measure,  the  divisions  and  mul- 
tiples whereof  were  to  form  the  other  measures  ;  at  the  same 
time  it  was  also  ordered,  that  there  sliould  be  but  one  liquid 
measure  in  the  kingdom  ;  yet  custom  has  prevailed,  and  there 
having  been  introduced  a  new  weight,  viz.  the  avoirdupois, 
we  have  now  a  second  standard  gallon  adjusted  thereto,  aud 
therefore  exceeding  the  former  in  the  proportion  of  the  avoir- 
dupois weight  to  troy  weight.  From  this  latter  standard  are 
raised  two  several  measures,  the  one  for  ale,  the  oiher  for  beer 
The  sealed  gallon  at  Guildhall,  which  is  the  standard  for  wines, 
spirits,  oils,  Sec.  was  supposed  to  contain  231  cubic  inches  ;  and 
on  this  supposition  the  other  measures  raised  therefrom  will 
contain  as  in  the  foregoing  table  ;  yet  by  actual  ex|)eriment, 
made  in  1688.  before  the  loid  mayor  and  the  commissioners  of 
excise.  Ibis  gallon  was  found  to  cimtain  only  224  cubic  inches  ; 
it  was,  however,  agreed  to  continue  the  conunon  supposed 
contents  of  2131  cubic  inches;  so  that  all  computations  stood 
on  their  own  footing.  Hence,  as  12  is  to  231,  so  is  1415  to  281  J, 
the  cubic  inches  in  the  ale  gallon  ;  but  in  elVect  the  ale  quart 
contained  701  cubic  inches,  on  w  hii:h  principle  the  ale  and  beer 
gallon  will  be  282  cubic  inches.  The  several  divisions  and 
multiples  of  these  measures,  and  their  proportions,  are  ex- 
hibited in  the  foregoing  tables.  The  barrel  for  ale  in  London 
is  32  gallons,  and  the  barrel  for  beer  36  gallons.  In  all  other 
places  of  England,  the  barrel,  both  for  ale  and  beer,  was  wont 
to  be  34  gallons. 

Scotch  liquid  measure  is  founded  on  the  pint.  The  Scotch 
pint  was  formerly  regulated  by  a  standard  jug  of  cast  metal, 
the  custody  of  which  was  committed  to  the  borough  of  Stirling. 
This  jug  was  supposed  to  contain  105  cubic  inches;  and 
though,  after  several  careful  trials,  it  has  been  found  to  contain 
only  about  1031  inches  ;  yet.  in  compliance  with  established 
custom,  founded  on  that  opinion,  the  pint  stoups  arc  still  regu- 
lated to  contain  105  inches,  and  the  customary  ale  measures 
arc  about  Vj  above  that  standard.  It  was  enacted  by  James  I. 
of  Scotland,  that  the  pint  should  contain  41  ounces  trone 
weight  of  the  clear  water  of  Tay,  and  by  James  VI.  that  it 
should  contain  55  Scots  troy  ounces  of  the  clear  water  of 
Leith.  This  adords  another  method  of  regulating  the  pint, 
and  also  ascertaining  the  an<-ient  standard  of  the  trone  weight. 
As  the  water  of  Tay  and  Leith  is  alike,  the  trone  weight  must 
have  been  to  the  Scots  troy  weight  as  55  to  41  ,  and  therefore 
the  pound  trone  must  have  contained  about  211  ounces  Scots 
troy. 

mutchkin.         2  pints        =  1  quart, 
chopiu.  4  i|uarts      :=   1   gallon, 

(lint. 

contains  210  inches,  and  is  therefore 
about  l;  less  than  the  English  wine  gallon,  and  about  J  less 
than  the  ale  gallon. 

As   to  the   licpiid  measures  of  foreign  nations,  it  is  to  be 
7Y 


4  gills  —  1 

2  mutchkins  =:   1 

2  chopins  r:   1 

The   Scotch  quart 
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observed,  that  their  several  vessels  for  wine,  vinopar,  &c.  have 
also  various  denominations,  according  to  their  dillercnt  sizes 
and  the  places  wlierein  they  are  used.  The  woeders  of  Ger- 
many, for  holdinic  Rhenish  and  Moselle  wines,  are  different  in 
Uieir  gauges ;  some  containing  14  autnes  of  Amslrrdam  mea- 
sure, and  others  more  or  less.  The  aume  is  reckoned  at 
Amsterdam  for  8  sleckans,  or  20  verges,  or  for  i  of  a  tun  of 
2  pipes,  or  4  ban  els,  of  French  or  Bourdeaux,  which  l  at  this 
latter  place  is  called  tier^on,  because  three  of  them  make  a 
pipe  or  two  barrels,  and  six  the  said  tun.  The  steckan  is 
IG  mingles,  or  32  pints  ;  and  the  verge  is,  in  respect  of  the  said 
Rhenish  and  Moselle,  and  some  other  sorts  of  wine,  6  mingles  ; 
bnt  in  measuring  brandy  it  consists  of  6J  mingles.  The  aume 
is  divided  into  4  anckers,  and  the  ancker  into  2  steckans,  or 
32  mingles.  The  ancker  is  taken  sometimes  for  5I,  of  a  tun,  or 
4  barrels  ;  on  which  footing  the  IJourdeaux  barrel  ought  to 
contain  at  Amsterdam  (when  the  cask  is  made  aoi;ording  to  the 
just  gauge)  12^  steckans,  or  200  mingles,  wine  and  lees  ;  or 
12  steckans,  or  lt>2  mingles,  racked  wine;  so  that  the  Bour- 
deaux tun  of  wine  contains  50  steckans,  or  800  mingles,  wine 
and  lees  ;  and  48  steckans,  or  768  mingles,  of  pure  wine.  The 
barrels  or  poin^-ons  of  Nantes,  and  other  places  on  the  river 
Loire,  contain  only  12  steckans,  Amsterdam  measure.  The 
wine  tun  of  Rochelle,  Cogniac,  Cliarente,  and  the  isle  of  Rh6, 
differs  very  little  from  the  tun  of  Bourdeaux,  and  consequently 
from  the  barrels  and  pipes.  A  tun  of  wine  of  Chalosse,  Bay- 
onne,  and  the  neighbouring  places,  is  reckoned  CO  steckans, 
and  the  barrel  l.'i,  Amsterdam  measure. 

The  old  muid  of  Paris  contains  150  quarts  or  .300  pints,  wine 
and  lees  ;  or  280  pints  clear  wine  ;  of  which  muids  three  make 
a  tun. 

The  butts  or  pipes  from  Cadiz,  Malaga,  Alicant,  Benecarlo, 
Saloe,  and  Mataro,  and  from  the  Canaries,  Lisbon,  Oporto, 
and  Fayal,  are  very  different  in  their  gauges,  though  in 
affreightments  they  are  all  reckoned  two  to  the  tun. 

Vinegar  is  measured  in  the  same  manner  as  wine,  but  the 
measures  for  brandies  arc  different ;  these  spirits  from  France 
Spain,  Portugal,  fvc.  are  generally  shipped  in  large  casks 
called  pipes,  butts,  and  pieces,  according  to  the  places  from 
whence  they  are  imported,  &c.  In  France,  brandy  is  shipped 
in  casks  called  pieces  at  Bourdeaux,  and  pipes  at  Rochelle 
Cogniac,  the  isle  of  Rhe,  and  other  neighbouring  places,  which 
contain  some  more  and  some  less,  even  from  r>0  to  [)0  Amster- 
dam verges  or  veertels,  act'ording  to  the  capacity  of  the  ves- 
sels, and  the  places  they  come  from. 


Pints. 


Dry  Measure. 


8 

— 

1 

Ga 

Ion. 

IG 

1= 

2 

zz 

1 

Pc 

:k. 

64 

3: 

8 

^z. 

4 

zz 

1 

256 

z: 

32 

— 

1 6 

zz 

4 

512 

:::: 

64 

zz 

32 

' — 

8 

2560 

zz 

320 

— 

ICO 

— 

40 

Bushel. 
=:     1  Coomb. 
=     2=1  Quarter. 
=  10  =    5=1  Wey. 
5120  =  640  =  320  =  80  =  20  =   10  =  2  =   1  Last. 
2681    Cubic  Inches  =   I  Gallon. 
36     Bushels  iz   1  Chaldron  of  Coals. 

Measure  of  Cajiacitij  for  things  Dri/,  was  the  Winchester  gal- 
lon heretofore  ;  as  for  corn,  salt,  coals,  and  oilier  dry  goods,  in 
England.  The  gallon  contains  272^  cubic  inches.  The  bushel  8 
gallons,  or  2178  inches.  A  (Cylindrical  vessel,  18J  inch,  diameter, 
and  8  inch.  deep,  is  appointed  to  be  used  as  a  bushel  in  levying 
the  malt  tax.  A  vessel  of  these  dimensions  is  rather  less  than 
the  Winchester  bushel  of  8  gallons,  for  it  contains  only  21.50 
inches,  though  probably  there  was  no  dillerence  intended.  The 
denominations  of  dry  measure  commonly  used,  are  given  in 
the  first  of  the  subjoined  tables.  Four  quarters  of  corn  make 
a  chaldron,  five  quarters  make  a  wey  or  load,  and  10  quarters 
make  a  ton.  In  measuring  sea  coal,  five  pecks  make  a  bushel, 
nine  bushels  make  a  quarter  or  vatt,  four  quarters  make  a 
chaldron,  and  21  chaldrons  make  a  score. 

40  feet  hewn  timber  make  a  load. 
50  feet  unhewn  timber  make  a  load. 
32  gallons  make  a  herring  barrel. 


42  gallons  make  a  salmon  barrel. 

1  cwt.  gunpowder  makes  a  barrel. 
256  lbs.  soap  make  a  barrel. 
10  dozen  candles  make  a  barrel. 
12  barrels  make  a  last, 

Scotch  dry  measure.  There  was  formerly  only  one  measure 
of  capacity  in  Scotland  ;  and  some  commodities  were  heaped, 
others  straiked,  or  measured  exactly  to  the  capacity  of  the 
standard.  The  method  of  heaping  was  afterwards  forbidden 
as  unequal,  and  a  larger  measure  appointed  for  such  commo- 
dities as  that  custom  had  been  extended  to.  The  wheat  firlot, 
used  also  for  rye,  pease,  beans,  salt,  and  grass  seeds,  contains 
21  pints  1  mutchkin,  measured  by  the  Stirling  jug.  The  barley 
firlot,  used  also  for  oats,  fruit,  and  potatoes,  contains  31  pints. 
A  different  method  of  regulating  the  lirlot  was  appointed  from 
the  dimensions  of  a  cylindrical  vessel.  The  diameter  for  both 
measures  was  fixed  at  19J  inches,  the  depth  7J  inches  for  the 
wheat  firlot,  and  135  for  the  barley  firlot.  A  standard  con- 
structed by  these  measures  is  rather  less  than  when  regulated 
by  the  piint ;  and  as  it  is  difficult  to  make  vessels  exactly  cylin- 
drical, the  regulation  by  the  pint  has  prevailed,  and  the  other 
method  gone  into  disuse. 

If  the  Stirling  jug  contains  103.^  inches,  the  wheat  firlot  will 
contain  2109  inches,  which  is  more  than  two  per  cent,  larger 
than  the  legal  malt  bushel  of  England,  and  about  one  per  cent, 
larger  than  the  Winchester  bushel  ;  and  the  barley  lirlot  will 
contain  3208  inches.  The  barley  boll  is  nearly  equal  to  six 
legal  malt  bushels.  In  Stirlingshire,  17  pecks  are  reckoned  to 
the  boll  ;  in  Inverness-shire,  18  pecks  ;  in  Ayrshire,  the  boll  is 
the  same  as  the  English  quarter.  And  the  firlots  in  many 
places  are  larger  than  the  Linlithgow  standard. 

French  dry,  are,  the  litroa,  bushel,  minot,  mine,  septier, 
muid,  and  tun.  The  litron  is  divided  into  two  demilitrons,  and 
four  quarter  litrons,  and  contains  36  i.ubic  inches  of  Paris.  By 
ordonnancc,  the  litron  is  to  be  three  inches  and  alialfhigli, 
and  three  inches  10  lines  broad.  The  lilron  for  salt  is  larger, 
and  is  divided  into  two  halves,  four  quarters,  eight  demi- 
quarters,  and  16  mesureltes.  The  French  bushel  is  different 
In  different  jurisdictions.  At  Paris  it  is  divided  into  demi- 
bushels,  each  demibushel  into  two  quarts,  the  quart'  into  two 
half-quarts,  and  the  half-quart  into  two  litrons.  so  that  the 
bushel  contains  16  litrons.  By  ordonnance  the  Paris  bushel  Is 
to  be  eight  inches  two  lines  and  a  half  high,  and  ten  inches 
broad,  or  In  diameter  within-side.  The  minot  consists  of  three 
bushels,  the  mine  of  two  niinots  or  six  bushels,  the  septier  of 
l«o  mines  or  12  bushels,  and  the  muid  of  12  sepliers  or  144 
bushels.  The  bushel  of  oats  is  estimated  double  that  of  any 
other  grain;  so  that  there  go  24  bushels  to  make  the  septier, 
and  288  to  make  the  muid.  It  Is  divided  into  four  picotins,  the 
picotin  containing  two  quarts,  or  four  litrons.  The  bushel  for 
salt  is  divided  into  two  half  bushels,  four  quarters,  eight 
half-quarters,  and  16  litrons  ;  four  bushels  make  a  minot,  16  a 
septier,  and  192  a  muid.  The  bushel  for  wood  Is  divided  into 
halves,  quarters,  and  half  quarters.  Eight  bushels  make  the 
minot,  IG  amine;  20  mines,  or  320  bushels,  the  muid.  For 
plaster,  12  bushels  make  a  sack,  and  36  sacks  a  muid.  For 
lime,  three  bushels  make  a  minot,  and  48  minots  a  muid.  The 
minot  is  by  ordonnance  to  be  II  inches  9  lines  high,  and 
14  inches  8  lines  in  diameter.  The  minot  is  composed  of  three 
bushels,  or  IG  litrons;  four  minots  make  a  septier,  and  48  a 
muid.  The  French  mine  is  no  real  vessel,  but  an  estimation  of 
several  others.  At  Paris  the  mine  contains  six  bushels,  and 
24  make  the  muid  ;  at  Rouen  the  mine  is  four  bushels  ;  and  at 
Dieppe  18  mines  makes  a  Paris  muid.  The  septier  diflers  in 
dill'erent  places :  at  Paris  it  contains  two  iniues,  or  eight 
bushels,  and  12  scptiers  the  muid.  At  Rouen  the  septier  con- 
tains two  mines  or  12  bushels.  Twelve  scptiers  make  a  muid 
at  Rouen  as  well  as  at  Paris  ;  but  12  of  the  latter  are  equal  to 
14  of  the  former.  .\t  Toulon  the  septier  contains  a  mine  and 
a  half;  three  of  which  mines  make  the  septier  of  Paris.  The 
nniid  or  muy  of  Paris  consists  of  12  septlers,  and  is  divided 
into  mines,  minots,  bushels,  &c.  That  for  oats  is  double  that 
for  other  grain, ).  e.  contains  twice  the  number  of  bushels.  At 
Orleans  the  muid  is  divided  into  mines,  but  those  mines  only 
contain  two  Paris  scptiers  and  a  half.    In  some  places  they 
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uso  Hic  tun  ill  liiii  i>f  llic  muid,  iiarliciilaily  nt  Nntitcs,  wlierc 
il  ronliiiiis  10  s(  plirrs  of  U!  hushcls  carli,  ;iihI  \\(ij;lis  liclwccn 
2iU0  arul  ■J'iOO  pounds.  Tliico  of  lliesc  tuns  iiiikr  'JS  I'aris 
si'i)(iors.  Al  K(.(liillc,  &c.  the  tun  contains  i-l  busliils,  and 
wcifllis  two  pur  cent.  Ifss  tlian  tliat  of  Nantrs.  At  Urest  it 
contains  -Jl)  busliols,  is  cipial  to  U>  I'aiis  septitis,  and  weighs 
about  •J-2I()  pounds.    Sic  Tin. 

Diilcli,  Svd'disli,  Polish.  Prussian,  and  Muscovite.  In  these 
places,  they  cstiiuate  their  dry  lliinjis  on  the  foot  of  the /rtit, 
list,  Irt/i,  or  lici'it  ;  so  called  according;  to  the  vaiious  pronun- 
ciations of  tlic  people  n  ho  uso  it.  In  Holland,  the  last  is 
C(pial  to  I!)  Paris  septiers,  or  3H  IJourdcaux  liusliels,  and 
weinhs  about  l.)(>'()  pounds;  the  last  they  divide  into  'J?  muids, 
and  the  niuid  into  four  sclicplcs.  In  Poland,  the  last  is 
W  Honrdcaux  bushels,  and  vveifvhs  about  4W)l>  Paris  pounds. 
In  Prussia,  the  last  is  13.}  Paris  septiers.  In  Sweden  and 
Muscovy  they  measure  by  the  great  and  little  last;  the  first 
containing  l'.J  barrels,  and  the  second  half  as  many. 

In  IMuscovy,  they  likewise  use  tlie  chcH'ord,  which  isdilTerent 
in  various  places  ;  that  of  Archangel  is  equal  to  three  Kuuen 
bushels. 

Italian.  At  Venice,  Leghorn,  and  Lucca,  tliey  estimate  their 
dry  thinf;s  on  the  foot  of  the  staro  or  staio  ;  the  staro  of  Lej;- 
liorn  weighs  .01  pounds  ;  1 1"2  staros  and  seven-eighths  are  etiual 
to  the  Amsterdam  last.  At  Lucca,  11!)  staros  make  the  last  of 
Amsterdam.  The  Venetian  staro  weighs  1'2,S  Paris  pounds; 
the  staro  is  divided  into  four  quarters.  Thirty-five  staros  and 
one-fifih,  or  140  (piaiters  and  four-lifths,  make  the  last  of 
Amsterdam.  At  Naples  and  other  parts,  they  use  llie  toniolo 
or  tomalo,  e(|iial  to  one-third  of  the  Paris  scpticr.  Thirty-six 
tomoli  and  a  half  make  tlie  carro,  and  a  carro  and  a  half,  or 
64  tomoli,  make  the  last  of  Amsterdam.  At  P.ilcriiio,  Ki  tomoli 
make  the  salina,  and  lour  mondili  the  tomolo.  Ten  salmas  and 
three-sevenths,  or  171  tomoli  and  three-seventlis,  make  the 
last  of  Amsterdam. 

Flemish.  At  Antwerp,  &c.  they  measure  by  tlie  viertel  ; 
32  and  one-half  whereof  make  It)  Paris  septiers.  At  Ham- 
burgh, the  schepel ;  90  whereof  make  10  Paris  septiers. 

Spanish  and  Portuguese.  At  Cadiz,  Bilboa,  and  St.  Sebas- 
tian, they  use  tlie  fancga  ;  2;5  whereof  made  the  Nantes  or 
Kochelle  tun,  or  nine  Paris  septiers  and  a  half;  though  the 
Bilboa  fancga  is  somewhat  larger,  insomuch  that  21  fanegas 
make  a  Nantes  tun.  At  Seville,  &c.  they  use  the  anagoras, 
containing  a  little  more  than  the  Paris  mine;  .3G  anagoras  make 
19  Paris  septiers.  At  Bayonne,  &c.  the  concha;  30  whereof 
are  equal  to  nine  Paris  septiers  and  a  half.  At  Lisbon,  the 
abpiivcr,  a  very  small  measure,  240  whereof  make  19  Paris 
septiers,  CO  the  Lisbon  muid. 

Table  of  the  several  Standard  Measures. — French. 
Old  Si/stem. 

A  Point '014802.5     English  Inches. 

A  Line 088813  

An  Inch 1  OfiS/S 

A  Foot 12-78933 

An  Ell 44    French  Inches. 

A  Sonde 5     French  Feet. 

A  Toisc  —  e  

A  Perch  —  18  

A  Perch  Royal  —  22  

A  League 2282    Toiscs. 

A  Square  Inch 1-13582     English  Inches. 

An  Arpent g    English  Acre. 

Arpcnt  Royal 1}  

A  Cubic  Inch 1-21063     English  Cub.  Inch. 

A  Litron 05-34  

A  Boisseau 16     Litrons. 

A  Minot 3     Boisseaux. 

A  Mine 2     Minots. 

A  Septicr 2     Mines. 

A  Muid   12     Septiers. 

Metre  Measure. — Superjicial  Pleasure. 

En;^,  "^'arJfl. 

Are,  a  Square  Decametre 1 19  604C 

Decare 1190  040 

Hecatare 11900-40 


I.incnl  Miasm e. 


Eri)^.  l;irlM.<. 

Millinictn-    (I  .')9.-|7 

Cenlinictre ■:|9.'171 

Drrimctre 3  !):)71 

Metie 39  371 


Sole. 


Eog.  fnchfi. 

Decametre 393-71 

H.-rametre 3937- 1 

Ciiiliometre 39371- 

-Mjriomctrc 393710- 

An  English  Inch  =    0534  Metres. 


Measure  of  Cnpacitij. 


Millililre  ... 
Centilitre.  .  . 
Decilitre  .  . . 


Eng.  Cuh.  Inc. 
.  .  .  .      -0(;i03 

•(il()2H 

0  10-28 


Litre 01028 


Kng.  Cab.  Inc. 

Decalitre 010-23 

11(  eatolilre 0102-8 

t:iiiliiililre 01028 

Myriolilrc 010280* 


Solid  Measure. 

Eng.  Cub.  Feel. 

Docistre,  for  fire  wood 3-5317 

Stcre,  a  Cubic  Metre 35-317 

Decastere 353- 17 

It  w  ill  be  observed,  that,  in  this  system  it  is  only  necessary  to 
remember  the  metre,  are,  litre,  and  stere,  all  the  others  having 
certain  relations  to  tlicsc,  being  C(|ual  to  them  taken  10,  l(Ki, 
1000,  !ke.  times,  or  divided  by  those  numbers  ;  and  these  are 
indicated  in  all  cases  by  the  preceding  part  of  the  word,  the 
terruinations  in  all  being  the  same  ;  that  is,  in  each  class  of 
measures.    Thus, 

Dcca  prefixed,  denotes  10  times  ;  heca,  100  times  ;  chilio,  1000 
times  ;  &c.  On  the  other  band,  dcci,  cenli,  milli,  denotes  the 
lOlh  part,  lOOtl)  part,  lOOOth  part,  &c.  So  thai  metre  is  the 
element  of  long  measures  ;  n/-e,  of  superficial  measures;  stere, 
that  of  solid  measure  ;  antl  Hire,  is  the  element  of  the  measures 
of  capacity;  also,  </)-«>nme  is  the  element  of  all  weights,  being 
itself  the  weights  of  a  cubic  centimetre  of  distilled  water — The 
are  is  the  square  decametre.  The  litre,  the  cubic  decimetre. 
The  stere,  the  cubic  metre.  The  metre  itself,  one  ten-millionth 
part  of  the  terrestrial  arc  intercepted  between  the  equator  and 
north  pole,  as  determined  by  the  actual  measurement  of  degrees 
in  different  latitudes. 

One  need  only  cast  an  eye  over  this  system  of  measures,  to 
see  at  once  the  great  advantages  that  it  posseses  over  the  com- 
plicated systems  of  any  other  country.  It  not  only  renders  the 
system  iiicomparahly  more  simple  for  all  the  practical  purposes 
of  life,  but  it  annihilates  at  once  all  those  rules  in  arithmetic, 
classed  under  the  terms  compound  ;iddition,  subtraction,  multi- 
plication, and  division  ;  reducing  the  whole  of  arithmetic  to 
the  first  simple  rules.  A  child,  under  this  system  of  weights 
and  measures,  may  learn  every  thing  necessary  for  entering 
into  tlic  common  concerns  of  the  world  in  a  month,  as  well  and 
better  than  in  a  year  under  our  complicated  system.  It  is  per- 
haps loo  much  to  expect  that  we  shall  ever  forego  our  preju- 
dices so  far  as  to  adopt  this  system  of  a  rival  nation.  Yet  ilmust 
be  allowed  to  be  of  indnile  importance  to  reduce  all  those  in- 
congtuous  and  incomparable  measures  now  in  use,  to  one  sim- 
ple and  uniforni  system,  tliat  should  be  understood  by  every 
one;  and  ive  should  therefore  be  happy  to  find  the  subject 
taken  up  by  the  English  parliament,  being  well  worthy  of  its 
serious  attention. 

Table  of  the  Proportion  of  Long  Measures  of  different  Nations 
to  the  English  Foot ;  which,  for  the  sake  of  comparisoD,  is 
supposed  to  be  divided  into  1000  parts. 

English  foot 1000 

Paris 1008 

Venetian 1 102 

Rhinland  1033 

Strasburgh 951 

Noremberg 1000 

Dantzic 944 

Danish 1042 

Swedish 977* 
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Different  Itinerary  Measures. 

A  Frencli  league  is  about  2J  English  miles. 

A  German  mile 4  Ditto. 

A  Dntcli  mile 3i  Ditto. 

An  Italian  mile -(i  Ditto. 

A  Spanish  league 3|  Ditto. 

A  Russian  verst f  Ditto. 

Standard  of  Mexsvke.  Various  attempts  have  been  made 
by  different  mathematicians  to  find  a  perpetual  standard  of 
measure,  which  might  be  referred  to  at  any  lime  and  under  any 
circumstance,  supposing  the  standard  in  present  use  to  be  lost. 
The  above  metric  system  of  the  French  is  founded  on  this  prin- 
ciple; the  terrestrial  arc,  from  the  equator  to  the  pole,  being 
taken  as  the  standard  of  universal  comparison. 

Measuke,  in  Geometry, denotes  any  quantity  assumed  as  one 
or  unity,  to  which  the  ratio  of  the  other  homogeneous  or  similar 
quantities  is  expressed- 

Measure  of  Wood  for  Firing,  is  usually  the  cord,  four  feet 
high,  as  many  broad,  and  eight  long ;  this  is  divided  into 
two  half  cords,  called  tlie  ways,  and  by  the  French  membrures 
from  the  pieces  stuck  upright  to  bound  them  ;  or  voyes,  as  being 
supposed  half  f.  waggon  load. 

Mi.asure/uc  Horses,  is  the  hand,  which  by  statute  contains 
four  inches. 

MEAT,  THE  Preservation.  The  Moors  have  an  easy 
method  of  preparing  lles'i-meat,  wilhout  spices,  and  very  little 
salt,  to  keep  it  good,  and  always  ready  for  eating,  for  two  or 
tliree  years  in  the  warmest  climates.  The  meat  thus  prepa.ed 
is  called  elchvlle,  and  is  made  of  beef,  mutton,  or  camel's  flesh, 
but  chiefly  of  beef.  It  is  first  uniformly  cut  in  long  slices,  well 
salted,  and  suffered  to  lie  twenty-four  hours  in  the  pickle.  It 
is  then  removed  from  those  tubs  into  others  filled  with  fresh 
water,  where  it  remains  for  a  night ;  it  is  next  taken  out,  and 
hung  on  cords  in  the  jun  to  dry.  When  thoroughly  dry  and 
hard,  it  is  cut  into  pieces  three  inches  long,  and  thrown  into  a 
pan  or  cauldron  of  boiling  oil  and  suet  sufficient  to  cover  it ; 
thus  it  is  boiled,  till  it  be  very  clear  and  red  on  cutting  it, 
when  it  is  again  taken  out,  and  set  to  drain.  After  having 
undergone  this  process,  it  stands  to  cool,  while  jars  are  pre- 
pared for  storing  it  ;  at  the  same  time  pouring  upon  it  the 
liquid  in  which  it  was  boiled  or  fried  ;  and  as  soon  as  it  is 
thoroughly  cold,  the  vessels  are  closely  stopped.  Preserved 
in  this  manner,  it  will  remain  hard,  and  keep  good  for  two 
years ;  the  hardest  is  considered  the  best  and  most  palatable. 
Thus  it  is  brought  to  the  table  by  the  Moors,  after  having  been 
stewed  or  fried,  seasoned  either  with  garlic,  or  the  juice  of 
lemon,  and  is  considered  an  excellent  dish.  Meat  is  also  pre- 
served by  the  pyroligneous  acid.     See  Acid. 

MECHANICAL,  an  epithet  applied  to  whatever  relates  to 
mechanics:  Thus  we  say,  mechanical  powers,  causes,  &c.  'I'he 
mechanical  philosophy  is  the  same  with  what  is  otherwise  called 
corpuscular pliilosophy,  which  explains  the  phenomena  of  nature, 
and  the  operations  of  corporeal  things,  on  the  principles  of 
mechanics ;  viz-  the  motion,  gravity,  arrangement,  disposition, 
greatness  or  smallness,  of  the  parts  which  compose  natural 
bodies.  This  manner  of  reasoning  is  much  used  in  medicine  ; 
and,  according  to  Dr.  Quincy,  is  the  result  of  a  thorough 
acquaintance  with  the  structure  of  animal  bodies:  for  con- 
sidering an  animal  body  as  a  composition  out  of  the  same  mat- 
ter from  which  all  other  bodies  are  formed,  and  to  have  all 
those  properties  which  concern  a  physician's  regard,  only  by 
virtue  of  its  peculiar  construction ;  it  naturally  leads  a  person 
to  consider  the  several  parts,  according  to  their  figure,  con- 
texture, and  use,  either  as  wheels,  pulleys,  wedges,  levers, 
screws,  cords,  canals,  strainers,  &c.  For  which  purpose,  con- 
tinues he,  it  is  frequently  found  helpful  to  design  in  diagrams, 
whatsoever  of  that  kind  is  under  consideration,  as  is  customary 
in  geometrical  demonstrations. 

Mechanical,  in  Mathematics,  denotes  a  construction  of 
some  problem,  by  the  assistance  of  instruments,  as  the  dupli- 
cature  of  the  cube  and  quadrature  of  the  circle,  in  contradis- 
tinction to  that  which  is  done  in  an  accurate  and  geometrical 
manner. 

Mechanical  Curve,  is  a  curve,  according  to  Descartes, 
which  cannot  be  defined  by  any  algebraic  equation ;  and  so 


stands  contradistinguished  from  algebraic  or  geometrical 
curves.  Leibnitz  and  others  call  llicse  mechanical  curves 
transcendental,  and  dissent  from  Descartes,  in  excluding  them 
out  of  geometry.  Leibnitz  found  a  new  kind  of  transcendental 
equations,  where  these  curves  are  defined  :  but  they  do  not 
continue  constantly  the  same  in  all  points  of  the  curve,  as 
algebraic  ones  do.     See  Tkanscendestal. 

Mechanical  Solution  of  a  Problem,  is  either  when  the  thing 
is  done  by  repeated  trials,  or  when  lines  used  in  the  solution 
are  not  only  truly  geometrical,  or  by  organical  construction. 

MECHANICS,  that  branch  of  practical  mathematics,  which 
considers  motion  and  moving  powers,  their  nature  and  laws, 
wilh  their  efiecl  in  machines.  See  Machine.  The  term  is 
equally  applied  to  the  doctrine  of  etpiilibrium  of  powers,  more 
properly  called  statics,  and  to  that  science  which  treats  of  the 
generation  and  conmiunication  of  motions,  which  constitutes 
dynamics,  or  mechanics  stiictly  so  called.  This  science  is 
divided  by  Newlon  into  practical  and  rational  mechanics,  the 
former  of  which  relates  to  the  mechanical  powers  ;  viz.  the 
lever,  balance,  wheel  aivJ  axis,  pulley,  wedge,  screw,  inclined 
plane,  and  funicular  machine :  and  the  latter,  or  rational  me- 
chanics, to  the  theory  of  motion  ;  shewing  when  the  forces  or 
powers  are  given,  how  to  determine  tlie  motion  that  will  result 
from  them  ;  and  conversely,  when  the  circumstances  of  the 
motion  are  given,  how  to  trace  the  forces  or  powers  from  which 
they  arise.  Leslie,  in  his  course  of  natural  philosophy,  incor- 
porates mechanics  with  those  other  branches  of  natural  science 
which  unfold  the  general  principles  that  connect  the  events  of 
the  material  world.  The  science  of  mechanics  having  thence 
for  its  object  the  consideration  of  machines,  their  elements, 
principles  of  action,  and  methods  of  operation,  we  may  divide 
them  into  two  classes— those  that  are  general,  and  such  as  are 
particular:  To  the  former  belong  the  concentrator  of  force, 
and  the  engine  of  oblique  action,  «  hich,  when  composed  of 
connected  cords,  has  been  named  thi- funicular  mac/iine  ; — to 
the  latter  belong  the  lever,  the  wheel  and  axle,  th^  in-lined 
plane  and  screw,  the  wedge,  and  the  pulley,  commonly  called 
the  simple  mechanical  powers. 

Mechanics,  according  to  the  ancient  sense  of  the  word,  con- 
siders only  the  energy  of  oryuna,  or  machines.  The  authors 
who  have  treated  the  subject  of  mechanics  systematically,  have 
observed,  that  all  machines  derive  their  efficacy  from  a  few 
simple  forms  and  dispositions  that  may  be  given  to  the  organa, 
which  are  interposed  between  the  agent  and  the  resistance  to 
be  overcome;  and  to  those  simple  forms  they  have  given  the 
name  of  mechanical  powers,  simple  pow  ers,  or  simple  machines. 
The  practical  uses  of  the  several  mechanical  powers  were  un- 
doubtedly known  to  the  ancients,  but  they  were  almost  wholly 
unacquainted  with  the  theoretical  principles  of  this  science  till 
a  very  late  period  ;  and  it  is,  therefore,  not  a  little  surprising 
that  the  construction  of  machines,  or  the  instruments  of  me- 
chanics, should  have  been  pursued  with  such  industry,  and 
carried  by  them  to  such  perfection.  Vitrnvius,  in  his  tenth 
book,  enumerates  several  ingenious  machines,  which  had  then 
been  in  use  from  time  immemoral.  We  find,  that  for  raising  or 
transporting  heavy  bodies,  they  employed  most  of  the  means 
which  are  at  present  commonly  used  for  that  purpose,  such  as 
the  crane,  the  inclined  plane,  the  pulley,  fee.;  but  with  the 
theory  or  true  principles  of  equilibrium  they  seem  to  have 
been  unacquainted  till  the  time  of  Archimedes.  When,  how- 
ever, wc  consider  the  vast  gigantic  undertakings  of  the  ancients, 
we  cannot  help  believing  that  their  genius  supplied  them  with 
many  engines  of  which  we  now  know  nothing;  though  we  far  sur- 
pass them  in  numerous  methods  of  abridging  human  labour  and 
the  application  of  force.  Yet  from  the  time  of  Archimedes  till 
the  sixteenth  century,  the  theory  of  mechanics  remained  as 
that  prince  of  science  left  it.  Stevenns  a  Fleming,  Galileo, 
Torricelli,  Descartes,  Huygens,  Wallis,  Wren,  Newton,  Leib- 
nitz, Dechales,  Oughtred,  Keil,  Delahire,  Lagrange,  Atwcod, 
Prony,  Emerson,  Watt,  Gregory,  Young,  &c.  have,  in  succes- 
sion, since  the  period  to  which  we  have  alluded,  explained  and 
applied  the  principles  of  this  civilizing  science  in  a  wonderful 
manner. 

Tin.  Lever,  w hich  consists  of  an  inflexible  bar  ABC,  (see 

the  Plate,  fig.  20.)  either  straight  or  bent,  resting  on  a  point 

I  C,  called  the  fulcrum,  the  power  being  applied  at  the  end  A  of 
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the  arm  A  C,  lo  raise  a  ut iijht  at  the  cm!  15  of  tlic  other  arm 
C  15.  Throwing  out  of  view  the  weight  of  the  lever  itself,  and 
supiiosiii);  it  to  he  at  first  ImrizoiiUil;  let  it  shift  into  the  proxi- 
mate position  A'Cli'.  The  miiuile  arcs  A  A'  ami  15  15  thus 
deseriheil  may  be  re;;artleil  as  tani;eiils,  ami.  eonsequently, 
while  the  pouir  P  descemls  vertieally  thr()U|;h  the  space  A  A', 
the  vM-ij-ht  W  rises  lhrouf;h  the  space  15  15' ;  vvliereforo  the 
opposite  momenta  lieiii;;  eipial,  V  x  A  A'  =  W  x  15  15',  and 
P  :  W  :  :  15  15'  :  A  A'  :  :  15  C  :  A  (',  or  the  power  and  weight 
are  inversely  as  their  distance  from  the  fulcrum.  Levers  arc 
usually  dislinjtnished  into  three  kinds,  according  to  the  rela- 
tive position  of  the  power,  the  weight,  and  the  fulcrum.  1. 
When  the  fulcrum  1),  (lig.  1,)  lies  hetween  the  power  1'  and 
the  weight  \V.  This  kind  includes  the  crow  ami  handspike, 
pincers,  and  seissars.  The  toothed  hammer  is  only  a  i)enl 
lever  of  this  kind.  Its  invention  was  in  mythology  ascribed  to 
Ncptiine,  his  Iriilciil  being  only  a  three-pronged  crow.  The 
arm  15  C  is  commonly  longer  than  A  15,  and  conse(|iienlly  the 
weight  W  exceeds  the  power  P.  The  number  of  times  which 
the  weight  contains  the  power,  is  always  called  the  mecliauical 
advinitiifie  or  jiKii/iiisf. 

In  making  experiments  with  this  machine,  the  .ihorter  arm 
A  15  must  be  as  much  thicker  than  the  longer  arm  15  C  as  will 
be  sullicicnt  lo  balance  it  ou  the  prop  1).  This  supposed,  let 
P  represent  a  power  whose  weight  or  purchase  is  equal  to  1 
pound,  and  let  the  weight  of  \V  equal  Impounds,  then,  if  the 
power  be  twelve  times  as  far  from  the  fulcrum  as  the  weight  is, 
they  will  exactly  counterpoise  ;  and  a  small  addition  of  pur- 
chase to  the  power  P  will  force  it  down,  and  raise  the  weight 
W  ;  and  the  velocity  with  which  the  power  descends  will  be  to 
the  velocity  with  which  the  weight  rises,  as  12  lo  1  ;  that  is, 
directly  as  their  distances  from  the  fulcrum,  and,  consequently, 
as  the  spaces  through  which  they  move.  Hence,  a  man,  who, 
by  his  natural  strength,  w  ithout  tlie  help  of  any  machine,  could 
support  a  hundred  weight,  will  by  the  help  of  this  lever  be 
enabled  to  support  twelve  hundred.  If  the  weight  be  less,  or 
the  power  greater,  the  fulcrum  may  be  placed  so  much  farther 
fiom  the  weight;  and  then  it  can  be  raised  to  a  proportionably 
greater  height.  For,  universally,  if  the  intensity  of  the  weight 
multiplied  into  its  distance  from  the  fulcrum,  be  equal  to  the 
intensity  of  the  power  multiplied  into  its  distance  from  the  ful- 
crum, the  power  and  weight  will  exactly  balance  each  other; 
and  a  little  addition  to  the  power  will  raise  the  weight.  Thus, 
in  the  present  instance,  the  weight  W  is  12  pounds,  and  its 
distance  from  the  fulcrum  1  inch ;  and  12  multiplied  by  1  is  12 ; 
the  power  P  is  equal  to  1  pound,  and  its  distance  from  the 
prop  is  12  inches,  which  multiplied  by  1  is  12  again  ;  and 
therefore  tlicre  is  an  equilibrium  between  them.  So,  if  a  power 
equal  to  2  pounds  be  applied  at  the  distance  of  C  inches  from 
the  fulcrum,  it  will  just  balance  the  weight  W;  for  C  x  2  :=  12, 
as  before ;  and  a  power  equal  to  3  pounds  placed  at  4  inches' 
distance,  would  be  the  same;  for  3  x  4  :=  12;  and  so  on  in 
proportion. 

The  slatera,  or  Roman  steelyard,  explained  under  the  word 
Balaxcf,  and  used  for  finding  the  weights  of  different  bodies 
by  one  single  weight  placed  at  dillerent  distances  from  the  ful- 
crum or  centre  of  motion  D,  (lig.  G,)  is  a  lever  of  this  kind. 
For,  if  a  weight  be  hung  at  A,  the  extremity  of  the  shorter  arm 
DG  is  of  such  a  weight  as  exactly  to  counterpoise  the  longer 
arm  D  X  ;  if  this  arm  be  divided  into  any  number  of  ecjual 
parts,  each  equal  to  O  D,  the  single  weight  P  will  serve  for 
weighing  any  thing  as  heavy  as  itself,  or  as  many  times  heavier 
as  there  are  divisions  in  the  arm  DX,  or  any  quantity  between 
its  own  weight  and  that  quantity.  As  fur  example :  IfPzr  1 
pound,  be  placed  at  the  first  division  1  in  the  arm  1)X,  it  «ill 
balance  1  pound  in  the  scale  at  W  ;  if  it  be  removed  lo  the 
.second  division  at  2,  it  will  balance  2  pounds  in  ihc  scale  W  ; 
if  to  the  third,  3  pounds  ;  and  so  on  to  the  end  of  Ihc  arm  l)\. 
If  each  of  these  integral  divisions  be  subdivided  into  as  many 
c(|nal  parts  as  a  pound  contains  ounces,  and  the  weight  P  be 
placed  at  any  of  these  subdivisions,  so  as  to  counterpoise  what 
is  in  the  scale,  the  pounds  and  odd  ounces  therein  will  by  that 
means  be  ascertained. 

2.  When  the  weight  W  lies  between  the  fulcrum  G  and  the 
power  P,  (fig.  2.)  This  kind  incUides  the  crow  in  its  more 
general  applicatiou,  the  baker's  and  druggist's  knife,  the  com- 
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nion  door,  the  «  hccl-barrow,  nut-cracker.i,  and  oars.  In  this, 
as  well  as  the  former,  the  advantage  gained  is  as  the  di.stam:e 
of  the  power  to  the  distance  of  the  weight  from  the  fulcrum: 
for  the  respective  velocities  of  the  power  and  weights  are  in 
that  proportion;  and  tliiy  will  balanix  each  other  when  the 
intensity  of  the  power,  nnilliplicd  by  its  distance,  is  equal  to 
the  intensity  of  the  weight  multiplied  by  its  distance.  Thus,  if 
A  15,  be  a  lever  on  which  the  weight  W  of  (>  pounds  hangs  at 
the  distance  of  I  inch  from  the  prop  G,  and  a  power  P,  equal 
lo  the  weight  of  1  ounce,  hangs  at  the  end  15,  (i  inches  from  (i 
by  the  cord  G  I)  going  over  the  fixed  pulley  K,  the  power  will 
merely  support  the  weight:  and  a  small  addition  to  the  power 
will  raise  the  weight  I  inch  for  every  (j  inches  that  the  power 
descends.  This  lever  shews  the  reason  v, by  tw o  men  carry  ijig a 
burden  upon  a  slick  belw<cn  them,  bear  unequal  shares  of  the 
burden  in  the  inverse  proportion  of  their  distances  from  it.  For 
the  nearer  either  of  them  is  to  the  burden,  the  greater  share  he 
bears  of  it:  and  if  he  goes  directly  under  it,  he  hears  the  hIioIc. 
So  if  one  man  be  at  (J,  and  the  other  at  li,  hn\ing  a  pole  or 
slick  A  15  resting  on  their  respective  shoulders;  if  the  l>urden 
be  five  times  nearer  (i  than  A,  the  man  G  will  bear  five  limes  as 
much  as  15.  If  the  load  G  be  only  placed  upon  the  pole  P  W, 
as  in  fig.  211,  a  vertical  from  the  centre  of  gravity  G,  will  in 
going  up  a  hill  divide  the  space  unequally  at  C,  and  the  lower 
person  must  therefore  sufier  a  greater  strain.  Two  horses  of 
unequal  strength  may  yet  be  yoked  lo  draw  equally,  by  a  pro- 
portionate division  of  the  bar.  This  is  partly  ellected  in  the 
ordinary  way,  by  attaching  the  perch  lo  a  short  projection 
from  the  middle  of  the  bar.  To  range  a  number  of  men  along 
the  arms  of  a  pole,  for  the  purpose  of  transporting  heavy  loads, 
is  very  unskilful,  though  frequently  done  in  this  country.  Those 
who  arc  nearest  must  evidently  lake  the  greatest  share  of  the 
burden,  while  the  remote  bearers  have  not  the  means  of  exert- 
ing their  strength.  The  method  practised  in  the  East  is  nmeh 
preferable,  the  strain  being  successively  subdivided  by  a  sys- 
tem of  levers  crossing  each  other. 

3.  When  the  power  P  is  applied  (fig.  3)  between  the  fulcrum 
E  and  the  weight  W.  To  this  kind  belong  the  sheep-shears. 
It  has  a  mechanical  disadvantage,  but  admits  of  a  proportion- 
ally wider  motion.  The  bones  of  animals  are  therefore  levers 
generally  of  this  sort,  pulled  by  the  moderate  contraction  of 
muscles  inserted  nearer  their  joints  or  centre  of  motion  than 
the  centre  of  gravity  of  the  weight  to  be  raised.  That  there 
may  be  a  balance  in  this  lever,  between  the  power  and  the 
weight,  the  intensity  of  the  power  must  exceed  the  intensity  of 
the  weight  just  as  much  as  the  distance  of  the  weight  from  the 
prop  exceeds  the  distance  of  the  power.  For  example,  I 
pound  placed  three  times  as  far  from  the  prop  E  as  the  power  P 
acts  at  F,  by  the  cord  C  going  over  the  fixed  pulley  D,  the 
power  must  be  equal  to  3  lbs.  to  support  the  weight  of  1  lb. 
Upon  the  principle  of  this  lever,  we  see  men  raise  ladders 
against  a  wall,  and  also  the  wheels  of  a  clock  move,  because 
their  moving  power  acts  upon  them  near  tlu'  centre  of  motion 
by  means  of  a  small  pinion  which  is  the  fulcrum. 

I'/ie  Bent  Lever,  difiers  in  nothing  from  the  first,  except  in 
being  bent  for  the  sake  of  convenience.  A  15  C,  fig.  4,  is  a 
lever  of  this  sort,  bent  at  C,  which  is  its  fulcrum  or  centre  of 
motion.  P  is  the  power  acting  upon  the  lon^'cr  arm  .\  C  at  F, 
by  means  of  the  cord  D  E  going  over  the  pulley  G  ;  and  W  is 
a  weight  or  resistance  ailing  upon  the  end  15  of  the  shorter 
arm  t;  15.  If  the  power  is  to  the  weight  as  (,'  15  :  ('  F,  they  are 
in  equilibrium  ;  for  if  W  rr  5  lbs.  acting  at  the  distance  of! 
foot  from  the  centre  of  motion  C,  and  P  ^  1  lb.  acting  at  F, 
6  feet  from  the  centre  C,  the  power  and  weight  will  just  balance 
each  other. 

The  I'niveisal  Lever,  is  occasionally  used  for  raising  weights, 
but  more  conmioidy  for  dragging  logs  to  the  saw-pit.  This  is 
eliccled  by  annexing  to  the  end  of  the  short  arm  two  claws, 
which  work  alternately  in  the  teeth  of  a  rachet  wheel.  In  fact, 
the  wheel  and  pinion  arc  but  an  extension  of  the  lever. 

One  of  the  most  ordinary  and  yet  useful  applications  of  the 
lever,  is  to  weigh  substances,  or  to  compare  their  weights  by 
means  of  a  standard,  as  shewn  in  fig.  o,  where  the  common 
balance,  though  less  expeditious  than  the  sleclyanl,  as  sheun 
in  fig.  (i.  is  yet  capable  of  greater  accuracy.  As  it  has  equal 
arms  C  13,  D  E,  it  re(|uires  a  series  of  iutermediatc  weights, 
7  Z 
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wliich  are  Uirown  into  either  scale  A  or  B,  and  tlie  whole  is 
suspended  on  tlie  pivot  or  fulcrum  E.  H  is  a  mere  hook  by 
which  to  suspend  the  machine.  For  philosophical  purposes, 
the  easiest  way  is  to  reckon  always  by  grains.  The  geometri- 
cal progression  1,2,4,8,  IG,  32,  (54,  &c.  forms  the  simplest 
arrangement;  but  it  will  be  found  more  convenient  to  follow 
the  decimal  division,  and  the  successive  sets  of  1,2,  3,  and 
4;  10,  20,  30,  and  40;  lUO,  200,  301),  and  400;  1000,  2000, 
.3000,  and  4000,  &c.  would  save  much  trouble  in  adding  up  the 
weights. 

A  False  Bahivce  lias  one  arm  somewhat  longer  than  the 
other.  But  the  fraud  is  easily  dct';cted,  by  interchanging  the 
pl.ices  of  the  weight,  and  the  substance  to  be  weighed;  for  the 
weight  assigned  will  then  be  diminished,  in  the  same  propor- 
tion as  it  was  before  augmented.  It  perhaps  deserves  remark, 
that  the  true  weight  is  rather  less  than  half  the  sum  of  those 
opposite  indications.  Suppose  B  D  (fig.  21)  to  represent  the 
true  weight,  and  let  B  D  be  to  B  A  in  the  ratio  of  the  arms  of 
the  fraudulent  balance;  having  completed  the  semicircle,  it  is 
evident  that  A  B  w  ill  indicate  the  weight  of  the  substance  when 
placed  in  the  scale  of  the  longer  arm.  and  BC  its  weight  when 
suspended  from  the  shorter  arm.  But  B  D  is  less  than  the 
radius,  or  the  arithmetical  mean  between  AB  and  B  C.  Since, 
from  the  property  of  the  semicircle,  B  D  is  a  mean  propor- 
tional or  geometrical  mean  between  AB  and  BC,  the  true 
weight  of  any  body  might  be  discovered  even  by  means  of  a 
false  balance.  Let  it  be  weighed  first  in  one  scale,  and  then 
in  the  other;  and,  the  results  being  multiplied  together,  the 
square  root  of  their  product  will  give  the  accurate  value. 
Every  correct  balance  must,  therefore,  have  arms  of  precisely 
equal  lengths,  or  have  its  fulcrum  placed  equally  distant  from 
the  extreme  points  from  which  the  scales  are  suspended.  But 
the  delicacy  of  the  instrument  depends  on  the  proximity  of  its 
fulcrum  to  the  straight  line  joining  those  two  points.  To  pre- 
serve a  stable  equilibrium,  however,  it  must  occupy  a  position 
somewhat  above  that  line.  The  beam  should  be  strong  and 
light,  its  preferable  form  consisting  hence  of  two  hollow  cones  : 
it  should  turn  with  a  fine  knife-edge  upon  a  plate  of  agate, 
polished  crystal,  or  hard  steel  ;  and  the  scales  should  likewise 
be  hooked  from  sharp  edges.  The  sensibility  is  further  aug- 
mented, and  the  risk  of  injury  obviated,  by  various  other 
contrivances,  some  of  which  we  have  already  noticed  in  treat- 
ing upon  this  useful  domestic  machine. 

The  Wheel  and  Axle,  (fig.  7,)  is  reckoned  the  next  mechanical 
power,  and  it  consists  merely  of  a  wheel  AB  attached  to  a 
small  cylinder  C  D  moving  about  the  same  centre;  the  power 
is  applied  to  the  circumference  of  the  wheel,  and  the  weight  W 
to  be  raised  has  a  cord  K  lapped  about  the  cylinder.  This  in- 
strument may  hoMoe  be  regarded  as  a  continued  lever.  The 
power  is,  therefDre.  to  the  wei,;ht,  9s  the  radius  of  the  axle  is 
to  that  of  the  wheel ;  or.  if  the  principle  of  virtual  velocilics  be 
preferred,  the  power  and  weight  are  inversely  as  the  circum- 
ferences of  the  wheel  and  of  its  axle.  If  the  circumference  of 
the  wheel  be  eight  times  that  of  the  axle,  then  a  power  P  =: 
lib.  hanging  by  the  cord  I,  which  laps  over  the  wheel,  will 
balance  a  weight  W  iz  8  lbs.  hanging  by  the  rope  K,  which 
goes  round  the  axle.  If  spokes  S,  S,  S,  or  arms,  be  applied  to 
the  wheel,  the  circumference  described  by  these  must  be  con- 
.sidered  as  the  circle  of  action.  In  this  sort  of  machines  it  is 
requisite  to  have  a  ratchet  wheel  on  ilie  end  of  the  axle  C,  with 
a  catch  to  fall  into  its  teeth;  which  will  at  any  time  support  the 
weight,  and  keep  it  from  descending,  if  the  person  who  turns 
the  handle  should,  through  inadvertency  or  carelessness,  quit 
his  hold  while  the  weight  is  raising.  Thus,  by  this  means,  the 
danger  is  prevented  which  might  otherwise  happen  by  the  run- 
ning down  of  the  weight  when  left  at  liberty. 

As  varieties  of  llie  same  instrnnient,  we  may  name  the  Cap- 
stan or  Winillass.  aii<l  the  Common  (liii.  In  the  latter,  the  rope 
which  draws  up  the  weight  is  wound  about  a  drum,  with  a  long 
projecting  arm,  which  a  horse  puts  in  motion  by  tieading  round 
a  circular  path.  Of  a  similar  nature  is  the  crane,  driven  by 
men  or  cattle,  walking  within  its  circumference;  but  here  the 
purchase  is  only  in  the  ratio  of  (he  distance  of  the  point  of  im- 
pulsion from  a  verticil  through  the  centre  of  the  wheel,  to  the 
radius  of  the  axle.  The  wheel  and  axle  may  turn  also  on  dif- 
ferent centres,  and   have   their  circumferences  connected  in 


mutual  action,  either  by  means  of  a  belt  or  strap,  or  by  the 
indentation  of  a  system  of  cogs  or  teeth.  This  arrangement  is 
usually  called  Wheel  and  Pinion.  The  wheel  has  sometimes 
its  axle  of  a  tapered  or  conical  shape,  which  gives  it  a  varying 
purchase.  This  construction  is  adopted  in  the  fusee  of  a 
watch,  and  is  likewise  employed  advantageously  in  raising 
minerals,  by  an  uniform  pull  from  very  deep  pits,  the  rope  at 
its  greatest  length  being  coiled  about  the  narrow  end  of  the 
axle,  and  advancing  towards  the  wide  end  as  it  shortens. 

T/ie  Duuhle  Capstan  is  a   very  ingenious  contrivance,  origi- 
nally brought  from  China,  for  augmenting  in  any  degree  the 
elliracy  of  the  wheel  and   axle,  without  reducing  its  strength. 
It  consists  of  two  conjoined  cylinders  of  nearly  equal  diame- 
ters, turning  about  the  same  axis,  the  weight  being  supported 
by    the  loop  of  a  very  long   cord,  of  which  one  end    uncoils 
fioin  the  smaller  cylinder,  while  the 
other  end  laps  constantly   about  the 
arger    cylinder,    as    represented    in 
the   annexed   figure.     The    elevation 
of  the   weight  at  each   revolution   is 
therelore  eciual  to  half  the  dillerence 
between  the  two  circumferences,  and 
the  eUect  of  the  arrangement  is  the 
same   as   if  the   cord   sustaining  the 
weight  had  been  wound  about  a  cylin- 
der, «hich  has  a  circumference  merely 
equal  to  that  quantity.     The  mecha- 
nical   advantage   of    the  instrument, 
combined  with  its  pulley,  is  hence   in 
the  ratio  of  the  diameter  of  the  larger 
o\  Under  to  half  its  excess  above  thai 
of  the  smaller  one.     Nearly  the  same 
efiect  IS    procured,    by   employing   a 
single  conical  axle  ;  one  part  of  the 
train  of  cord  unrolling  itself  from  the 
smaller  end.  while  the  other  part  is 
coiled  up  towards  the  larger  end. 
The  Pnlhy  consists  either  of  one  moveable   pulley,  or  a  sys- 
tem of  pulleys  ;  some  in   a   bloi  k  or  case  which  is  fixed,  ami 
others  in  a  block  which  is  moveable, and  rises  with  the  weight. 
For  though   a  single  pulley  that  only  turns  on  its  axis,   and 
moves  not  out  of  its  place,  may  serve  to  change  the  direction 
of  the  power,  yet  it  can  give  no  mechanical  advantage  thereto  ,- 
but  is  only  as  the  beam  of  a  balanc:e,  whose  arms  are  of  equal 
length  and   weight.     Thus  A.  fig.  8,  is  a  single  pulley,  and  if  it 
support  the  equal   weights  P  and  VV,  the  cord   B  15  to  which 
they  are  appended,  is  equally  stretched  throughout,  and   the 
pulley  A  sustains  both  tlie   weights,  or  is  drawn  with  a  force 
equai  to  twice  P-      It   is  properly   but   another  form    of  the 
balance. 

In  the  pulley,  fig  8,  No.  2,  a  power  of  one  (PI.)  will  sustain 
twice  its  weight,  (W  2.)  the  cord  b  B  being  stretched  with  a 
power  of  1,  and  the  part  from  A  to  P  with  an  equal  power. 

In  a  combination  of  three  moveable  pulleys,  A  BC,  fig. 9,  con- 
nected by  three  distinct  cords,  each  fastened  at  one  end  to  an 
immoveable  block  above,  the  power  of  the  whole  is  discovered 
by  supposing  two  such  weights,  P  and  W,  suspended  so  as  to 
keep  the  machine  in  equilibrio,  and  then  beginning  wiih  the 
least  weight  or  power  P,  and  considering  what  force  eac-h  sepa- 
rate pulley  sustains.  Thus  if  P  be  one  pound,  the  cord  which 
sustains  it  acts  at  its  other  end  upon  the  fixed  block  above, 
and  is  consequently  re-acted  upon  by  a  force  equal  to  one 
pound  ;  and  the  pulley  A,  as  in  fig.  8,  is  drawn  with  a  force 
equal  to  two  pounds.  By  tracing  the  second  cord  in  the  same 
manner,  it  will  appear  that  the  pulley  B  is  drawn  with  twice 
the  force  of  A,  or  four  pounds  ;  and  C  is  drawn  with  twice  the 
force  of  B,  or  8  pounds.  So  that  the  purchase  of  this  machine 
is  such,  that  the  weight  W  has  8  times  the  power  of  P. 

The  velocity  of  the  weight  to  that  of  the  power  is  (in  a  simi- 
lar way  of  arguing)  thus:  if  P  descend  8  inches,  A  will  ascend 
4;  B.  2;  and  C  or  W,  I  inch,  so  that  the  velocities  are  reci- 
procally as  the  power  and  weight. 

Another  combination  of  pulleys,  whereof  two,  A  and  B,  fig. 
10,  run  in  the  fixed  block  X  ;  and  two  others  C  and  D,  in  a 
moveable  block,  which  raise  the  weight  W  ;  by  pulling  the  cord 
at  P,  which  goes  successively  over  the  pulleys  A,  I),  iJ,  C,  and 


M   K  C 


DICTIONARY    OF    MKCIIAMCAL    SCIENCE. 


M   E  C 


(W9 


is  fastened  to  the  fixed  blocks.  The  purchase  of  this  machine 
is  known  by  considerins  that  tlio  cord  is  usually  stretched 
ihrouKhoutby  puttio;;  two  such  weights,  P  and  W,  as  will  coun- 
terpoise each  other:  for  1*  is  sustained  by  the  siMj;le  conl,  and 
VV  by  four  folds  of  the  same,  viz.  i)y  the  parts  o,s,u,k,;  so 
that  if  P  be  one  pound,  W  will  be  four  pounds. 

The  velocity  of  the  power  is  to  that  of  the  weight  as  four  to  one, 
for  if  P  descend  four  inches,  the  parts  of  the  cord  at  k  will  as- 
cend towards  c  four  inches,  and  all  the  other  parts  of  the  cord, 
from  the  pulley  C,  will  equally  follow  each  other,  and  C  or  W 
will  ascend  one  inch  towards.?;  or  the  four  parts  of  the  cord 
o,*,M, /;,  will  each  beshortened  oneineh. 

In  like  manner  may  the  purchase  of  any  other  combination 
of  pulleys  be  detern)incd  :  and  it  will  always  happen,  that  the 
nwmcniu  of  the  weight  and  power  will  be  e(iual,  as  in  other 
mechanical  powers.  That  is,  if  any  power  will  raise  one  pound 
with  a  certain  velocity,  the  same  power  will  raise  two  pounds 
with  half  that  velocity,  or  one  hundred  pounds  with  one  hun- 
dredth part  of  that  velocity,  &c.  Hut  as  a  system  of  pulleys 
has  no  great  weight,  and  lies  in  a  small  compass,  it  is  easily 
carried  about ;  and  can  be  applied,  in  a  great  many  cases,  for 
raising  weights,  where  other  engines  cannot ;  but  they  have  a 
great  deal  of  friction  on  three  accounts:—!.  Because  the  diame- 
ters of  their  axes  bear  a  very  considerable  proportion  to  their 
own  diameters.  2.  Because  in  working  they  are  apt  to  rub 
against  one  another,  or  against  the  sides  of  the  blocks. 
3.  Because  of  the  stillness  of  the  ropes  that  pass  over  and  under 
them.  '■ 

The  Inclined  Plane  is  chiefly  employed  to  facilitate  excava- 
tions, and  to  raise  the  maicrials  in  buildings ;  and  the  advan- 
tage gained  by  it  is  as  gic;it  as  its  length  exceeds  its  perpen- 
dicular hci;;ht.  Let  .\  B.  lig.  II,  be  a  plane  parallel  to  the 
horizon,  and  C  D  a  plane  iiiclijicd  to  it ;  and  suppose  the  whole 
lengtli  C  O  to  be  three  times  as  great  as  the  perpendicular 
height  G/F.  In  this  case  the  cylinder  E  will  be  supported 
upon  the  plane  C  D,  and  kept  from  rolling  down  upon  it,  by  a 
power  equal  to  a  third  part  of  the  weight  of  the  cylinder. 
Therefore,  a  weight  may  be  rolled  up  this  inclined  plane  with  a 
third  part  of  the  po«er  whiili  would  be  sufficient  to  dravv  it  up 
by  the  side  of  an  upright  wall.  If  the  plane  was  four  times  as 
long  as  it  is  high,  a  fourth  part  of  the  power  would  be  sulficient; 
and  so  on  in  proportion.  Suppose  a  man  has  occasion  to  set  a 
weight  upon  an  eminence,  and  the  weight  is  so  great  that  he 
cannot  lift  it  by  his  natural  strength,  he  will  take  a  long  stout 
plank,  or  something  equivalent  thereto,  and  setting  it  sloping, 
will  push  the  weight  hefnre  him  up  the  plank,  to  tlie  place  de- 
signed to  set  it  in  ;  and  such  plank,  or  other  contrivance  like 
it,  is  an  inclined  plane.  Now  it  is  evident  that  the  shorter  this 
inclined  plane  is,  the  steeper  is  the  ascent  ;  and  the  longer 
the  plane  is,  the  ascent  must  be  the  easier.  It  is  plain 
also,  that  it  is  much  easier  to  push  a  rolling  weight  E  along  a 
level  A  B,  tig.  12,  up  a  hill  I)  C,  lig.  1 1,  that  rises  gently,  than  up 
a  hill  A  B,  fig.  13,  wliicli  is  very  steep. 

The  force  wherewith  a  rolling  body  descends  upon  an  inclined 
plane,  is  to  the  force  of  its  absolute  gravity,  by  which  it  would 
descend  perpendicularly  in  a  fiee  space,  as  the  height  of  the  plane 
is  to  its  length.  For  suppose  the  plane  A  B,  fig.  12,  to  be  paral- 
lel to  the  horizon,  the  cvliiuler  will  keep  at  rest  on  any  part  of 
the  plane  where  it  is  laid.  If  the  plane  be  so  elevated,  that  its 
perpendicular  height  from  I),  fig.  \'^,  is  equal  to  half  its  length  A  15, 
the  cylinder  C  will  roll  do.vnupon  the  plane  with  a  force  equal 
to  half  its  weight;  for  it  wouhl  re  cpiire  a  power  (acting  in  the 
direction  of  A  B)  equal  to  half  its  weight,  to  keep  it  from  rol- 
ling. If  the  plane  DB,  fig.  It,  be  elevated,  so  as  to  be  perpendi- 
cular to  the  horizon,  the  cylinder  C  would  descend  with  its  whole 
force  of  gravity,  because  tin;  plane  contributes  nothing  to  its 
supporter  hinderance;  and  therefore  it  would  require  a  power 
equal  to  its  whole  weight  to  keep  it  from  descending.  To 
the  inclined  plane  may  be  reduced  all  hatchets,  chisels,  &c. 

Of  the  Wvflge. — The  fifth  mechanical  power  or  machine  is  the 
wedge,  which  may  be  considered  as  two  ei]ually  inclined  planes 
D  EF  and  C  E  F,  joined  together  at  their  bases  <?  E  F  O,  fig.  1.'); 
then  D  C  is  the  whole  thickness  of  the  wedge  at  its  back  ABC  I) 
where  the  poiver  is  applied  ;  E  F  is  the  depth  or  height  of  the 
wedge;  DF  the  length  of  one  of  its  sides,  equal  to  C  F,  the 
length  of  the  olher  side;  and  O  F  is  its  sharp  edge,  which  is 


entered  into  the  wood  intended  io  be  split,  by  the  force  of  a 
hammer  or  mallet  striking  perpendicularly  on  its  back.  Thus. 
A  li,  II;;.  l(i,  is  a  viedije  driven  into  the  cleft  C  E  I)  of  the  wood 
Ft;.  When  the  wood  drjes  not  cb-ave  at  any  distance  before 
the  wcd;;<-,  there  will  be  nil  e(|uilibiiuni  betHeen  the  power 
impelling  the  wedge  ilownward,  aiui  the  resistance  of  the  wood 
ac  ting  against  the  two  sides  of  the  M  edge  ;  when  the  power  is  to 
the  resistance  as  half  the  Ihlckniss  of  the  uedgc  at  its  back  is  to 
the  length  of  either  of  its  sides  :  because  the  resistance  then  acts 
perpendicular  to  the  sides  of  the  wedges.  But  when  the  resist- 
ance on  each  side  acts  parallel  to  the  back , the  power  that  balances 
the  resistances  on  both  sidi'S  will  be  as  the  length  of  the  whole 
back  of  the  wedge  is  to  double  its  pi  rpendicular  height.  \\'hcn 
the  wood  cleaves  at  any  distance  before  the  vveilge,  (as  it  gene, 
rally  does,)  the  power  impelling  the  wedge  will  not  be  to  the 
resistance  of  the  wood  as  the  length  of  the  back  of  the  Hedge 
is  to  the  length  of  holli  its  sides,  but  as  half  the  length  of  the 
back  is  to  the  length  of  i  ilher  sid(r  of  the  cleft,  estimated  from 
the  lop  or  acting  part  of  the  wedge.  For  if  we  suppose  the 
wedge  to  be  lengthened  down  from  the  top  C  I),  to  the  bottom 
of  the  cleft  at  E,  the  same  proportion  vull  hold  ;  namely,  tliat  the 
power  will  be  to  the  resistance  as  half  the  length  of  the  back  of 
the  wedge  is  to  the  length  of  either  of  its  sides:  or,  which 
amounts  to  the  same  thing,  as  the  whole  length  of  the  back  is 
to  the  length  of  both  the  sides. 

The  wedge  is  a  mechanical  power  of  singular  efTicacy,  and 
the  percussion  by  whi<rli  its  action  is  obtained,  is  precisely  that 
force  which  we  can  with  the  greatest  convenience  almost  inde- 
finitely increase.  By  means  of  the  wedge,  the  walls  of  houses 
may  be  propped,  rocks  split,  and  the  heaviest  ships  raised 
up, — operations  to  which  the  lever,  the  wheel  and  axle,  and  the 
pulley,  arc  either  ill  adapted,  or  entirely  incompetent.  To  the 
wedge  are  referred  the  axe,  the  spade,  chisels,  needles,  knives, 
punches,  and,  in  short,  all  instruments  which,  beginning  with 
edses  or  points,  grow  gradually  thicker.  .\  saw  is  a  number  of 
chisels  fixed  in  a  line  ;  and  a  knife,  if  its  edge  be  examined 
with  a  microscope,  will  be  found  to  be  only  a  fine  saw. 

Oftlie  Screw. — The  sixth  and  last  mechanical  power  which 
we  have  to  notice,  is  the  screw.  The  screw,  strictly  speaking, 
consists  of  two  parts,  which  work  within  each  other.  (Jne  of 
these  parts,  and  which  is  always  meant  when  the  word  screw 
is  used  alone,  is  a  solid  cylinder,  on  the  circumference  of  which 
is  cut  a  spiral  groove  ; — specifically  called  an  outside  or  convex 
screw.  The  other  part  is  a  hollow  cylinder,  or  at  least,  what- 
ever its  external  form  may  be,  it  contains  a  cylindrical  hole, 
within  which  is  cut  a  spiral  groove  corresponding  to  that  of  the 
convex  screw,  which  can  be  turned  within  it.  and  the  spiral  pro- 
jections of  one  lock  into  the  spiral  hollows  of  the  other.  For  the 
sake  of  necessary  contradistinction,  this  latter  part  is  called  an 
inside,  a  concave,  or  sochet  screw,  when  spoken  of  generally, 
without  reference  to  any  other  use  than  its  principal  one,  of  an 
indispensable  companion  to  the  convex  screw  ;  but  when  it 
consists  of  a  small  piece  of  metal,  as  for  drav/ing  tight  bolts  of 
any  description,  it  is  most  commonly  called  a  nut  ;  and  when 
it  is  of  considerable  size,  as  for  a  large  pressor  vice,  it  is  usu- 
ally called  a  box.  The  t/irciid  of  a  screw  is  its  spiral  projection  ; 
the  puce  or  step  of  a  screw  is  the  distance  between  the  threads  ; 
and  the  groove  or  gorge  is  the  hollow  between  the  threads. 

To  obtain  an  idea  oftlie  nature  of  the  screw,  and  of  its  afli- 
nity  to  the  inclined  plane,  cut  a  piece  of  paper  in  the  form  of  an 
inclined  plane,  or  half  wedge,  as  A  BC,  fig.  17,  and  then  wrap 
it  round  a  cylinder,  fig.  18:  the  edge  of  this  plane  or  paper 
will  form  a  spiral  round  the  cylinder,  which  will  «ive  the  thread 
of  the  screw.  A  screw  is  seldom  used  without  the  application 
of  a  lever  to  assist  in  turning  it :  it  then  becomes  a  compound 
machine  of  great  force,  either  in  compressing  the  parts  ofbodies 
together,  or  in  raising  great  weights.  As  the  lever  or  winch 
must  turn  the  C)  Under  once  round  before  the  weight  or  resist- 
ance can  be  moved  from  one  spiral  winding  to  another,  or 
before  the  screw  working  in  its  box  can  rise  or  sink  the  dis- 
tance between  the  threads,  as  from  a  to  b,  therefore  as  much 
as  the  eircuniference  of  the  circle  described  by  the  lever  is 
greater  than  the  pace  of  the  screw,  or  distance  between  the 
threads,  so  much  does  the  force  of  the  screw  exceed  the  motive 
force.  For  example,  suppose  the  pace  or  distance  of  the 
threads  to  be  half  an  inch,  and  the  length  of  the  lever  12  inches. 
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the  circle  described  by  the  extremity  of  the  lever  where  the 
power  acts,  will  be  about  76  inches,  or  152  half  inches,  conse- 
quently, 162  times  as  great  as  the  distance  between  two  conti- 
guous threads  ;  therefore  if  the  intensity  of  the  power  at  the  end 
of  the  lever  be  equal  to  one  pound,  that  single  pound  will  ba- 
lance 152  pounds  acting  against  the  screw.  If  as  much  addi- 
tional force  be  exerted  as  is  sufficient  to  overcome  the  friction, 
the  152  pounds  may  be  raised  ;  and  the  velocity  of  the  power 
will  be  to  the  velocity  of  the  weight  as  152  to  1.  Hence  we 
may  clearly  perceive,  that  the  longer  the  lever,  and  the  nearer 
the  threads  to  one  another,  so  much  the  greater  is  the  force  of 
the  screw.  The  friction  of  the  screw  is  very  great,  but  we  are 
indebted  to  this  circumstance  for  a  peculiar  advanlage  in  the 
use  of  this  machine,  which  will  sustain  a  iveight,  or  press  upon 
a  body  against  which  it  is  driven,  after  the  power  is  removed 
or  ceases  to  act.  To  enumerate  all  the  uses  of  the  screw, 
would  be  impossible.  Among  other  purposes,  it  is  applied  to 
great  advantage  for  measuring  or  subdividing  small  spaces ; 
when  thus  applied  it  is  called  a  micrometer,  which  may  be  made 
to  indicate  ou  an  index  plate,  a  portion  of  a  turn,  advancing 
the  screw  less  than  the  fifty-thousandth  part  of  an  inch. 

The  threads  of  screws  are  differently  formed,  according  to 
the  materials  of  which  they  are  made,  or  the  use  for  which  they 
are  intended.  The  threads  of  wooden  screws  are  generally 
angular,  that  they  may  rest  upon  a  broad  base,  and  thereby 
have  their  strength  increased  to  the  utmost.  Small  screws, 
whatever  material  they  are  made  of,  are  generally  angular  also, 
not  only  for  the  same  reason  as  the  wooden  ones,  but  because 
the  angular  thread  is  the  most  easily  made.  The  metal  screws 
which  are  used  for  large  presses,  vices,  &c.  have  generally  a 
square  thread,  a  form  which  gives  great  steadiness  of  motion. 
A  thread  of  which  the  sides  are  parallel,  and  the  top  and  bot- 
tom a  little  rounded,  is  perhaps  the  most  perfect  of  all  forms. 
In  the  common  screw,  to  which  the  preceding  observations  are 
exclusively  applicable,  the  threads  are  one  continued  spiral, 
from  one  end  to  the  other  ;  but  where  there  are  two  or  more  se- 
rate  spirals  running  up  together,  as  in  the  worm  of  a  jack,  or 
the  principal  screw  of  a  common  printing  press,  the  descent  of 
the  screw  in  a  revolution  will  be  proportionately  increased  ; 
and  therefore  whatever  be  the  number  of  the  spirals,  they 
must,  in  calculating  the  power,  be  measured  and  reckoned  as 
one  thread. 

T/ie  Endless  Screiv. — A  screw  is  sometimes  cut  on  an  axle, 
to  serve  as  a  pinion,  and  by  working  in  the  circumference  of  a 
wheel;  it  is  then  called  an  endless  screw,  because  it  may  be 
turned  perpetually  without  advancing  or  receding,  that  is,  with- 
out any  other  motion  than  a  rotatory  one.  The  threads  of  this 
screw  are  of  the  square  form,  and  lit  exactly  into  the  spaces 
between  the  teeth  of  a  wheel,  which  teeth  are  cut  obliquely,  to 
answer  the  threads.  When  the  endless  screw  has  been  turned 
once  round,  the  wheel  has  only  made  a  portion  of  a  turn  equal 
to  the  distance  between  one  of  its  threads  ;  that  is,  the  wheel 
has  moved  one  tooth  ;  and  therefore  the  number  of  its  teeth  is 
always  the  same  as  the  number  of  the  revolutions  made  by  the 
screw  before  it  once  turned  round. 

The  construction  and  mechanical  advantage  gained  by  this 
screw  may  be  best  illustrated  by  a  figure  ;  let  the  wheel  C, 
fig.  19,  have  an  endless  screw  a  b  working  in  the  teelh  of  the 
wheel  D,  which  suppose  to  be  48  in  number.  It  is  plain,  that 
for  every  time  the  wheel  C  and  screw  a  b  are  turned  round  by 
the  winch  A,  the  w heel  D  w ill  be  moved  one  tooth  by  the  screw, 
and  therefore,  in  48  revolutions  of  the  v\inch,  the  wheel  D  will 
be  turned  once  round.  Then,  if  the  circumference  of  a  circle, 
described  by  the  handle  of  the  winch  A,  be  equal  to  the  circum- 
ference of  a  groove  e  round  the  wheel  D,  the  velocity  of  the 
handle  will  be  48  times  as  great  as  the  velocity  of  any  given 
point  in  the  groove.  Consequently,  if  a  line  G  goes  round  the 
groove  e,  and  has  a  weight  of  48  pounds  hung  to  it  below  the 
pedestal  E  F,  a  power  equal  to  one  pound  at  the  handle  will 
balance  and  support  the  weight.  To  prove  this  by  experiment, 
let  the  circumferences  of  the  grooves  of  the  wheels  C  and  D  be 
equal  to  one  another  ;  and  then  if  a  weight  A,  of  one  pound,  be 
suspended  by  a  line  going  round  the  groove  of  the  wheel  C,  it 
will  balance  a  weight  of  48  pounds  hanging  by  the  line  G  ;  and 
a  small  addition  to  Uie  weight  H,  will  cause  it  to  descend,  and* 
so  raise  up  the  other  weight. 


If  a  line  G,  instead  of  going  round  the  groove  e  of  the  wheel 
D,  goes  round  its  axle,  1,  the  power  of  the  machine  will  be  as 
much  increased  as  the  circumference  of  the  groove  e  exceeds 
the  circumference  of  the  axle :  which  supposing  it  to  be  six 
times,  then  one  pound  at  H  will  balance  six  times  48,  or  288 
pounds,  hung  to  the  line  on  the  axle  ;  and  hence  the  power  or 
advantage  of  this  machine  will  be  as  288  to  1.  That  is  to  say, 
a  man,  who  by  his  natural  strength  could  lift  an  hundred 
weight,  will  be  able  to  raise  288  by  this  engine.  The  use  of 
the  endless  screw  affords  a  very  ready  means  of  greatly  dimi- 
nishing a  rotatory  motion,  and  accomplishes  at  once  what 
would  otherwise  require  the  intervention  of  two  or  three  wheels  ; 
and  although  it  operates  slowly  by  a  sliding  motion,  it  has  not 
probably  more  friction  than  any  of  the  less  simple  combinations 
which  might  be  employed  to  effect  the  same  object.  It  possesses 
the  advantage  too,  of  moving  a  wheel  with  much  more  steadi- 
ness than  a  pinion,  when  the  workmanship  of  both  is  of  equal 
quality.  This  circumstance  is  not  so  much  regarded  by  me- 
chanics as  perhaps  it  ought,  and  therefore  the  endless  screw  is 
often  not  used  when  it  would  be  advantageous.  The  principal 
restriction  to  the  use  of  this  screw  is,  its  being  so  liable  to  wear 
when  its  motion  is  very  rapid  :  a  rapid  motion,  therefore, 
should  not  be  assigned  to  it,  unless  it  he  made  of  hardened 
steel,  when  the  objection  will  be  less  forcible. 

The  coining  engine  consists  of  a  screw  carrying  ponderous 
arms.  The  impulsion  accumulated  by  the  swing  produces  a 
stroke  similar  to  the  concentrator  offeree  ;  but  the  violence  ot 
the  blow  is  softened,  and  the  shock  partly  consumed,  by  the 
prolonged  friction  of  the  slanting  grooves  of  the  screw,  by  which 
the  stamper  advances  to  the  die. 

As  the  endless  screw,  working  in  the  teeth  of  a  wheel,  has 
its  energy  multiplied  by  their  number,  it  is  evident  that  it  may 
act  at  once  on  two  ratchet  wheels  divided  almost  alike,  the 
difierence  in  breadth  between  the  parallel  teeth  being  the  space 
of  exertion.  By  such  a  contrivance, which  also  reckonsthe  revo- 
lutions, the  mechanical  purchase  might  be  carried  to  any  extent. 
The  Concentrator  of  Force,  an  engine  that  exhibits  in  a 
striking  manner   the  accumulation  and  transfer  of  impulsion 

among  bodies,  may  be  regard- 
ed as,  next  to  Atwood's  inge- 
nious machine,  an  import- 
ant addition  to  illustrative 
philosophical  apparatus, since 
it  not  only  sheds  a  clear  light 
on  someabstruse  parts  of  me- 
chanical theory  ;  but  may  with 
advantage  be  directed,  in  a 
variety  of  important  cases,  to 
the  practice  of  the  arts.  The 
concentrator  consists  of  a 
ponderous  wheel,  composed 
of  a  thin  circle  of  iron,  load- 
ed at  tfie  circumference  with 
a  broad  swelling  ring  of  lead, 
and  fixed  to  a  strong  steel 
axle.  To  this  axle  is  likewise 
attached  several  short  cy- 
linders, of  difi'crent  diameters, 
the  smallest  formed  of  brass, 
and  divided  into  two  parts, 
that  are  capable  of  locking 
together  at  pleasure.  The 
axle,  placed  in  a  horizontal 
position,  moves  upon  gudge- 
ons on  the  top  of  a  high  solid 
frame  ;  and  the  machine  may 
be  set  in  motion  by  turning  a 
winch,  or  by  the  descent  of  a 
small  weight  fastened  to  a 
silk  line,  which  passes  over  a 
pulley,  and  is  lapped  round 
one  of  the  barrels.  The  fig. 
represents  one  of  the  best  mo- 
dels that  has  yet  been  used, 
the  frame  being  five  feet  in 
height;  the  wheel  has  about  18 pounds  weight,  and  is  17 inches 
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ill  (liiiinotcr,  wliile  the  diamctors  nf  llic  siirressive  barrels  are 
(ml)  0,4  anil  2  inches.  The  priiicl|ial  apiilicaliiin  of  this  engine 
is  lo  raise  from  its  plallorin  any  preat  weight.  If  I  pound,  for 
instance,  in  descending  through  thirty  feel,  j;radually  comniu- 
Dicatc  its  impression  to  the  wheel,  and,  the  instant  it  reaches 
tlie  ground,  the  detarhcd  part  of  the  brass  barrel  should  lock, 
and  catch  hold  of  the  loop  of  a  cord  lioldiiii;  ha!  fa  hundred  weight, 
or  5()  pounds,  this  mass  will  be  aliiuist  iiiiiiiediatoly  lifted  up 
uear  G  inches,  and  there  suspended.  IJiit  what  is  remark- 
able, and  appears  at  fust  si);hl  paradoxical,  the  elTeet  is  pre- 
cisely tin:  same  about  whatever  barrel  the  line  be  wound.  The 
result  is  ([uite  altered,  when  dilleicnt  descending  weights  are 
used,  the  elevation  produced  beinj;  always  proportional  to  them. 
Thus,  the  descent  of  2  and  4  pounds  through  30  feet,  will  raise 
6G  pou!ids  to  nearly  1  and  2  feet. 

It  is  not  difllcultto  explain  penerally  these  elTects.  Let  the 
descendin);  power  be  very  small  in  eoiiipaiison  with  the  weight 
of  the  ponderous  wlieel,  and  suppose  its  action  at  first  to  be 
exerted  at  the  rim.  This  rim,  in  which  is  condensed  the  entire 
mass,  will  now  describe  a  space  equal  to  the  measure  of  de- 
scent, and  the  whole  power  may  be  considered  as  inciting  its 
revolution.  ("onsei|uently  the  square  of  the  velocity  ac(|uircd 
by  the  wheel  must  be  proportional  to  the  descendiii'^  power 
multiplied  into  the  space  through  which  it  falls.  When  the 
acceleratinp  force  acts  upon  a  barrel  smaller  than  the  vilieel,  the 
energy  exerted  at  the  rim  is  propoitionaliy  diminished,  but  the 
space  described  by  it  is  aunniented  in  the  same  ratio,  and 
therefore  the  square  of  the  velocity  resulting  from  those 
combined  causes  will  continue  nnallered.  The  sipiare  of  the 
velocity,  or  measure  of  inipulsioii.  is  extinffuislied  by  the  eflorts 
expended  in  raising  the  weight ;  uherefore  the  power  multi- 
plied into  the  quantity  of  descent  is  =z  the  weight  X  into  its 
corresponding  ascent.  Hence  the  power  and  the  weight  are 
inversely  proportional  to  the  spaces  which  they  severally 
describe. 

Leslie,  who  has  very  fully  examined  this  matter,  gives  a 
very  rigid  formula  in  exemplification  of  this  principle,  from 
which  he  shews  that  the  fall  of  2llis.  through  30  feet  would  lift 
600  lbs.  over  1  inch  and  a  third  part ;  and  if  the  force  be  accu- 
mulated, the  concentrator  will  prove  sulficient  to  start  the 
greatest  load,  or  overcome  the  most  powerful  obstacle.  In- 
stead of  raising  great  weights,  the  concentrator  might  be 
adapted  lo  tear  asunder  thick  wires  or  metallic  rods.  The 
power  exerted  will  then  be  inversely  as  the  spaces  through 
which  those  rods  stretch,  before  they  sutler  fracture.  The 
elfects  will  consequently  be  augmented,  by  shortening  the 
lengths  of  the  rods.  To  the  bottom  of  the  engine,  screw  a 
strong  bar  above  4  feet  in  height,  and  to  this  fasten  rods  from 
6  inches  to  a  foot  long.  If  the  limit  of  extension,  which  pre- 
cedes the  final  disruption,  were  only  half  an  inch,  the  power 
exerted,  though  produced  by  the  descent  of  a  single  pound, 
would  amimnt  to  about  1500  1b.  A  rigid  and  iinjielding  body 
is  hence  the  most  easily  torn  or  broken.  15ut  the  impetus 
accumulated  by  the  concentrator  may  be  wholly  eonsiiiiied,  in 
merely  stretching  a  very  elastic  substance  of  sullicient  length. 
If  a  light  contorted  spring,  for  instance,  be  opposed  to  the 
rotation  of  the  mass,  it  will,  by  its  large  though  languid  exten- 
sion, gradually  destroy  the  motive  energy.  A  thick  woollen 
cord,  loosely  plaited,  and  tied  to  a  ring  at  the  bottom  of  the 
machine,  will  produce  a  similar  ellect.  A  slender  hempen 
string,  which  has  little  of  a  stretching  quality,  may  still  serve 
the  same  purpose,  if  it  be  taken  of  an  adequate  length.  It  is 
only  rc(|uircd  that  half  the  final  strain  multiplied  into  the  cor- 
responding extension  should  be  equal  to  the  \)roduct  of  the 
falling  weight  by  its  quantity  of  descent.  A  tension  of  CO  lb., 
acting  through  a  height  of  one  foot,  w  ould  be  sufiicient  to  iiiunie 
and  extinguish  the  momentum  of  rotation  generated  by  the 
descent  of  one  pound  through  30  feet.  To  produce  this  effect, 
therefore,  it  is  only  wanted  to  select  such  a  length  of  cord  as 
will  extend  one  foot,  by  the  application  of  a  strain  of  120  lbs. 
A  more  slender  substance,  if  proportionally  more  stretching, 
would  have  the  same  ellect.  In  either  case,  a  weight  exceed- 
ing tlie  absolute  tension,  and  attached  to  the  end  of  the  string, 
would  not,  during  the  niodcrated  consumption  of  the  shock,  be 
stirred  in  the  slightest  degree  from  its  place.  The  strength  of 
a  cord  depends  on  its  thickness,  but  the  power  to  resist  inipul- 
(iU. 


sion  is  detc  riiiined  by  its  elasticity  and  Its  length.  This  piin- 
ciplc,  whii:h  has  been  iiiuc;li  overlooked,  enters  largely  into  the 
eonsidiriition  of  practical  mechanics.  Ilince  the  practice  of 
stemming  a  ship's  way  into  a  harbour  by  the  friction  of  a  long 
rope,  the  momentum  being  thus  gradually  spent.  A  short  rope, 
firmly  fastened  to  the  pier  head,  so  far  from  staying  the  vessel, 
would  instantly  snap.  For  the  same  reason,  a  ship  riding  at 
anchor  is  obliged  to  leuglhen  her  cables.  When  these  are 
coinposi'd  of  chains,  the  tension  resulting  from  a  diminution  of 
curvature  is  precisely  the  same  as  if  a  contractile  force  had 
been  exerted.  It  is  perhaps  a  general  error  in  civil  archilee- 
ture  to  aim  at  mere  solidity.  Lightness  and  elasticity  com- 
bined will  often  resist  the  shocks  of  ages,  while  stiff  and  pon- 
derous maleiials  are  crumbled  into  ruins. 

If  the  barrels  be  of  2  and  3  inches  radii,  then  will  the  time  of 
generating  the  impulsion  be  compounded  of  the  inverse  ratio 
of  the  radius  of  the  barrel,  and  the  inverse  subiluplieatc  ratio 
of  the  falling  body,  with  the  direct  subduplicate  ratio  of  the 
space  of  descent;  while  the  time  of  expanding  this  impulsion 
is  inversely  as  the  weight  to  be  raised,  and  directly  in  the  siilj- 
duplicate  ratio  of  the  falling  body  and  of  its  descent.  Thus 
one  pound  having  a  line  curled  about  the  smallest  barrel,  will 
descend  through  ,10  feet  in  f  ^  C^'iO)  seconds,  or  4G1";  con- 
nected with  the  middle  barrel  it  woiilil  desceml  in  23}" ;  but 
applied  to  the  largest  barrel  it  would  only  recpiire  loi".  The 
succeeding  act  of  lifting  1121bs.  will  occupy  live-sixths  ofa 
second.  Also,  the  impulsion  which  required  4GJ"  to  accumu- 
late, exerts  in  ascension  a  strain  of  LOOO  lbs.,  which  is  sulfi- 
cient to  tear  a  rod  of  metal  asunder  in  less  than  the  thirtieth 
part  of  a  second;  for  the  greater  the  weight  to  he  raised, 
the  more  rapid  is  the  act  of  ascension  ;  and  it  is  the  same 
thing,  whether  an  obstacle  be  overcome,  or  a  disruption  effected. 
The  slowness  with  which  this  impulsive  energy  collects,  is  re- 
markably contrasted  with  the  rapidity  of  its  subsequent  dis- 
charge. The  greatest  effects  may  be  concentrated  within  such 
a  portion  of  time  as  eludes  the  observation  of  the  senses,  and 
appears  really  instantaneous. 

The  Concentrator  of  force  thus  finely  elucidates  the  acquisi- 
tion and  the  transfer  of  impulsive  energy.  The  same  accumu- 
lated momentum  produces  diversified  ell'ects,  according  to  the 
way  in  which  it  is  disposed.  It  will  raise  a  ponderous  mass, 
tear  asunder  a  solid  body,  or  will  expend  all  its  action  in 
merely  stretching  a  substance  of  a  very  distensible  quality. 
These  different  purposes  are  attained  in  the  operations  of  the 
inechanieal  arts  ;  but  sound  theory  is  yet  required  to  guide  and 
improve  the  practice.  This  engine,  constructed  on  a  large 
scale,  might  hence,  with  obvious  advantage,  be  adopted  as  a 
most  powerful  auxiliary  in  various  operations  of  art.  Many 
situations  occur  which  require  an  immense  efl'ort  to  be  made 
on  a  sudden,  and  within  a  very  limited  space.  This  can  be 
accomplished  only  by  storing  up,  as  it  were,  a  magazine  of 
force,  which  may  be  opened  and  discharged  at  some  precise 
moment.  Even  moderate  animal  exertion,  if  applied  during 
any  considerable  time,  will  communicate  to  the  concentrator 
an  impulsion  sufiicient  to  burst  the  firmest  obstacles,  and  to 
lift,  through  a  short  space,  the  most  enormous  loads. 

This  engine  involves  likewise  the  theory  of  the  Fly  which  is 
annexed  to  various  machines,  not  to  augment  their  power,  but 
merely  to  equalize  their  motion.  The  variable  inciting  forces 
are  thus,  by  the  intervention  of  a  heavy  wheel,  blended  together 
in  creating  one  great  momentum,  which  afterwards  main- 
tains a  nearly  uniform  action.  The  use  of  the  (ly  in  mechanics 
hence  resembles  a  reservoir,  which  collects  the  intermitting 
currents,  and  dispenses  its  water  in  a  regular  stream. 

Though  it  is  evident,  from  the  foregoing  principles,  (hat  any 
one  of  the  mechanical  powers  is  capable  of  overcoming  the 
greatest  possible  resistance,  in  theory  ;  yet,  in  practice,  if  used 
singly  for  producing  very  great  effects,  they  would  frequently 
be  so  unwieldy  and  unmanageable,  as  to  render  it  impossible 
to  apply  them.  For  this  reason,  it  is  generally  found  more 
advantageous  to  combine  them  together;  by  which  means  the 
power  is  more  easily  applied,  and  many  other  advantages  are 
obtained.  Of  the  various  machines  which  have  been  contrived 
to  illustrate  the  simple  mechanical  powers,  or  to  illustrate  their 
efleds,  we  select  the  following: — 
«  A 
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Machine  in  uhich  all  tlie  3IecJianical jwivers me  conihined. — The 
lever  A  H,  plate  II.  fig.  1,  whose  centre  of  motion  is  C,  is  fixed 
to  tlie  endless  screw  D  E,  wliicli  drives  the  wheel  and  axle 
F  H  G.  Round  the  axle  G  is  coiled  a  rope  G  H  I,  passing  round 
the  four  pulleys  K,li,  m,n,  and  fixed  to  a  hook  at  m  on  the 
lower  block,  which  carries  the  weif;ht  W.  When  equHl  weishts 
are  suspended  on  the  lever  at  equal  distances  from  the  fulcrum 
C,  the  lever  becomes  a  balance,  and  the  wedge  and  inclined 
plane  are  evidently  included  in  the  endless  screw  D  E.  If  the 
whcdl  F  has  thirty  teeth,  if  the  lever  A  B  is  equal  to  twice  the 
diameter  of  the  w  heel  F  H,  and  if  the  diameter  of  the  axle  G 
is  one-tenth  of  llie  diameter  of  the  wheel,  a  power  of  1 
exerted  at  P  will  raise  a  weight  of  2400  suspended  at  the  lower 
block  of  the  four  pulleys. 

Machine  for  i/liistratiiti/  the  Theory  of  the  Wedf/e.  —  This 
machine  is  represented  in  fig.  2,  where  KILM  and  LMNO 
are  two  flat  pieces  of  wood  joined  toiellier  by  a  hinge  at  L  M  ; 
P  is  a  graduated  nrch  on  wliioh  these  pieces  of  wood  can  be 
moved  so  as  to  subtend  any  angle  not  greater  than  60°,  and 
«,i,  two  screws  for  fixing  tliem  at  the  required  angle.  The 
back  of  the  weilge  will  therefore  be  represented  by  I  K  N  O, 
its  sharp  edge  by  L  M,  and  its  two  sides  by  K  I  L  M,  L  M  N  O. 
The  weight;)  suspended  to  the  wedge  by  the  hook  M,  and  the 
weight  of  the  wedge  itself,  may  be  considered  as  the  force 
employed  to  drive  the  wedge.  The  wooden  cylinders  A  B, 
C  1),  have  their  extremities  made  like  two  fiat  circular  plates, 
to  prevent  the  wedge  from  slip|)ing  ofl'  at  one  side.  To  the 
pivots  of  these  cylinders,  two  of  which  are  represented  at  e 
and/',  are  fastened  the  cords  eW,/U,  C  V,  AX,  which  passing 
over  the  pulleys  U,  V,  X,  W,  are  fastened  to  the  two  bars  u  v, 
xu',on  which  any  equal  weights  Y,  Z,  may  be  hung  at  [ilca- 
sure.  The  tendency  of  these  weights  is  evidently  to  draw  the 
cylinders  towards  each  other,  and  they  may  therefore  be 
regarded  as  the  resistance  of  the  wood  acting  against  the 
sides  of  the  wedge.  The  cylinders  themselves  are  suspended 
by  their  pivots  to  the  threads  E,  F,  G,  H,  which  may  be  fixed 
to  the  ceiling  of  the  room,  or  to  the  horizontal  beam  of  a  frame 
made  on  purpose.  By  placing  various  equal  weights  at  Y  and 
Z,  it  may  be  easy  to  determine  the  proportion  between  the 
power  and  the  resistance  when  the  wedge  is  in  equilibrio.  In 
this  machine  the  impelling  power  is  the  pressure  of  the  weight 
p,  whereas,  in  the  real  wedge,  the  impelling  power  is  always 
an  impulsive  force,  which  is  infinitely  more  powerful. 

Machine/or  trijiny  the  Strenyth  ofMaleriid. — The  piece  of  wood, 
whose  strength  is  to  be  tried,  is  represented  by  E  F,  fig.  3,  and 
the  force  is  applied  to  it  by  means  of  the  winch  A,  which  winds 
up  the  rope  15  C.  passing  over  the  pullry  »i,  and  below  the 
pulley  n(,and  attached  to  the  point  \>  of  the  beam  E  F.  The 
pulleys  slide  on  two  parallel  bars  fixed  in  a  frame,  held  down 
by  a  projecting  point  at  G,  of  the  lever  G  R,  which  is  graduated 
like  asteil>ard,  and  measures  the  force  employed.  The  beam 
E  F  is  held  by  a  double  vice  I  K  w  ith  four  screws,  two  of  which 
are  invisible.  When  a  wire  is  to  be  torn,  it  is  fixed  to  the 
cross  bar  LM  ;  and  when  any  body  is  to  be  crushed,  it  must 
l)e  placed  beneath  the  lever  NO,  the  rope  li  C  being  fixed  to 
the  hook  N,  and  the  end  O  being  held  down  by  the  click  which 
acts  on  the  double  ratchet  O  P.  The  lever  is  double  from  O 
to  Q,  and  acts  on  the  body  by  a  loop  fixed  to  it  by  a  pin,  from 
which  this  drawing  and  description  are  taken. 

CoMrousn  Machines,  and  thic  Constiuictton  of  Machi- 
^^I1V. — In  this  article  we  shall  confine  ourselves  strictly  to  its 
title,  as  we  have  under  their  respective  names  described  and 
illustrated  the  Centre  of  Gravity  of  Bodies,  Friction,  Motion, 
Inertia.  k<:. — Compound  machines  are  all  such  as  consist  of  a 
comliinallnii  of  the  sevcial  simple  machines,  or  mechanical 
powers,  of  which  a  description  has  been  already  given.  To 
the  varieties  "li|pli  appear  uiidcr  all  the  forms  of  associaticn, 
.■scarcely  any  boundaiics  can  be  assigned  ;  and  as  science 
advances,  the  number  will  continue  to  increase  till  it  appioxi- 
mates  to  infinity.  Tiicsc  compound  machines  are  again  classed 
under  diliircnt  denominations,  according  to  the  agents  by 
which  they  arc  put  in  motion,  the  purposes  they  are  intended 
1  )  eflcct,  or  the  art  in  whi(^h  thev  are  employed.  Hence  we 
have  h\draulic,  pneumatic,  military,  and  architectural  ma- 
chines, with  a  variety  of  others,  wiiict  are  elsewhere  described 
iiadei  their  respective  h.?ads. 


The  impelled  and  working  parts  of  a  machine  are  generally 
connected  by  means  of  toothed  wheels,  so  constructed  as  to 
produce  the  surest  motion  and  most  regular  velocity.  But  it 
happens  in  most  machines,  that  from  their  very  construction, 
as  well  as  from  inequalities  in  the  resistance  to  be  overcome, 
and  the  nature  of  the  impelling  power,  the  momenta  of  their 
parts  proving  insudicient  to  equalize  these  irregularities,  fly 
wheels  are  adopted  lor  regulating  and  rendering  uniform  their 
variable  movements.     Sec  Fly  Wheel. 

First  Movers  of  Macliintry  are  :  1.  Animal  strength,  used  a.s 
a  moving  power,  may  be  employed  in  turning  a  windlass  by  a 
winch,  in  carrying  burdens,  or  drawing,  as  tlie  horse  ;  2.  The 
application  of  wind,  as  in  the  wind  mill,  which  see ;— 3.  The 
impelling  power  of  water  for  mills; — and  the  trnmenduous 
force  of  steam. 

Table  of  the  Strenyth  of  Tilen,  according  to  different  Authors. 


Number  of 
Pounds  raifccd. 

Heiglil  to  which 

the  Wfeik'ht  was 

raised. 

Time  emplo^-ed 

hi   raising  ench 

Lift. 

DuraJion  of  the 
Lohoixr. 

Autliorities. 

1000 

180 

60  minutes. 

Euler. 

60)  -n 

25  [1 

170  >  2, 

1)? 

200  y  2 

1  second, 

8  hours, 

ISernonilli. 

145  sees 

Amontons. 

1  second, 

halfanhour 

Coulomb. 

1000      • 

330     ■■' 

60  minutes, 

Desaguliers 

1000 

225 

60  minutes, 

Smcaton. 

30 

31 

1  second. 

10  hours, 

Emerson. 

2a  or  30 

2-45 

1  second, 

Schulze. 

Accordingto  Amontons,  a  man  weigliing  133  pounds  French, 
ascended  52  feet  French  by  steps  in  34  seconds,  but  was  com- 
pletely exhausted.  The  same  author  informs  us  that  a  sawer 
made  200  strokes  of  18  inches  French  each,  with  a  force  of  25 
pounds,  in  145  seconds  ;  but  that  he  could  not  have  continued 
the  exertion  above  three  minutes. 

It  appears  from  the  observations  of  Desaguliers,  that  an  or- 
dinary man  can,  for  the  space  of  ten  hours,  turn  a  winch  with 
a  force  of  30  pounds,  and  with  a  velocity  of  two  feet  and  a  half 
per  second  ;  and  that  two  men  working  at  a  windlass  with  han- 
dles at  right  angles  to  each  other,  can  raise  70  pounds  more 
easily  than  one  man  can  raise  30.  The  reason  of  this  is,  that 
when  there  is  onfy  one  man,  he  exerts  vaiiable  eflorts  at  difle- 
rent  positions  of  the  handle,  and  therefore  the  motion  of  tne 
windlass  is  irregular  ;  whereas  in  the  case  of  two  men,  with 
handles  at  right  angles,  the  effect  of  the  one  man  is  greatest 
when  the  effect  of  the  other  is  least,  and  therefore  the  motion 
of  the  machine  is  mere  uniform,  and  will  perform  more  work. 
Desaguliers  also  found,  that  a  man  may  exert  a  force  of  80 
pounds  with  a  lly  when  the  motion  is  pretty  quick,  and  that,  by 
means  of  a  good  common  pump,  he  may  raise  a  hogshead  of 
water  10  feet  high  in  a  minute,  and  continue  the  exertion  during 
a  whole  day. 

A  variety  of  interesting  experiments  upon  the  force  of  men 
were  made  by  the  learned  M.  Coulomb.  He  found  that  the 
quantity  of  action  of  a  man  vtlio  ascended  stairs  with  nothing 
but  his  own  weight,  was  double  that  of  a  man  loaded  w  ith  223 
pounds  avoirdupois,  both  of  them  conlinuing  the  exertion  for 
a  day.  In  this  case  the  total  or  absolute  effect  of  the  unloaded 
man  is  the  greatest  possible  ;  but  the  useful  effect  which  he 
produces  is  nothing.  In  the  same  way,  if  he  were  loaded  to 
such  a  degree  that  lie  was  almost  incapable  of  moving,  the 
useful  effect  would  be  nothing.  Hence  there  is  a  certain  load 
with  which  the  man  will  produce  the  greatest  useful  ellect.  This 
load  M.  Coulomb  found  to  be  1738  pounds  avoirdupois,  upon 
tliesupposition  that  the  man  is  to  ascend  stairs,  and  continue  the 
exertion  during  a  whole  day.  When  thus  loaded,  the  quantity 
of  action  exerted  by  the  labourer  is  equivalent  to  183  6(!  pounds 
avoirdupois  raised  through  3282  Icet.  This  method  of  work- 
ing is  however  attended  with  a  loss  of  three-fonrths  of  the  total 
action  of  the  workman.— It  appears  also  from  Coulomb's  expe- 
riments, that  a  man  going  up  stairs  for  a  day  raises  205  chilio- 
granimes  (a  chiliogramiiic  is  equal  to  tinee  ounces  five  dr.inis 
avoiidupois)  to  the  height  of  a  chilioinetre  (a  chiliomctrc  is 
equal  to  .'39071  English  inches);  that  a  man  carrying  wood  up 
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•fairs  raises,  together  with  his  own  wcifiht,  !(>!>  chiliosraniines  to 
one  chilionictrc  ;— that  a  man  weicliiiij;  l.OO  puuiiils  French, 
can  ascend  \>y  stairs  three  feet  Freiicli  in  a  secnn<l,  for  tlie 
space  of  15  or  20  seconds  ; — that  a  man  cullivatinj;  the  t;rouiul 
jierfornis  if,  as  much  labour  as  a  man  ascending  slairs,  and  that 
Ills  (|uanlity  of  action  is  C(|ual  to  ;)2H  pounds  a\  oirdupois  raised 
thronpli  the  space  of  ;!'2S'2  feet : — tliat  a  man  with  a  winch  docs 
J  as  much  as  by  nscendins  stairs,  — and  that  in  a  pile  cn(;ine,  a 
man  by  means  of  a  rope  drawn  liorizonlaliy,  raised  for  the  space 
of  five  hours  55^  pounds  French  lhrou!;li  one  foot  Frencli  in  a 
second.  When  men  walk  on  a  horizontal  road.  Coulomb  found 
that  the  (pianlity  of  action  was  a  maximum  when  they  were 
loaded,  and  that  this  maximum  (pianlity  of  action  is  to  that 
■which  is  exerted  by  a  man  loaded  with  llMl-i'>  pounds  avoirdu- 
pois as  7  to  l. — The  wei^lit  which  a  man  ou;;lit  to  carry,  in  or- 
der that  the  useful  eflcct  may  be  a  niaxiniuni,  is  l()5;f  pounds 
avoirdupois.  When  the  workman,  however,  returns  unloaded 
for  a  new  burden,  he  must  carry  •200-7  pounds  avoirdupois. 

According;  to  Dr.  Robinson,  a  feeble  old  man  raised  seven 
cubic  feet  of  water  ■=.  4375pounds  avoirdupois,  1 1 J  feet  liisli  in 
one  minute,  for  ci^ht  or  ten  hours  a  day,  by  walking-  back- 
wards and  forwards  on  a  lever  ;  and  a  youn^c  man  w  ciKliins 
135  pounds,  and  carrying  30  pounds,  raised  'J\  cubic  feet  of 
water  z=  578  1  pounds  avoirdupois,  Hi  feet  high,  for  10  hours  a 
day,  without  beins  fatigued. 

From  the  experiments  of  Mr.  Huchannn,  it  apjiears  that  tJie 
forces  exerted  by  a  man  pumping,  acting  at  a  winch,  ringing, 
and  rowing,  are  as  the  numbers  1712,  28J(J,  3883,  4lltJ5. 

According  to  Desaguliers  and  Smeaton,  the  power  of  one 
horse  is  equal  to  the  power  of  five  men.  Several  French  authors 
suppose  a  horse  equal  to  seven  men,  while  M.  Schulze  consi- 
ders one  horse  as  equivalent  to  14  men. — Two  horses,  accord- 
ing to  the  experiment  of  Amontons,  exerted  a  force  of  150 
pounds  French,  when  yoked  in  a  plough.  According  to  Desa- 
guliers, a  horse  is  capable  of  drawing,  with  a  force  of  200 
j)ounds,  two  miles  and  a  half  an  hour,  and  of  continuing  this 
action  eight  hours  in  tlie  day.  When  the  force  is  240  pounds 
he  can  work  only  six  hours.  It  appears  from  Smeaton's  re- 
ports, that  by  means  of  pumps  a  liorsc  can  raise  250  hogsheads 
of  water,  10  feet  high,  in  an  hour — The  most  disadvantageous 
way  of  employing  tlie  power  of  a  horse  is  to  make  him  carry  a 
load  up  an  inclined  plane,  for  it  was  observed  by  De  la  Hire, 
that  Ihtce  men,  willi  100  pounds  each,  will  go  faster  up  the  in- 
clined plane  than  a  horse  with  300  pounds.  When  the  horse 
walks  on  a  good  road,  and  is  loaded  with  about  two  hundred 
weight,  lie  may  easily  travel  26  miles  in  the  space  of  seven  or 
eight  hours. 

When  ahorse  is  employed  in  raising  coals  by  means  of  a 
wheel  and  axle,  and  moves  at  the  rate  of  about  two  miles  an 
hour,  Mr.  Fcnwick  found  that  he  could  continue  at  work  12 
hours  each  ilay,  two  and  a  half  of  wliicli  were  spent  in  short 
intervals  of  rest,  when  he  raised  a  load  of  1000  pounds  avoir- 
dupois, with  a  velocitj  of  13  feet  per  minute  ; — and  that  he  will 
exert  a  force  of  75  pounds  for  nine  hours  and  a  half,  when 
moving  with  the  same  velocity.  Mr.  Fenwick  also  found  that 
230  ale  gallons  of  watej  delivered  every  minute  on  an  overshot 
water-wheel  10  feet  in  diameter  ;  that  a  common  sleani  engine, 
with  a  cylinder  eight  inclies  in  diameter,  and  an  improved 
einine  willi  a  cylinder  G12  inches  in  diamelcr,  will  do  the  work 
of  one  horse,  that  is,  will  raise  a  wcij;ht  of  1000  |)ounds  avoir- 
dupois, through  the  height  of  13  feet  in  a  minute.  It  appears 
from  Mr.  Smeaton's  experiments,  that  Dutch  sails  in  tluir  com- 
mon position  with  a  radius  of  9  feet  and  a  half,  that  Dutch 
sails  in  their  best  position  with  a  radius  of  eight  feet,  and  that 
his  enlarged  sails  with  a  radius  of  seven  Icet,  pel  form  the  same 
woik  as  one  man  ;  or  perform  one-lirili  [lart  of  the  work  done 
by  a  horse. 

llefoie  concluding,  we  must  rev<rt  to  a  circumstance  vvliich 
we  have  already  noticed  brielly,  respecting  the  most  eflicient 
mode  of  einployiiig  the  power  of  that  useful,  but  very  much 
abused  aiiiinal.  tin-  horse.  That  the  line  of  draught  is  oftrn  in 
a  direction  injurious  to  the  horse,  and  lending  to  dimiiiisli  his 
power  as  a  mover  of  mechanism,  will  be  evident  to  any  person 
who  considers  the  form  of  his  shoulders.  At  the  place  where 
the  neck  rises  from  the  chest,  (see  llg.  U,  plate  4,)  llie  shoulder 
blades   foiiu   the  resting  place  of  his   collar  or  harness  into  a 


slope,  a  p.  This  slope  or  inclination  forms  an  angle  with  a 
perpendicular  to  the  horizon,  of  about  fourteen  or  fifteen 
degrees  ;  and  therefore  the  line  of  traction  or  draught  should 
form  the  same  angle  with  the  hoiizon,  because  he  will  then 
pull  perpendicularly  to  the  shape  of  his  shoulder,  and  all  parts 
of  that  shoulder  will  be  e(pially  pressed  by  the  collar.  Ilitsides, 
in  overcoming  obstacles,  the  advantage  of  this  inclined  direc- 
tion is  mithanicuUij  great.  Call  n,  (ig.  10,  plate  IV.  a  wheel,  4 
an  obstacle,  c  «ic  axle  of  the  wluci,  d  (he  spoke  which  sus- 
tains the  weight.  .\  line  drawn  from  the  nearest  part  of  the 
horizontal  line  of  draught  c  A,  to  the  fulcrum  or  obstacle  at  ?, 
will  form  the  acting  part  of  a  lever  (/ c ;  and  another  line  erf, 
being  drawn  from  the  fulcrum  e  to  the  nearest  pan  of  the  spok^ 
(I,  will  fcMin  the  resisting  part  of  the  same  lever.  Now,  as  the 
acting  and  resisting  arms  of  the  lever  are  of  equal  lengths,  llic 
lever  becomes  a  scale-beam,  and  draught  in  the  line  y  k  must 
be  eiiual  to  the  weight  of  the  wheel  and  all  that  it  sustains, 
besides  the  friction  ;  for  \{  i/ c  U  be  a  crooked  lever,  a  pull  at  </ 
must  be  equal  to  all  the  weight  supported  by  U.  But  when  a 
horse  draws  agreeably  to  the  shape  of  his  shoulders  in  the  line 
c /;,  the  acting  part  of  the  lever  he  is  lengthened  nearly  one- 
fourth;  so  that  if  it  would  require  a  pull  at  ;/  equal  to  four 
hundred  weight,  a  power  applied  at  h  will  draw  the  wheel 
over  the  obstacle  4  with  three  hundred  weight.  To  thoso 
uiiac(|uaintcd  with  the  principles  of  mechanics,  this  truth  may 
be  easily  proved  by  an  ordinary  scale-beam.  The  horse  him- 
self, considered  as  a  lever,  has  in  this  inclined  draught  a  mani- 
fest advantage  over  his  obstacles,  in  comparison  ol  a  horizon- 
tal draught,  as  may  be  seen  by  fig.  0.  When  the  horse  is 
yoked  to  a  post,  or  has  any  great  obstacle  to  overcome,  he 
converts  himself  into  a  lever,  making  his  hind  feet  the  fulcrum, 
and  the  centre  of  gravity  of  his  body  to  lean  over  it,  at  as 
great  a  distance  as  possible,  by  thrusting  out  his  hind  feet;  by 
this  means,  acting  both  by  his  weight  and  muscular  strength, 
and  lengthening  the  acting  part  of  the  lever  a  A,  he  overcomes 
the  didieulty  more  by  his  weight  than  by  his  muscular  strength, 
for  the  muscles  of  the  fore  legs  act  upon  the  bones  to  so  great 
a  mechanical  disadvantage,  that  though  he  exerts  them  with 
all  his  might,  they  serve,  in  great  elTorts,  for  little  more  than 
props  to  the  fore  part  of  his  body.  Hence  we  see  the  great 
use  of  heavy  horses  for  draught.  But  the  great  mechanical 
use  and  advantage  of  the  inclined  line  of  draught  may  be  more 
particularly  seen,  by  calling  the  line  a  A,  fig.  9,  the  acting  part 
of  the  lever  and  the  nearest  approach  from  the  fulcrum  4  to 
the  inclined  line  of  draught,  (that  is,  A  c)  the  resisting  part  of 
the  lever:  compare  this  with  the  resisting  part  of  a  lever 
touching  the  horizontal  line  of  draught,  (that  is,  4rf,)  and  it 
will  be  found  nearly  double;  in  consecpience,  agreeably  to  the 
known  properties  of  the  lever,  a  weight  at  ;/  would  leipiire 
double  the  exertion  in  the  horse  to  remove  it,  that  the  same 
weight  would  require  were  it  placed  at  e.  Hence  it  is  evident, 
that  in  economizing  animal  strength,  single-horse  carts  are 
preferable  to  teams,  because  in  a  team,  all  but  the  shaft  lioise 
must  draw  horizontally,  and  consequently  in  a  manner  incon- 
sistent with  their  structure,  and  the  established  laws  of 
mechanics. 

0\  Till;  Ti£F,TH  OF  WiiEKLs. — When  one  wheel  impeli 
another,  the  impelling  power  will  sometimes  act  wii!i  ^rcatei 
and  sometimes  with  less  force,  unless  the  teeth  of  one  or  both 
of  the  wheels  be  parts  of  a  curve  generated  after  the  manner 
of  an  epicycloid,  by  the  revolution  of  one  circle  along  the  con- 
vex or  concave  side  of  the  other.  When  one  wheel  so  impels 
another,  then  their  motion  is  uniform.  To  illustiate  this,  and 
shew  the  application  of  the  eyclnid  and  epicycloid,  lo  cive 
form  to  the  teeth  of  wheels,  let  a  circle  B,  proceed  in  a  straiglit 
line  on  the  plane  C  D.  fig.  II,  plate  III.  and  at  the  same  time 
revolve  round  its  centre,  till  every  part  of  the  circumference 
has  touched  the  plane,  a  point  or  pencil  at  a,  which  was 
lowest  at  the  commencement  of  the  motion,  will  have  described 
the  curve  C  E  1),  which  is  called  a  ci/cloiil,  and  is  evidently 
compounded  of  a  rectilinear  and  circular  motion. 

If  a  circle  A,  fig.  12,  roll  from  o  lo  (/,  on  ihc  convex  circum- 
ference of  another  circle  15,  the  point  «  will  desciibe  the  curve 
op(j,  which  is  called  an  r.rttiiur  c/tii-i/cluiil ;  and  if  the  circle  A 
were  to  roll  on  the  concave  circumference  of  the  circle  B,  as 
from  r  to  s,  the   point  r  would  describe   au  •.ntciior  ejncyclvicl. 
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In  all  these  cases,  the  circle  by  which  the  curve  is  obtained,  is 
called  the  generating  circle;  and  one  wheel  will  not  drive 
another  with  uniform  velocity,  unless  the  teeth  of  one  or  more 
of  the  wheels  have  their  acting  surfaces  formed  into  a  curve 
generated  after  the  manner  of  an  epicycloid.  But  it  is  not 
absolutely  necessary  that  the  teeth  of  one  or  both  wheels  be 
exactly  epicycloids;  for  if  the  teeth  of  one  of  them  be  either 
circular  or  triangular,  with  plain  sides,  or  like  a  triangle  with 
its  sides  converging  to  the  centre  of  the  wheel,  or  of  iiny  other 
form,  uniformity  of  force  and  motion  will  be  attained,  if  the 
Icelh  of  the  other  wheel  have  a  figure  which  is  compounded  of 
that  of  an  epicycloid  and  the  figure  of  the  teeth  of  the  first 
w  heel.  From  a  variety  of  cases,  we  select  such  forms  for  the 
teeth  as  are  best  adapted  to  practice.  There  are  three  difl'er- 
ent  ways  in  which  the  teeth  of  wheels  may  act  upon  one 
another  ;  and  each  mode  of  action  requires  a  different  form 
for  the  teeth  : — 

1st.  When  the  teeth  of  the  wheel  begin  to  act  upon  the 
leaves  of  the  pinion  just  as  they  arrive  at  the  line  of  centres  ; 
and  their  mutual  action  is  carried  on  after  they  have  passed 
this  line.  2d.  When  the  teeth  of  the  wheel  begin  to  act  upon 
the  leaves  of  the  pinion  before  they  arrive  at  the  line  of 
centres,  and  conduct  them  either  to  this  line,  or  a  very  little 
beyond  it.  3rd.  When  the  teeth  of  the  wheel  begin  to  act 
upon  the  leaves  of  the  pinion  before  they  arrive  at  the  line  of 
centres,  and  continue  to  act  after  they  have  passed  that  line. 

For  the  first,  the  acting  faces  of  the  leaves  of  the  pinion 
should  be  parts  of  an  interior  epicycloid,  generated  by  a  circle 
of  any  diameter  rolling  upon  the  concave  superficies  of  the 
pinion ;  and  the  acting  surfaces  of  the  teeth  of  the  wheel  should 
be  portions  of  an  exterior  epicycloid,  formed  by  the  same 
generating  circle  rolling  upon  the  convex  superficies  of  the 
wheel.  Now,  it  is  demonstrable,  that  when  one  circle  rolls 
within  another  whose  diameter  is  double  that  of  the  rolling 
circle,  the  line  generated  by  any  point  of  the  latter  will  be  a 
straight  line  tending  to  the  centre  of  the  larger  circle.  If  the 
generating  circle,  therefore,  mentioned  above,  should  be  taken 
with  its  diameter  equal  to  the  radius  of  the  pinion,  and  be 
made  to  roll  upon  the  concave  superficies  of  the  pinion,  it 
will  generate  a  straight  line  tending  to  the  pinion's  centre, 
which  will  be  the  form  of  the  acting  faces  of  its  leaves  ;  and 
the  teeth  of  the  wheel  will  in  this  case  be  exterior  epicycloids, 
formed  by  a  generating  circle,  whose  diameter  is  equal  to  the 
radius  of  the  pinion,  rolling  upon  the  convex  superficies  of  the 
wheel.  This  construction  of  the  teeth  of  the  wheel,  and  leaves 
of  the  pinion,  is  represented  by  fig.  13, plate  III. ;  itisstrongly 
recommended  by  De  la  Hire  and  Camus,  and  is  perhaps  the 
most  advantageous,  as  it  requires  less  trouble,  and  may  be 
executed  wilh  greater  accuracy,  than  if  the  leaves  of  the 
pinion  had  been  curved  as  well  as  the  teeth  of  the  wheel. — The 
small  wheel  is  the  pinion;  its  teeth  are  called  leaves ;  and  the 
line  joining  their  centres,  is  called  the  line  of  centres. 

Lanterns  or  trundles,  which  consist  of  cylindrical  staves 
fixed  by  both  ends  nearly  at  the  circumferences  of  two  equal 
circular  boards,  and  which  are  so  frequently  substituted  by 
millwrights  for  pinions,  may  often  be  adopted  with  great  pro- 
priety, provided  the  teelh  of  the  wheels  working  in  them  have 
a  proper  form.  The  following  construction  possesses  the  merit 
of  diminishing  the  friction  arising  from  the  mutual  action  of 
the  stares  and  the  teeth,  and  is  easily  reduced  to  practice. 

Let  A,  fig.  14,  plate  III.,  be  the  centre  of  the  small  wheel  or 
trundle  TCHQ,  whose  teeth  are  circular  like  I  C  R,  having 
their  centres  in  the  circle  P  D  E  Y.  Upon  B,  the  centre  of  the 
large  wheel,  at  the  distances  B  C,  B  D,  describe  the  circles 
FCK,  GDO;  and  with  P  D  E  Y,  as  a  generating  circle, 
form  the  exterior  epicycloid  D  N  M,  by  rolling  it  upon  the  con- 
vex superficies  of  the  circle  GDO.  The  epicycloid  D  N  M 
thus  formed,  would  have  been  the  proper  form  for  the  teeth  of 
the  large  wheel  G  D  O,  had  the  circular  teeth  of  the  small 
wheel  been  infinitely  small ;  but  as  their  diameter  must  be 
considerable,  the  teeth  of  the  wheel  shouid  have  another  form. 
In  order  to  determine  their  proper  figure,  divide  the  epicy- 
cloid DN  M  into  a  number  of  equal  parts,  1,  2,  3,  4.  &,c.  and 
let  these  divisions  be  as  numerous  as  possible.  Then,  upon 
the  points  1,  2,  3,  &c.  as  centres,  with  tlic  distance  U  C  equal 
to  the  radius  of  the  circular  tooth,  describe  portions  of  circles 


similar  to  those  in  the  figure ;  and  the  curve  OPT,  which 
touches  these  circles,  and  is  parallel  to  the  epicycloid  D  N  M, 
will  be  the  proper  form  for  the  teeth  of  the  large  wheel.  In 
order  that  the  teelh  may  not  act  upon  each  other  till  they 
reach  the  line  of  centres  A  B,  the  curve  O  P  should  not  touch 
the  circular  tooth  I  C  R  till  the  point  O  has  arrived  at  D.  The 
tooth  O  P,  therefore,  will  commence  its  action  upon  the  circu- 
lar tooth  at  the  point  I,  where  it  is  cut  by  the  circle  D  R  E. 
On  this  account,  the  part  I  C  R  of  the  cylindrical  pin  being 
superfiuous,  may  be  cut  otf,  and  the  staves  of  the  trundle  will 
then  be  segments  of  circles  similar  to  the  shaded  part  of  the 
figure. 

The  second  mode  of  the  mutual  action  of  wheels  and  pinions 
above-mentioned  is  not  so  advantageous  as  the  former,  and 
therefore  should,  if  possible,  be  avoided.  It  is  evident,  that 
when  the  tooth  of  the  wheel  acts  upon  the  leaf  of  the  pinioD 
before  they  arrive  at  the  line  of  centres,  and  quits  the  leaf 
when  they  reach  this  line,  that  the  tooth  works  deeper  and 
deeper  between  the  leaves  of  the  pinion  the  nearer  it  comes  to 
the  line  of  centres;  hence  friction  arises,  because  the  tooth 
does  not,  as  before,  roll  upon  the  leaf,  but  slides  upon  it ;  and 
from  the  same  cause,  the  pinion  soon  becomes  foul,  as  the  dust 
which  lies  upon  the  acting  faces  of  the  wheels  is  pushed  into 
the  hollows  between  them.  One  advantage,  however,  attends 
this  mode  ;  it  allows  us  to  make  the  teeth  of  the  large  wheel 
rectilinear,  and  thus  renders  the  labour  of  the  mechanic  less, 
and  the  accuracy  of  his  work  greater,  than  if  they  had  been  of 
a  curvilinear  form.  If  the  teeth,  tlierefore,  of  the  wheel  are 
made  rectilinear,  having  their  surfaces  directed  to  the  wheel's 
centre,  the  acting  surfaces  of  the  leaves  must  be  epicycloids 
formed  by  a  generating  circle,  whose  diameter  is  equal  to  the 
sum  of  the  radius  of  the  wheel,  added  to  the  depth  of  one  of  its 
teeth,  rolling  upon  the  circumference  of  the  pinion.  But  if 
the  teeth  of  the  wheel  and  the  leaves  of  the  pinion  are  made 
curvilinear,  the  acting  surfaces  of  the  teeth  of  the  wheel  must 
be  portions  of  an  interior  epicycloid  formed  by  any  generating 
circle  rolling  within  the  concave  superficies  of  the  large  circle, 
and  the  acting  surfaces  of  the  pinion's  leaves  must  be  portions 
of  an  exterior  epicycloid,  produced  by  rolling  the  same  gene- 
rating circle  upon  the  convex  circumference  of  the  pinion. 

When  the  teelh  of  the  large  wheel  are  cylindrical  spindles, 
either  fixed  or  moveable  upon  their  axis,  an  exterior  epicy- 
cloid must  be  formed  like  D  N  M,  in  fig.  14,  plate  III.,  by  a 
generating  circle,  nln)se  radius  is  AC,  rolling  upon  the  con- 
vex circumference  FCK;  AC  being  in  this  case  the  diameter 
of  the  wheel,  and  FCK  the  circumference  of  the  pinion.  By 
means  of  this  epicycloid,  a  curve  OPT  must  be  formed  as 
before  described,  which  will  be  the  proper  curvature  for  the 
acting  surfaces  of  the  leaves  of  the  pinion,  when  the  teeth  of 
the  wheel  are  cylindrical.  In  determining  the  relative  diameter 
of  the  wheel  and  pinion  for  this  mode  of  action,  the  radius  of 
the  wheel  is  reckoned  from  its  centre  to  the  extremity  of  its 
teelh,  and  the  radius  of  the  pinion  from  its  centre  to  the  bottom 
of  its  leaves. 

The  third  way  alluded  to  above,  in  which  one  wheel  may 
drive  another,  namely,  "  when  the  teeth  of  the  wheel  begin  to 
act  upon  the  leaves  of  the  pinion,  before  they  arrive  at  the  line 
of  centres,  and  continue  to  act  after  they  have  passed  that 
line,"  remains  to  be  considered.  It  is  represented  by  fig.  1, 
plate  IV.,  and  as  it  is  a  combination  of  the  two  first  modes,  it 
partakes  both  of  their  advantages  and  disadvantages.  It  is 
evident  from  the  figure,  that  the  portion  eh  of  the  tooth  acts 
upon  the  part  be  of  the  leaf  till  they  reach  the  line  of  centres 
A  B,  and  that  the  part  e  d  of  the  tooth  acts  upon  the  portion  h  a 
of  the  leaf  after  they  have  passed  that  line.  It  follows,  there- 
fore, that  the  acting  parts  «  h  and  be  must  be  formed  accord- 
ing to  the  directions  given  for  the  first  mode  of  action,  and  that 
the  remaining  parts  ed,  b  a,  must  have  that  curvature  which 
the  second  mode  of  action  requires  ;  consequently  e  h  should 
be  part  of  an  interior  epicycloid  formed  by  any  generating 
circle  rolling  on  the  concave  circumference  of  the  wheel,  and 
the  corresponding  part  ic  of  the  leaf  should  be  part  of  an 
exterior  epicycloid  formed  by  the  same  generating  circle  roll- 
ing upon  A  Eo,  the  convex  circumference  of  the  pinion;  the 
remaining  part  ed  of  the  tooth  should  be  a  portion  of  an  exte- 
rior epicycloid,  formed  by  any  generating  circle  rolling  upoD 
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t  L,  the  convex  .superficies  of  the  wheel  ;  and  llic  correspond- 
iii^  part  h  a  of  the  leaf  should  he  part  of  an  interior  epicycloid 
dcscrihed  hy  the  same  t;(iieratins  eireli'  rolliuft  alonj;  the  con- 
cave side  4  li  »  of  the  pinion.  IJut,  as  in  practice,  the  produc- 
tion of  this  doiihic  curvature  of  the  aclinfc  surfaces  of  the  teeth 
would  he  exceedingly  troublesome  to  the  workman,  who  would 
probahly  ne\cr  correctly  accomplish  his  oliject,  his  labour  may 
be  abridged  by  making  eh  and  ha  radial  lines,  that  is,  f /i  a 
straijfht  line  tending  to  the  centre  of  llie  wheel  JJ,  and  ha  like- 
wise a  straight  line  tending  to  the  centre  A,  of  the  pinion. 

The  foregoing  remarks  apply  to  those  cases  in  which  the 
wheel  drives  the  pinion.  When  the  pinion  drives  the  wheel, 
the  form  that  has  been  directed  to  be  given  to  the  teeth  of  the 
wheel  must  be  given  to  the  leaves  of  the  pinion,  and  that 
assigned  to  the  leaves  of  the  pinion  must  be  given  to  the  wheel. 

Another  method  of  forming  the  teeth,  which  has  had  many 
advocates,  consists  of  making  the  acting  faces  of  the  teeth  invo- 
lutes of  the  wheel'scircumference.  Thus  let  A  B,  fig.  2,  plate  IV. 
be  a  portion  of  the  wheel  on  which  the  tooth  is  to  be  fixed,  and  let 
A  ;)  Mi  be  a  thread  wrapped  round  its  circumference,  having  a 
loop-hole  at  its  (  xtremity,  a.  In  this  loop-hole  fix  a  pin  a, 
with  which  describe  the  curve  or  involute,  ahcdeh,  by  unwrap- 
ping the  thread  gradually  from  the  circumference  A  p  m.  The 
curve  thus  obtained  will  be  the  proper  form  for  the  teeth  of  a 
wheel  whose  diameter  is  A  M.  It  is  a  form  which  admits  of 
several  teeth  acting  together,  a  circumstance  attended  with  the 
advantage  of  diminishing  the  pressure  upon  any  one  tooth,  so 
much  as  to  make  the  wheels  wear  longer  and  more  equally  ; 
and  it  possesses  the  merit  of  being  more  easily  understood 
than  the  other  methods  directed  to  be  observed.  This  last 
mode  of  forming  the  teeth  of  wheels  is,  however,  only  a  modi- 
fication of  the  general  principle,  and  indeed  an  involute  is 
sometimes  reckoned  among  the  exterior  epicycloids.  The  pro- 
priety of  this  will  be  allowed,  when  it  is  considered  that  the 
involute  a  tc(/,  &c.may  be  produced  by  an  epicycloidal  motion. 
Thus  let  o  n  be  a  straight  ruler,  at  whose  extremity  is  fixed  the 
pin  »,  and  let  the  point  of  the  pin  be  placed  upon  the  point  m 
of  the  circle  ;  then  by  rolling  the  straight  ruler  upon  the  circular 
base,  so  that  the  point  in  which  it  touches  the  circle  may  move 
gradually  from  m  towards  13,  the  curve  mn  will  be  generated 
exactly  similar  to  the  involute  a  he.  Sec.  obtained  by  the  string. 

Let  the  mechanic  who  wishes  to  have  further  directions  for 
drawing  epicycloids,  take  a  piece  of  plain  wood  G  H,  fig.  3, 
plate  IV.,  and  fix  upon  it  another  piece  of  wood  E,  having  its 
circumference  hi  b  of  the  samecnrvaliireas  the  circular  base  up- 
on which  the  generating  circle  A  B  is  to  roll.  AVheu  the  gene- 
rating circle  is  large,  the  shaded  segment  B  will  be  sufficient. 
In  any  part  of  the  circumference  of  this  segment,  fix  a  sharp 
pointed  steel  pin  n,  which  ought  to  be  tempered,  that  it  may 
easily  make  a  distinct  mark  ;  and  it  must  be  driven  in  sloping, 
so  that  the  distance  of  its  point  from  the  centre  of  the  circle 
may  be  equally  exact  toils  radius.  Fasten  to  the  board  G  H, 
a  piece  of  thin  brass,  or  of  tin-plate,  a  h.  Place  the  segment  B 
in  such  a  position  that  the  point  of  the  steel  pin  <i  may  be  upon 
the  point  i,  and  roll  the  segment  toward  G,  so  that  the  nail  a 
may  rise  gradually,  and  the  point  of  contact  between  the  two 
circular  segments  advance  towards  m  ;  the  curve  a  i, described 
upon  the  brass  plate,  will  be  an  accurate  e.r/fjio)-  epicycloid. 
Remove,  with  a  file,  the  part  of  the  brass  on  the  left  hand  of 
the  epicycloid,  and  the  remaining  concave  ah  will  be  a  pattern 
tooth,  by  means  of  which  all  the  rest  may  easily  be  formed. 
When  an  interior  epicjcloid  is  required,  the  generating  circle 
must  revolve  upon  a  eoneare  instead  o.'"a  convex  base,  as  in  the 
present  inslanc<-.  The  cycluld,  which  is  useful  in  forming  the 
feclh  of  nuk-uiirh,  is  generated  in  precisely  the  same  manner, 
with  this  dillcrence  only,  that  the  base  on  which  the  generating 
circle  rolls  must  be  a  straight  line. 

Perhaps  no  part  of  the  mechanism  of  mill-work  is  executed 
with  so  little  attention  to  theory  as  the  teeth  of  wheels.  Almost 
every  millwright  has  his  favourite  construction,  and  it  is  seldom 
that  the  best  methods  are  adopted.  One  of  the  many  plans  in 
ordinary  use  we  shall  here  recite;  from  its  being  of  tolerably 
easy  application,  and  allowing  much  strength  to  the  tectli. 
while  it  is  somewhat  free  from  friction  in  comparison  with  other 
practical  methods.  Let  A  B,  lig.4. plate  l\.,  betwospur  wheels 
>>f  different  diameters,  of  wliich  the  cogs  are  intended  to  work 
fiP. 


into  each  other  at  half  pilch.  The  dotted  circular  arcs  G  II, 
K  I",  touching  each  nlher  between  s  and  i{,  are  the  centre  or 
pilch  lines,  from  which  the  teeth  an:  formed.  If  the  teeth  of 
both  wheels  are  iron,  as  is  generally  the  case  in  the  first  mo- 
tions of  work,  those  tiflh  arc  then  made  nearly  both  of  a  size 
at  the  pilch-lino  ;  but  if  the  teeth  of  one  be  wood  and  the  other 
iron,  then  the  iron  ones  are  made  to  have  less  pitch  than  the 
wooden  ones,  bectause  they  arc  then  found  to  wear  better.  In 
the  figure  both  are  supposed  to  be  of  iron.  Suppose  the  w  heels 
to  move  from  G  toward  W.  and  from  K  towards  F,  and  that 
the  sides  of  the  teeth  at  h  c,  and  d  e,  are  in  contact ;  from  h  as 
a  centre,  with  a  radius  equal  to  h  p,  dccribe  the  arcs /<  rf,  I  in  ; 
from  d  as  a  centre  with  the  same  rptliiis.  describe  the  arcs 
hi,J'ri,cli.  Thus  the  same  opening  of  the  compasses,  and  Ji 
centre  chosen  where  the  wheels  ai''  in  contact  on  the  piti  b 
lines,  will  mark  the  contour  of  the  upper  part  of  a  tooth  of  one 
wheel,  and  llie  lower  part  of  a  corresponding  tooth  of  the  other 
wheel ;  and  by  taking  several  centres  on  the  two  pitch  lines, 
the  various  teeth  may  be  formed.  To  prevent  the  cogs  from 
bottominff,  as  the  workmen  call  it,  let  the  lower  part,  re,  of  one 
tooth  be  made  rather  longer  than  the  upper  part  /)  rf,  of  the 
other  wiiich  is  to  jilay  into  it.  The  way  in  which  cogs  thus 
constructed  will  work  into  one  another,  may  be  understood  bv 
considering  the  motion  of  two  of  them,  n  and  o  for  example  ; 
when  they  first  come'into  contact,  they  will  appear  as  the  curve 
xP  z  ;  when  they  arrive  at  Q,  the  same  sides  will  appear  as  in 
the  dotted  lines  there  represented  ;  and  when  the  same  arrive 
at  R  S.  they  are  in  contact  on  other  middle  points. 

Of  Wipers  or  l.iftinij  Coys. —  It  may  be  useful  to  notice  here, 
that  by  means  of  notches  called  u-ipers,  which  project  from  the 
circumference  of  a  wheel  or  axle,  stampers,  hammers,  and  other 
tools,  are  raised  vertically  and  then  sullered  to  fall. 

Fig.  .5,  plate  IV.,  represents  portions  of  a  stamper  for  bruising 
ore,  beating  hemp,  &.c.  and  of  its  shaft  with  lifting  cogs.  G  is 
the  vertical  arm  of  the  stamper,  sliding,  when  in  actual  work, 
between  rollers,  or  in  a  groove,  to  keep  it  steadily  in  its  proper 
position;  a  is  the  horizontal  arm  of  the  stamper;  H  part  of  the 
axle,  on  which  the  wipers  or  lifting  cogs  E  F  are  fixed  ;  the 
doited  lines  at  A,  shew  the  height  to  which  the  horizontal  arm 
ff,  of  the  stamper,  is  elevated  by  each  wiper.  A  B  is  a  line  cor- 
rLSponding  wilh  the  arm  of  the  stamper  upon  which  the  wipers 
first  act ;  C  D  is  the  pilch-line  of  the  axis,  or  the  bottom  of  the 
curves  of  the  wipers.  Tlie  curved  or  acting  faces  of  the  wipers 
are  involutes  of  a  circle  equal  in  radius  to  the  axis  C  D,  and 
obtained  as  already  described  in  noting  its  application  to  the 
formation  of  the  teeth  of  wheels,  viz.  by  unwrapping  from  the 
circumference  of  the  circle  alluded  to,  a  thread  or  cord  6,  in  the 
loop-hole,  at  the  extremity  of  which  is  a  pencil  or  marking 
point,  describing  the  curve  as  it  approaches  towards  c.  The 
arm  of  the  stamper  is  Hat  at  the  part  w  here  the  wiper  acts  upon 
it,  and  should  be  placed  in  a  line  with  the  centre  of  the  shalt  or 
axis,  at  the  time  the  first  wiper  comes  into  contact  with  it. 

Fig.  C,  plate  IV.,  exhibits  the  form  of  the  wipers  for  a  forge- 
hammer.  The  centre  6,  of  the  cylinder  .\B,  in  which  the  wipers 
are  fixed,  the  flat  part  or  tail-end  of  the  hammer,  where  acted 
upon  by  the  wipers,  and  the  centre  of  the  axis  a  of  the  hammer, 
must  be  in  the  same  right  line.  The  proper  curve  for  the  wipers 
is  an  exterior  epicycloid  ;  Ibrmed  by  rolling  upon  the  circum- 
ference of  the  circle  at  B,  a  circle  of  which  the  radius  is  equal 
to  the  distance  from  the  centre  of  the  axis  a  to  the  extremity 
of  the  tail  of  the  hammer. 

Deseription  of  a  common  Corn  Mill. — The  water  wheel  A  B. 
fig.  7,  plate  IV.,  is  generally  from  ei4;htcen  to  twenty-four  feet  in 
diameter,  reckoning  from  the  outernu.st  edge  of  any  tloat-board 
at  ,V,  to  that  i>f  the  opposite  one  at  B.  The  water  stiiking  on 
Ihe  lloats  of  this  wheel,  drives  it  round,  and  gives  motion  to 
the  mill.  The  wheel  is  fixed  upon  a  very  strong  axis  jr  shaft 
C,  one  end  of  which  rests  on  D,  and  the  other  on  E  within  the 
mill-bouse.  On  Ihe  shall  or  axis  C,  and  within  the  mill  house, 
is  a  wheel  F,  about  eight  or  nine  feet  ip  diameter,  having  cogs 
all  round,  w  hi<'li  work  in  the  upright  staves  or  rounds  of  a  trun- 
dle G.  This  trundle  is  fixed  upon  a  strong  iron  axis,  called  the 
spiiKlle,  the  lower  end  of  which  turns  in  a  brass  foot  fixed  at 
H,  in  a  hoiizontal  beam  H,  called  the  bridge-tree;  and  the 
upper  end  of  the  spindle  turns  in  a  wooden  bush  fixed  into  the 
nether  mill-stone,  which  lies  upon  beams  in  the  iloor  I.  The 
BB 
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top  of  the  spindle  above  the  busli  is  square,  and  goes  into  a 
square  hole  in  a  strong  iron  cross,  ah  c'rf,  tig.  8, called  the  rynd, 
onder  which,  and  close  to  the  bush,  is  a  round  piece  of  thick 
leather  upon  the  spindle  which  it  turns  round  at  the  same  time 
it  does  the  rynd.  Tlie  rynd  is  let  into  grooves  in  tlie  under  sur- 
face of  the  upper  or  running  mill-stone,  which  it  turns  round  in 
the  same  time  that  the  trundle  G  is  turned  round  by  the  cog- 
wheel F-  This  mill-slone  has  a  large  hole  quite  through  its 
middle,  called  the  eye  of  the  stone,  through  which  the  middle 
part  of  the  rynd  and  upper  end  of  the  spindle  may  be  seen  ; 
whilst  the  four  ends  of  rynd  lie  below  in  their  grooves. 

One  end  of  the  bridge-tree  11,  which  supports  the  spindle, 
rests  upon  the  wall,  and  the  other  end  is  let  into  a  beam  called 
the  brayer,  L  M.  The  brayer  rests  in  a  mortise  at  L,  and  the 
other  end  M,  hangs  by  a  strong  iron  rod  N,  which  goes  through 
the  lloor  I,  and  has  a  srrew  and  nut  on  its  top  at  O ;  by  the 
turning  of  this  nut,  the  end  M  of  the  brayer  is  raised  or  de- 
pressed at  pleasure,  and  consequently  the  bridge  tree  and  the 
upper  mill-stone.  By  this  means  the  upper  mii!-stone  may  be 
set  as  close  to  the  under  one,  or  raised  as  much  above  it,  as 
may  be  necessary.  It  will  of  course  be  understood  that  the 
nearer  the  mill-stones  are  to  each  other,  the  finer  the  corn  will 
be  ground  ;  and  that,  on  the  contrary,  the  further  they  are  sepa- 
rated, the  coarser  it  will  be. 

The  upper  mill-stone  is  enclosed  in  a  round  box,  which 
nowhere  touches  it,  and  is  about  an  inch  distant  from  its  edge 
all  round.  On  the  top  of  this  box  stands  a  frame  for  holding 
the  hopper  P,  to  which  is  hung  the  shoe  Q,  by  two  lines  fast- 
ened to  the  hinder  part  of  it,  fixed  upon  hooks  in  the  hopper, 
and  by  one  end  of  the  string  R  fastened  to  the  fore  part  of  it, 
tlie  other  end  being  twisted  round  the  pin,  S.  By  turning  this 
pin  one  way,  the  string  draws  up  the  shoe  closer  to  the  hopper, 
and  so  lessens  the  aperture  between  them:  and  as  the  pin  is 
turned  the  other  way,  it  lets  down  the  shoe,  ^nd  enlarges  the 
aperture.  lithe  shoe  be  drawn  up  quite  to  the  hopper,  no 
corn  can  fall  from  the  hopper  into  the  mill ;  if  it  be  let  down  a 
little,  some  will  fall  ;  and  the  quantity  will  be  more  or  less, 
according  as  the  shoe  is  more  or  less  let  down  ;  for  the  hopper 
is  open  at  the  bottom,  and  there  is  a  hole  at  the  bottom  of  the 
shoe,  not  directly  under  the  bottom  of  the  hopper,  but  nearer 
to  the  lowest  end  of  the  shoe,  over  the  middle  or  eye  of  the 
stone. 

In  a  square  hole  at  the  top  of  the  spindle,  is  put  the  feeder 
E,  fig.  8.  This  feeder,  as  the  spindle  turns  round,  jogs  the 
shoe  three  times  in  each  revolution,  and  so  causes  the  corn  to 
run  constantly  down  from  the  hopper  through  the  shoe,  into 
the  eye  of  the  mill-stone,  where  it  falls  upon  the  top  of  the 
rynd,  and  is,  by  the  motion  of  the  rynd,  and  the  leather  under 
it,  thrown  below  the  upper  stone,  and  ground  between  it  and 
the  lower  one.  The  rapid  motion  of  the  stone  creates  a  cen- 
trifugal tendency  in  the  corn  going  round  with  it,  by  which 
means  it  gets  farther  and  farther  from  the  centre,  as  in  a  spiral, 
in  every  revolution,  until  it  is  quite  thrown  out,  and  being  then 
ground,  it  falls  through  a  spout,  called  the  mill-eye,  into  a 
trough  placed  for  its  reception.— When  the  mill  is  fed  too  fast, 
the  corn  bears  up  the  stone,  and  it  is  ground  too  coarse  ;  be- 
sides, the  mill  is  apt  to  get  clogged,  and  to  go  too  slowly.  When 
the  corn  is  scantily  supplied,  the  mill  goes  too  fast,  and  the 
stones  by  their  collision  are  apt  to  strike  fire.  Both  these  in- 
conveniences are  avoided,  by  turning  the  regulating  pin,  S, 
backwaid  or  forward,  in  order  todraw  up  or  letdown  the  shoe, 
as  the  case  is  observed  by  the  miller  to  require. 

The  heavier  the  running  mill-st-jne,  and  the  greater  the  quan- 
tity of  water  falling  upon  the  wheel,  the  faster  will  the  mill  bear 
to  be  fed,  and  consequently  the  greater  the  performance  of  the 
mill.  When  the  stone  is  considerably  worn,  and  become  light, 
its  weight  must  either  be  increased  by  some  artificial  addition, 
or  the  mill  must  necessarily  be  fed  slowly  ;  otherwise  the  stone 
will  be  too  nmch  borne  up  by  the  corn  under  it,  to  grind  the 
meal  suflicienlly  fine.  The  power  necessary  to  turn  a  heavy 
mill-stone,  is  but  very  little  more  than  what  is  necessary  to 
turn  a  light  one  ;  for  as  the  stone  is  supported  upon  the  spindle 
of  the  bridge-tree,  and  the  end  of  the  spindle  that  turns  in  the 
brass  foot  is  but  small,  the  difference  arising  from  the  weight 
produces  only  an  inconsiderable  action  against  the  power  or 
force  of  the   water.     Besides,  a  heavy  stone  aflords  the  same 


advantage  as  a  heavy  fly,  that  is,  it  regulates  the  motion  much 
better  than  a  light  one,  from  its  not  being  liable  to  such  great 
fluctuations  of  velocity. 

In  order  to  cut  and  grind  the  corn,  both  the  upper  and  under 
mill-stones  have  channels  or  furrows  cut  in  them,  proceeding 
obliquely  from  the  centre  to  the  circumference.  These  furrows, 
in  the  direction  of  their  length,  are  cut  slantwise  on  one  side, 
and  perpendicularly  on  the  other,  thus,  (  \]  ^yj  \j  " 
so  that  each  of  the  ridges  which  they  form  has  a  sharp  edge  ; 
and  in  the  two  stones,  these  edges  pass  one  another  like  tl-.e 
edges  of  a  pair  of  scissars,  and  so  cut  the  corn,  to  make  it 
grind  the  more  easily,  when  it  falls  upon  the  furrows.  The 
furrows  are  cut  the  same  way  in  both  stones,  when  they  lie 
upon  their  backs,  which  makes  them  run  crosswise  to  each 
other  when  the  upper  stone  is  inverted  by  turning  its  furrowed 
surface  towards  that  of  the  lower,  for,  if  the  furrows  of  both 
stones  lay  the  same  way,  part  of  the  corn  would  be  driven 
onward  in  the  lower  furrows,  and  come  out  from  betweea  the 
stones  without  being  either  ground  or  bruised.  The  grinding 
surface  of  the  under  stone  is  a  little  convex  from  the  edge  to 
the  centre,  and  that  of  the  upper  stone  a  little  concave;  and 
they  are  farthest  from  one  another  in  the  middle,  but  approach 
gradually  nearer  towards  the  edges.  By  this  means  the  corn, 
at  its  first  entrance  between  the  stones,  is  only  bruised  ;  but 
as  it  goes  farther  on  towards  the  circumference  or  edge,  it  is 
cut  smaller  and  smaller,  and  at  last  finely  ground,  just  before 
it  comes  out  from  between  them. 

When  the  ridges  become  blunt  and  the  furrows  shallow  by 
wearing,  the  running  stone  must  be  taken  up,  and  both  of  them 
may  then  be  dressed  anew  with  a  chisel  and  mallet.  Every 
time  the  stone  is  taken  up,  there  must  be  some  tallow  put 
round  the  spindle  and  upon  the  bush;  this  unguent  will  soon 
be  melted  by  the  heat  the  spindle  acquires  from  its  turning  and 
rubbing  against  the  bush,  which  it  will  prevent  from  taking  fire. 

The  bush  must  embrace  the  spindle  quite  close,  to  prevent 
any  shake  in  the  motion,  which  would  cause  some  parts  of  the 
stones  to  grate  against  each  other,  whilst  the  other  parts  of 
them  would  be  too  far  asunder,  and  by  that  means  spoil  the 
iiieal.  Hence,  whenever  the  spindle  has  worn  the  busb,  so  as 
to  begin  to  shake  in  it,  the  stone  must  be  taken  up,  and  a 
chisel  driven  into  several  parts  of  the  bush  ;  and  when  it  is 
taken  out,  wooden  wedges  must  be  forced  into  the  holes  ;  by 
which  means  the  bush  will  be  made  closely  lo  embrace  the 
spindle  again  all  round.  In  doing  this,  great  care  must  be 
taken  to  drive  equal  wedges  into  the  bush  on  opposite  sides  of 
the  spindle  :  otherwise  it  will  be  thrown  out  of  the  perpendi- 
cular, and  so  hinder  the  upper  stone  from  being  set  parallel  lo 
the  under  one,  which  is  absolutely  necessary  for  making  good 
work.  Wfien  any  accident  of  this  kind  occurs,  the  perpendi- 
cular position  of  the  spindle  must  be  restored,  by  adjusting  the 
bridge-tree  with  proper  wedges  put  between  it  and  the  brayer. 

The  rynd  is  sometimes  wrenched  in  laying  down  the  upper 
stone  upon  it,  or  is  made  to  sink  a  little  lower  on  one  side  of 
the  spindle  than  on  the  other;  and  this  will  cause  one  edge  of 
the  upper  stone  to  drag  all  round  upon  the  lower,  while  the  op- 
posite edge  will  not  touch.  This  is  easily  rectified,  by  raising 
the  stone  a  little  with  a  lever,  and  putting  bits  of  paper,  card, 
or  thin  chips,  between  the  rynd  and  the  stone. 

Till  the  steam-engine  came  into  general  use,  so  as  to  make 
people  independent  of  water  and  wind,  and  animal  strength, 
as  agents  to  drive  machinery,  the  first-named  was  considered 
the  best  moving  power  ;  and  wind  the  next,  where  water  was 
denied  ;  and  they  arc  still  used  as  valuable  and  powerful 
movers  in  many  situations.  To  illustrate  the  combinations  of 
machinery,  any  of  these  might  be  taken.  We  shall,  for  this 
purpose,  confine  ourselves  at  present  to 

Water  Mills.  There  are  three  descriptions  of  these,  namely. 
Breast-mills,  Undershot-mills,  and  Overshot-mills,  according 
to  the  manner  in  which  the  water  is  applied  to  the  great 
wheel.  In  the  first,  the  water  fulls  down  upon  the  wheel  at 
right  angles  to  the  float-boards  or  buckets  placed  all  round  the 
wheel  to  receive  it.  In  the  second,  which  is  used  where  there 
is  no  fall  but  a  considerable  body  of  water,  the  stream  strikes 
the  float-boards  at  the  lower  part  of  the  wheel.  In  the 
third,  the  water  is  poured  over  the  top,  and  is  received  id 
buckets  formed  all  round  the  wheel.     According  to  Smeaton, 
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the  power  necessary  to  produce  the  same  efi'cct  on  tlio  undcr- 
shot-H'hecl,  a  brcast-whccl,  and  an  overshot  wheel,  must  be  to 
each  other  as  the  numbers  'J-l,  \  "!■'>.  and  1. 

Rules  for  the  Conslruetion  of  Water-Mills:  —  I.  Measure 
the  perpendicular  lici^ht  of  the  fall  of  water,  in  feet,  above 
that  part  of  the  wlieel  on  which  the  water  begins  to  act,  and 
call  that  the  height  of  the  fall.  "2.  Multiply  this  constant  num- 
ber &1  'IS'i'i  by  the  hei;;ht  of  the  fill  in  lert,  and  the  sipiarc  root 
of  the  product  will  be  the  velocity  of  the  water  at  the  bottom 
of  the  fall,  or  the  number  of  feet  that  the  water  there  moves 
per  second.  3.  Divide  the  velocity  of  the  water  by  three,  and 
the  quotient  will  be  the  velocity  of  the  lloat-boards  of  the 
wheel,  or  the  nundier  of  feet  they  must  each  po  throu;;h  in  a 
second,  when  the  water  aels  upon  them  so  as  to  have  the 
greatest  power  to  turn  the  mill.  l.  Divide  the  circumference 
of  the  wheel  in  feet  by  the  velocity  of  its  lloats  in  feet  per 
second,  and  the  (luotient  will  be  the  number  of  seconds  in 
which  the  wheel  turns  round.  C>.  IJy  this  last  number  of 
seconds  divide  tiO,  and  the  quotient  will  be  the  number  of 
turns  of  the  wheel  in  a  minute.  (>.  Divide  120  (the  number  of 
revolutions  a  millstone  four  feet  an<l  a  half  in  <lianielor  ousht 
lo  have  in  a  minute)  by  the  number  of  turns  of  the  wheel  in  a 
niinute,  and  the  quotient  will  be  the  number  of  turns  the  mill- 
stone oujiht  to  have,  for  one  turn  of  the  wheel.  7.  Then,  as 
the  number  of  turns  of  the  wheel  in  a  minute  is  to  the  nundier 
of  turns  of  the  millstone  in  a  minute,  so  must  the  nundjcr  of 
staves  in  the  trundle  be  to  the  number  of  cop;s  in  the  wheel,  in 
the  nearest  whole  numbers  that  can  be  found. 

The  breadth  of  the  water-wheel  ought  to  correspond  with  the 
power  necessary  on  the  occasion,  supposing  that  a  propor- 
tionate volume  of  water  is  at  command;  for  a  wheel  of  two 
feet  in  breadth  will  be  more  than  double  as  powerful  as  one 
on'y  a  foot  broad,  there  beinp;  a  double  volume  of  water  acting; 
upon  it,  while  the  friction  of  the  axis  is  by  no  means  doubled 
wiih  this  augmentation  of  breadth. 

It  may  be  well  to  notice  here  Smcaton's  discovery,  that  "  the 
more  slowly  any  body  descends  by  the  force  of  gravity  while 
acting  upon  any  piece  of  machinery,  the  more  of  that  force 
will  be  spent  upon  it,  and  consequently  the  effect  will  be  the 
greater."  That  effect  is  not  increased  in  proportion  to  the 
velocity  of  the  wheel's  motion.  Smeaton  found,  that  when  the 
wheel  with  which  he  experimented  (two  feet  in  diameter) 
revolved  20  times  in  a  niinute,  its  effect  was  greatest ;  when  it 
made  only  18^  turns,  the  effect  was  irregular;  and  when  so 
laden  as  not  to  make  18  turns,  the  wheel  was  overpowered  by 
the  load :  thirty  turns  in  the  minute  occasioned  a  loss  of 
about  one-twentieth  ;  and  when  turned  above  30  times  in  a 
niinute,  the  diminution  of  effect  was  nearly  one-fourth  of  its 
powers.  This  proportion  may  be  easily  estimated  on  any 
wheel  of  greater  extent,  by  computing  the  proportion  of 
accumulated  power  lost  by  greater  velocity  than  may  be  sudi- 
cient  to  load  the  wheel  by  means  of  the  buckets  being  filled  ; 
observing,  that  the  progress  of  a  machine  may  be  so  much  re- 
tarded as  to  cause  the  effect  to  be  irrelevant  to  the  purpose, 
although  the  machine  may  be  kept  in  motion. 

To  compute  the  effects  of  water-wheels,  ascertain,  1.  The  real 
Telocity  of  the  water  which  acts  upon  the  wheel ;  2.  the  quan- 
tity of  water  expended  in  a  given  time  ;  and  3.  how  much  of 
the  power  is  lost  by  friction.  Smeaton  found  that  the  mean 
power  of  a  volume  of  water  15  inches  in  height,  gave  896  feet 
of  velocity  in  each  minute  to  a  wheel  on  which  it  imiunged. 
The  computation  of  the  power  to  produce  such  an  effect,' allow- 
ing the  head  of  water  to  be  105-8  inches,  gave  2(i4-7  pounds  of 
water  descending  in  one  minute  through  the  space  of  15  inches, 
therefore  264-7,  multiplied  by  15,  was  equal  to  3  970.  IJut  as 
that  power  will  raise  no  more  than  9375  pounds  to  the  height 
of  135  inches,  it  was  manifest  that  the  major  part  of  the  power 
was  lost ;  for  the  multiplication  of  these  two  sums  only  amount- 
ed to  1-266  ;  of  course  the  friction  was  equal  to  three-fourths 
of  the  power.  According  to  Smeaton,  this  is  the  maximum 
single  effect  of  water  upon  an  undershot-wheel,  where  the  fall 
is  fifteen  inches.  The  remainder  of  power,  it  is  plain,  must 
eqiial  that  of  the  velocity  of  the  wheel  itself,  multiplied  into  the 
weight  of  the  water,  whicli  in  this  case  brings  the  true  propor- 
tion between  the  power  and  the  effect  to  be  as  3-849  to  1-266, 
or  as  11  to  4. 


In  Undershot  mills,  the  float-boards  should  be  rather  nume- 
rous than  few.  Smeaton  found  when  he  ri'duecd  them  from  24 
to  ri,  that  th(-  (■|lc(-t  was  reduced  one-hall,  because  the  water 
escaped  between  the  lloats  without  toucliiiii:  them;  but  when 
he  added  a  circular  sw(-ep  of  such  length,  that  before  one  lloat 
board  ipiitted  it,aiiotlierhad  entered  it,  he  found  the  formcreffect 
nearly  restored.  This  mode  more  particularly  applies  lo  breast 
wheels,  or  .such  as  receive  the  water  immediately  below  the 
level  of  the  axis.  In  such,  the  float  boards  should  be  confined 
both  at  their  sides  and  at  their  extremities,  so  that  the  water 
may  accompany  them  all  the  way  from  the  head  down  to  the 
lowest  part  of  the  wheel,  whence  it  should  pass  ofl  with  sulfi- 
(ient  readiness  to  allow  the  succeeding  lall  to  supply  its  place, 
without  being  in  the  least  retarded.  It  has  been  asi-ertaincd, 
that  a  very  sensible  advantage  is  gained  by  inelining  the  float- 
boards  to  the  radius  of  the  wheel,  so  that  eaeh  float-board, 
when  lowest,  shall  have  its  edge  turned  up  the  stream  about 
twenty  degrees. 

The  Overshot  wheel  is  the  most  powerful,  giving  a  result 
equal  to  four-fifths  of  the  power. 

The  lireast  wheel,  well  constructed,  yields  a  half  or  3-5lh5 
of  the  power.  Hut  often,  from  inattention  to  the  reduction  of 
friction,  and  inaccurate  workmanship,  the  power  not  only  of 
this,  but  of  the  preceding  forms  also,  is  greatly  reduced. 

The  teeth  of  wheels  ought  not  to  act  upon  each  other  before 
they  arrive  at  the  line  which  joins  their  centres  ;  and  though 
the  inner  or  under  side  of  the  teeth  may  be  of  any  form,  yet  it 
is  better  to  make  both  sides  alike,  that  the  w  heels  may  admit 
of  being  revolved  either  way  with  equal  facility.  The  teeth 
should  be  made  as  fine  as  the  case  admits,  so  that  the  greatest 
number  possible  may  be  in  contact  at  once;  and  the  utmost 
care  should  be  taken  to  have  them  so  regularly  disposed  that 
they  may  not  interfere  with  each  other  before  they  begin  to 
work  ;  and  they  should  be  so  formed  that  the  pressure  by  which 
one  of  them  urges  the  other  round  its  axis,  may  be  constantly 
the  same.  This  is  by  no  means  the  ease,  when  the  common 
construction  of  a  spur  wheel,  acting  in  the  cvlindrical  staves 
of  a  lantern  or  trundle,  is  used.  The  ends  of  teeth  should  never 
be  formed  of  parts  of  circles,  unless  working  with  other  teeth, 
specifically  adapted  to  them. 

Methodiif  Silliny  out  Wheels. — For  a  .Spur-wheel  and  Trundle, 
Lantern  or  Wallower,  draw  the  pitch  lines  A  I,  B  1,  A  2,  IJ2, 
fig.  I,  plate  III.,  then  divide  the  number  of  teeth  or  cogs 
required,  as  abc.  Divide  one  of  these  distances,  as  be,  into  7 
equal  parts,  as  I,  2,  3,  4,5,  6,  7:  allow  3  for  the  thickness  of 
the  cogs,  as  1,  2,  3,  in  the  cog  a;  and  4  for  the  diameter  of  the 
stave  of  the  trundle,  as  1,  2,  3,  4.  in  the  stave  m,  fig.  2.  Tliree 
parts  are  allowed  for  the  cog.  and  4  for  the  stave,  tlie  wallower 
being  supposed  to  be  of  less  diameter  than  the  w  heel,  therefore 
subject  to  more  wear,  in  proportion  as  the  onnilur  of  cogs 
exceed  the  nundier  of  staves  ;  but  if  in  any  case  the  number  of 
staves  and  cogs  be  the  same,  they  may  be  of  equal  thickness. 
The  height  of  the  cog  is  equal  to  4  parts  ;  then  divide  its  height 
into  5  eqiml  parts,  as  1,2,  3,  4,  5  in  the  cog  c;  allow  3  for  the 
bottom  to  the  pitch  line  of  the  cog;  the  other  2  for  the  curve 
which  must  be  given  it,  to  make  it  fit  and  bear  on  the  stave 
equally. 

In  common  practice,  the  millwrights  are  accustomed  to  put 
the  point  of  a  pair  of  compasses  in  the  dot  3  of  the  cog  a,  and 
strike  the  line  d  f ;  then  they  remove  thepoint  of  the  compasses 
to  the  point  d.  and  strike  the  curve  3c,  by  which  means  they 
obtain  a  curve  which  they  consider  sufiicienlly  correct. 

For  a  face-wheel,  divide  the  pitch-line  .\  B,  fig.  2,  into  the 
number  of  cogs  intended,  as  o /<  e  ;  divide  the  distance  be  into 
7  equal  parts;  allow  3  of  these  for  the  thi(-kness  of  the  cogs, 
as  1,  2.  3,  ill  the  cog  n,  4  for  the  height,  and  4  for  the  width,  as 
de,  and  4  for  the  Ihiektuss  of  the  stave  m.  Draw  a  line  through 
the  centre  of  the  cog,  as  the  line  A  1,  at  S  ;  and  on  the  point  5 
describe  the  line  de;  remove  the  compasses  lo  the  point  .\, 
and  draw  the  liney^,  by  which  the  shape  of  the  cog  will  be 
determined. 

For  common  spur  nuts,  divide  the  pitch-line.  A,  fig.  3,  into 
twice  as  many  C(|ual  parts  as  there  arc  intended  to  be  teeth,  a.s 
a,b,e,d,  e;  with  a  pair  of  compasses  open  to  half  the  dis- 
tance of  any  of  these  divisions,  from  the  points  a  1,  c3,  eo,  draw 
the  semicircles  n,  c,  and  e,  which  will  form  the  ends  of  the 
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teetli.  From  the  points  2,  4,  and  6,  draw  the  semicircles^,  h,  i, 
which  will  form  the  lower  parts  of  the  spaces.  Though  spur- 
nuts  are  usually  set  out  in  this  mauner,  yet  in  good  v/ork,  the 
ends  of  the  teeth  must  not  be  semicircles,  unless  working  with 
other  teeth  adapted  to  thera,  but  epicycloids. 

Of  Bevel  6'eei-.— Bevelled  wheels,  commonly  called  bevel- 
geer,  which  have  nearly  superseded  the  spur  wheels  and  trun- 
dles, are,  in  effect,  truncated  cones,  rolling  on  the  surface  of 
each  other.  Suppose  the  cones  A  and  B,  revolving  on  their 
centres  a  p,  a  c,  fig.  4,  plate  III. ;  if  their  bases  are  equal,  they 
will  perform  their  revolutions  in  equal  times,  and  consequently 
any  two  points  equally  distant  from  the  centre  «  of  A,  as  a  b. 
a  c,a  d,  a  e,  will  revolve  in  the  same  time  as  a  f,  a  g,  a  h,  a  i.  If 
one  of  the  cones,  as  in  fig.  5,  be  twice  the  diameter  of  the  other, 
the  base  of  the  larger  will  make  one  revolution,  while  that  of 
the  smaller  will  make  two  ;  and  all  the  corresponding  parts  of 
the  conical  surfaces  will  observe  the  same  proportion  ;  that  is, 
ab,a  c,  a  d,a  e,  will  turn  only  once  round,  while  a  f,  ag,  a  A, 
at,  turn  twice  round;  the  number  of  the  revolutions  of  all 
cones  revolving  in  this  manner,  being  to  each  other  as  their 
respective  diameters.  Let  two  cones  have  teeth  cut  in  thera, 
as  represented  by  fig.  6 ;  they  will  become  bevel-geer.  These 
teeth  would  be  broadest  at  the  base,  from  whence  they  would 
gradually  taper  with  the  lessening  circumference  of  tlie  cone, 
till  they  terminated  at  the  apex  a  in  a  point ;  but  as  such  an 
extent  of  teeth  would  be  unnecessary,  the  useless  parts  of  the 
teeth  are  cut  off,  as  at  E  and  F  ;  that  is,  bevel-geer  is  composed 
of  wheels  made  in  the  form  of  truncated  cones,  as  shewn  by 
fig.  7,  where  the  upright  shaft  A  B,  with  tlie  bevel-wheel  C  D, 
turns  the  bevel-wheel  EF,  with  its  shaft  GH,  and  the  teeth 
work  freely  in  each  other. 

The  method  of  conveying  motion  in  any  direction,  and  of 
proportioning  or  shaping  the  wheels  accordingly,  is  as  follows  : 
let  the  line  a  b,  fig.  8,  plate  III.  represent  the  shaft  coming  from 
a  wheel  ;  draw  the  line  c  d  to  intersect  the  line  a  b  in  the  direc- 
tion intended  for  the  motion  to  be  conveyed,  and  this  line  cd 
will  represent  the  shaft  of  the  bevel-wheel  which  is  to  receive 
the  motion.  Suppose  then  the  shaft  c  d  is  to  revolve  three 
times,  whilst  the  shaft  a  b  revolves  once ;  draw  the  parallel  line 
J  J  at  any  moderate  distance,  (suppose  one  foot  by  a  scale,) 
then  draw  the  parallel  line  h  h,  at  three  feet  distance,  after 
which  draw  the  dotted  line  wx,  through  the  intersection  of  the 
shaft  aft  and  c  rf,  and  likewise  through  the  intersection  of  the 
parallel  lines  ii  and  kk,  in  the  points  .r  and  y,  which  will  be 
the  pitch-line  of  the  two  bevel-wheels,  or  the  line  where  the 
teeth  of  the  two  wheels  act  on  each  other,  as  may  be  seen  by 
fig.  9,  where  it  is  obvious  to  inspection  that  the  motion  may  be 
conveyed  in  any  direction. 

In  crown  wheels  and  bevelled  geer,  the  faces  of  the  teeth 
must  be  all  tapered,  as  if  they  proceeded  from  a  common 
centre.  The  pinion  may  be  considered  as  a  portion  of  a  cone, 
which,  rolling  along  the  horizontal  rim  of  the  wheel,  traces  the 
contour  of  the  teeth,  by  describing  a  modified  epicycloid.  The 
same  general  principles  indicate  all  the  variations.  It  is  of 
practical  consequence  that  the  teeth  of  wheels  should  all  be 
equally  worn.  In  their  mutual  congress,  therefore,  they  ought 
to  produce  a  series  of  the  most  diversified  contacts.  To  effect 
this  object,  the  number  of  teeth  in  the  pinion  and  the  wheel 
must  be  as  discordant  as  possible.  If  the  one  were  any  aliquot 
part  of  the  other,  the  same  incessant  coincidence  would  soon 
recur,  occasioning  a  partial  and  disproportionate  attrition. 
Prime  numbers  should  be  preferred,  and  the  larger  they  are, 
the  smoother  will  the  wheels  work.  The  odd  tooth  in  the 
pinion  is  by  our  mill-wrights  very  appositely  called  the  hunt- 
ing cog. 

The  effects  produced  by  machines  are  extremely  diversified. 
To  extend  action  to  a  distance,  or  to  divert  its  direction,  to 
reduce  or  multiply  the  celerity  impressed  ;  to  modify  an  uni- 
form progression  into  an  accelerating  or  retarding  one  ;  to 
maintain  a  parallel  motion  ;  to  change  a  rectilineal  into  a  cir- 
cular motion,  and  the  reverse;  to  convert  a  reciprocating  play 
into  a  constant  circulation  or  equable  rcclilinral  flow; — -these 
are  a  few  of  the  objects  generally  aimed  at.  Pressure  is  cnn- 
veyed  to  any  distance,  by  a  system  of  parallel  levers,  sup- 
ported at  certain  intervals,  the  extremities  of  their  arms  being 
connected  by  a  train  of  beams.     The  direction  of  any  power  is 


easily  changed,  by  means  of  a  crank  or  bent  lever.  The  same 
contrivance,  aided  by  the  action  of  a  fly,  converts  a  recipro- 
cating into  a  circular  motion.  This  effect  is  likewise  produced 
by  a  rack,  working  aiternatelj  on  the  opposite  sides  of  a  toothed 
wheel.  The  celerity  is  modified  at  pleasure,  by  affixing  to  the 
axle  solid  blocks,  sometimes  called  heart  wheels,  and  fashioned 
like  spiral  or  eccentric  curves.  These  lines  may  be  traced 
with  such  accuracy  as  to  evolve  the  precise  succession  of  im- 
pulse required.  But  all  the  transitions  should,  if  possible,  be 
gradual,  any  sudden  change  occasioning  a  concussion  which 
wastes  the  force,  and  tends  to  disjoint  and  shatter  the  parts  of 
the  machine. 

The  most  elegant  mode  of  transmitting  force  in  any  direc- 
tion, is  by  a  contrivance  termed  the  Universal  Joint,  (see  the 
Plate,  fig.  10.)  Instead  of  the  cross,  a  ring  or  a  ball  is  often 
preferred.  But  the  angular  motion  communicated  in  this  way 
is  not  quite  equable,  and  becomes  even  irregular  in  the  case  of 
great  obliquity.  By  doubling,  however,  the  combination  of 
axes,  the  impression  may  be  turned  aside  almost  into  an  op- 
posite direction,  and  may  be  rendered  uniform  by  a  compen- 
sation of  irregularities. 

An  alternate  motion  is  beautifully  converted  info  a  revolving 
one,  by  a  vertical  rod  which  carries  affixed  to  it  a  wheel  in- 
dented to  another  wheel  of  the  same  size.  The  central  wheel, 
describing  at  each  reciprocation  a  double  circumference,  must 
turn  twice  round.  This  mechanism  is,  from  a  vague  analogy, 
called  the  Suji  and  Planet  Wheel.  A  reciprocating  beam  can 
be  made  to  raise  and  depress  a  rod  very  nearly  in  a  vertical  line, 
by  means  of  a  regulated  parallelogram.  Thus,  asin  the  figure,  C 
being  the  centre  of  the  beam,  let  an  arm  B  E  turn  about  the 


firm  joint  B,  and  guide  the  end  E  of  the  parallelogram  A  DEF; 
if  C  D  be  taken  a  mean  proportional  to  A  D  and  B  E,  the  other 
end  F,  carrying  the  rod  of  a  piston,  will  travel  in  a  path  which 
is  very  nearly  rectilineal  and  perpendicular.  These  two  fine 
contrivances  were  happily  combined  in  Watt's  Steam  Engine. 

Mechanical  Surgery,  is  a  branch  of  the  profession,  the 
object  of  which  is,  by  mechanical  means,  to  relieve  or  to 
remedy  certain  deformities  or  injuries  to  which  some  persons 
are  subject  from  their  birth,  but  which  in  many  cases  are  the 
result  of  accident. 

MEDAL  denotes  a  piece  of  metal  in  the  form  of  coin,  such 
as  was  either  current  money  among  the  ancients,  or  struck  on 
any  particular  occasion,  to  preserve  the  portrait  of  some  great 
person,  or  the  memory  of  some  illustrious  action,  to  posterity. 
As  historical  documents,  they  form  the  principal  evidence  we 
can  have  of  the  truth  of  the  old  historians.  In  some  few  in- 
stances they  correct  the  names  of  sovereigns;  and  in  a  great 
many,  illustrate  the  chronology  of  reigns.  By  their  assistance 
the  geographer  has  sometimes  been  enabled  to  determine  the 
situation  of  a  town  whose  name  alone  has  reached  us.  To  the 
naturalist  they  all'ord  the  only  proofs  of  the  knowledge  which 
the  ancients  had  of  certain  plants  and  animals;  and  iliey  some- 
times preserve  delineations  of  buildings  for  the  architect,  of 
which  not  even  a  ruin  is  at  this  day  standing. 

MEDALLION,  or  Meiialion,  a  medal  of  an  extraordinary 
size,  supposed  to  be  anciently  struck  by  the  emperors  for  (heir 
friends,  and  for  foreign  princes  and  ambassadors.  But,  that 
the  smallness  of  their  nuinber  might  not  endanger  the  loss  of 
the  devices  they  bore,  the  Romans  generally  took  care  to 
stamp  the  subject  of  them  upon  their  ordinary  coin.  Medal- 
lions, in  respect  of  the  other  coins,  were  the  same  as  modern 
medals  in  respect  of  modern  money  :  they  were  exempted 
from  all  commerce,  and  had  no  other  value  than  what  was  set 
upon  them  by  the  fancy  of  the  owner.  Medallions  arc  so 
scarce,  that  there  cannot  be  any  set  made  of  them,  even  though 
the  metals  and  sizes  should  be  mixed  promiscuously. 

MEDEOLA,  Climbing  African  Asparagus,  a  genus  of  plants 
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bi'lonjtiiip:  lo  llic  lii'xandiia  class,  and  in  tlic  iindiral  niclliod 
laiikiiiir  uikIlt  tlic  lull  order,  sanucntncca-. 

INIICOIANA,  llic  name  of  a  vein  or  lilllc  vessel,  made  liy  tlic 
union  of  llie  eepluilie  and  basilic  in  tlic  liciid  of  the  elliow. 

IMUDIASTINl'M,  in  Anatomy,  a  doulile  mendiianc,  fornied 
liy  a  diiplieatnre  of  the  pleura;  serving  to  divide  tlic  thorax 
and  llie  lun^is  inio  two  parts,  and  lo  sustain  tlic  viscera,  and 
prevent  their  falling  from  one  side  of  the  thorax  to  the  other. 
AVc  Anatomy. 

MUDI.VTK,  or  Intermediate,  somcthini;  that  stands  betwixt 
and  connects  two  or  more  terms  considered  as  extremes ;  in 
vvliieli  sense  it  stands  opposi  il  to  immcdutte. 

IMKDIATOn,  a  person  that  manages  or  transacts  lictween 
two  pai  lies  at  variance,  in  order  to  reconcile  thcni.  The  word, 
in  scripture,  is  applied,  1.  To  .lesus  Christ,  who  is  the  only 
intercessor  and  peaec-niaker  between  God   and  man,  (1  Tim, 


ii.  b.)  2.  To  Moses,  who  interposed  between  the  l^ord  and 
Ills  people,  to  declare  unlo  them  his  word,  (Deut.  v.  5.   iii.  1!).) 

RtEDICAGO  FAl.CATA.  Ycllvw  3lr,lic.-~\s  nearly  allied 
to  lucerne,  and  is  ei|Uiilly  "jood  for  fodder;  it  will  ;;riuv  on 
laud  that  is  very  dry,  and  hence  is  likely  to  become  a  most  use- 
ful plant;  its  culture  has,  however,  been  tried  but  parliallv. 
Some  experiments  were  made  with  this  plant  by  Thomas  r.,e 
Ulanc,  Esq.,  in  Suliolk,  which  are  recorded  by  Professor 
Marlyn. 

Mp.dicago  PoLYMonPHA.  Variable  Medic. — This  is  also  a 
plant  much  relished  by  cattle,  but  is  not  in  ciiUivalion  :  it  is 
an  annual,  and  (icrliaps  inferior  in  many  respects  lo  the  N(m- 
such,  which  it  in  some  measure  resembles.  There  arc  many 
varieties  of  this  plant  cultivated  in  flower  pardens  on  account 
of  the  curious  shapes  of  the  seed-pods,  some  liavinp:  a  distant 
resemblance  to  snails'  liorns,  caterpillars.  &c.  under  which 
names  they  are  sold  in  the  seed-shops.  It  grows  in  sandy 
hilly  soils  ;  the  wild  kind  has  flat  pods. 

Medicago  Sativa.  Lucerne. — Too  much  cannot  be  said  in 
praise  of  this  most  useful  perennial  plant:  it  is  every  thins  the 
farmer  can  wish  for,  excepting  that  it  will  not  grow  wilhr.ut 
proper  culture.  Tt  should  be  drilled  at  ci|;lilecn  inches  dis- 
tance, and  kept  constantly  hoed  all  summer,  have  a  large  coat 
of  manure  in  winter,  and  be  dug  into  the  ground  between  the 
drills.  Six  or  seven  pounds  of  seed  will  sow  an  acre  in  this 
mode.  Lucerne  is  sometimes  sown  with  grass  and  clover  for 
forming  meadow  land  ;  but  as  it  does  not  thrive  well  when  en- 
cumbered with  other  plants,  no  good  can  be  derived  from  the 
practice.  No  plant  requires,  or  in  fact  deserves,  better  culti- 
vation than  this,  and  few  plants  yield  less  if  badly  managed. 

Medicago  Lipulina.  Trefoil,  or  ISonsuch. — A  biennial 
plant,  very  usefully  cultivated  with  rye-grass  and  clover  for 
forming  artilieial  meadows.  Trefoil  when  left  on  the  ground 
will  seed,  and  these  will  readily  grow  and  renew  the  plant  suc- 
cessively ;  which  has  caused  some  persons  to  suppose  it  to  he 
perennial.  About  eight  or  ten  pounds  of  seed  are  usually  sown 
with  six  or  eight  peeks  of  rye-grass  for  an  acre,  under  a  crop 
of  barley  or  oats. 

Medicago,  SiiailTrefoil,  a  genus  of  plants  belonging  to  the 
diadelphia  class,  and  in  llie  natural  method  ranking  under  the 
.T2d  order,  papilionacea'.  See  Greens  Butmiical  Dictionari/. 
For  the  pro|)ertics  and  culture  of  Lucerne,  a  species  of  this 
genus,  see  Aguiculti're. 

MEDICINAL,  any  thing  belonging  to  medicine. 

Medicinal  Sprini/s,  a  general  name  for  any  fountain,  the 
waters  of  which  are  of  use  for  removing  certain  disorders. 
They  are  commonly  either  chalybeate  or  sulphureous.  Sec 
Springs  anil  Wa  rKR. 

MEDICINE,  the  art  of  preventing,  curing,  or  alleviating 
those  diseases  to  which  the  human  body  is  subject,  is  of  very 
great  antiipiity,  for  we  find  that  the  sacred  historian  styles 
those  servants  to  Joseph,  who  embalmed  the  body  of  the  patri- 
arch Jacob,  "  physicians."  Joseph  was  tiicn  in  Egypt,  the 
cradle  of  science,  where  Iliotli,  the  inventor  of  the  art,  shared 
divine  honours  with  Osiris  and  Isis.  Eseulapius  was  the  most 
eminent  practitioner  among  the  Greeks,  and  the  writings  of 
Hippocrates  are  the  most  ancient  on  this  art,  since  they  were 
penned  400  years  before  Christ.  This  sage  judged  of  diseases 
from  the  look,  posture  of  the  patient  in  bed,  from  respiration, 
the  cxcremcntilious  discharges,  expectoration,  sweat,  and  the 
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pulse.  Ilis  maxims  for  the  preservation  of  lienllh  are,  tem- 
perance, exercise,  and  labour.  His  maxims  for  the  euro  of 
dise;ises  are,  that  evacuations  (Mire  llio-ic  diseases  which  come 
from  repletion,  and  repletion  those  caused  by  evacuations. 
The  first  pliysiiian  of  eminence  who  dilTcrcd  considerably  in 
his  practice  fioni  Hippocrates  was  Praxagoras.  Cnelius  .\urc- 
liaiiiis  acquaints  us,  that  be  made  j;rcat  use  of  vomits  in  his 
practice,  insomuch  as  to  exhibit  tlicm  in  the  iliac  passion  till 
the  excrements  were  diseliargcrl  by  the  mouth.  In  this  distem- 
per he  also  advised,  when  all  other  iiietliods  failed,  to  open  the 
belly,  cut  the  intestine,  take  out  the  indurated  fa'ces,  and  Ihen 
to  sew  lip  all  again  ;  but  this  practice  has  not  probably  been 
followed  by  any  siibse<nient  physician.  This  man  bad  for  a 
disciple  the  famous  llerophiliis,  who  was  contemporary  with 
Erasistratus,  a  physician  of  great  eminence,  who  nourished  in 
the  time  of  Selcucus,  one  of  the  successors  of  Alexander  the 
(Jrcat. 

Celsus,  who  lived  in  the  time  of  Tiberius,  ranks  next  lo 
Hippocrates  as  a  medical  writer  and  physician.  Galen,  a 
native  of  Peigamus,  made  a  great  figure  as  a  writer  and  prac- 
titioner in  this  art  dining  the  reign  of  Adrian.  Time  would 
fail  us  to  name  all  the  useful  and  c>iii>iric  physicians  who 
flourished  from  that  period  till  the  downfall  of  the  Roman 
empire,  when  the  inundation  of  (Jotlis  and  A'andals  had  almost 
completely  exterminated  lilerature  of  every  kind  in  Europe, 
and  medicine,  though  a  practical  art,  shared  the  same  late 
with  more  abstract  sciences.  Learning  in  gcncial,  banished 
from  the  seat  of  arms,  took  refuge  among  the  eastern  nations, 
where  the  arts  of  peace  still  continued  to  be  cultivated.  To 
the  Arabian  physicians,  as  they  have  been  called,  we  are 
indebted  both  for  the  preservation  of  medical  science,  as  it 
subsisted  among  the  Greeks  and  Romans,  and  likewise  for  Ihc 
description  of  some  new  diseases,  particularly  the  small  pox. 
Among  the  most  eminent  of  the  Arabians,  we  may  mention 
Rhases,  Avicenna,  Albucasis,  and  Avenzoar.  But  of  their 
writings  it  would  be  tedious,  and  is  unnecessary,  to  give  any 
particular  account.  They  were  lor  the  most  part,  indeed,  only 
copiers  of  the  Greeks.  We  arc.  however,  in(k'ble<l  to  them 
for  some  improvements.  They  were  the  first  w  ho  introduced 
chemical  remedies,  though  of  these  they  u<ed  but  few,  nor  did 
they  make  any  considerable  progress  in  the  chemical  art. 
Anatomy  was  not  in  the  least  improved  by  them,  nor  did 
surgery  receive  any  advancement  till  the  time  of  Albucasis, 
who  lived  probably  in  the  12th  century.  They  added  a  great 
deal  to  botany  and  the  materia  medica,  by  Ihc  introduction  of 
new  drugs,  of  the  aromatic  kind  especially,  from  the  East, 
many  of  which  are  of  considerable  use.  They  also  found  out 
the  way  of  making  sugar;  and  by  help  of  that,  syrups;  wbidi 
two  new  materials  are  of  great  use  in  mixing  up  compound 
medicines. 

In  the  beginning  of  the  IClh  century,  the  famous  chemist 
Paracelsus  introduced  a  new  system  into  medicine,  founded  on 
the  principles  of  chemistry.  The  Galenical  system  had  pre- 
vailed till  his  time  ;  but  the  practice  had  greativ  degenerated, 
and  was  become  quite  trifling  and  frivolous.  The  physicians 
in  general  rejected  the  use  ol  opium,  mercury,  and  other  eflica- 
cious  remedies.  Paracelsus,  who  made  use  of  them,  had 
therefore  greatly  the  advantage  over  them  ;  and  now  all  things 
relating  to  medicine  were  explained  on  imaginary  chemical 
priiuiples.  Il  will  easily  be  conceived,  that  a  practice  founded 
in  this  manner  could  be  no  other  than  the  most  dangerous 
(|uaekcr\ .  The  discovery  of  the  circulation  of  Ihc  blood  in  the 
year  15'iS.  opened  a  new  era  in  medicine,  which  the  abilities 
ofStahl,  Hollman,  Boerhaave,  Cullen,  and  Dr.  James  Gregory, 
have  further  extended. 

Medieiue,  in  examining  the  functions  of  the  human  body-, 
considers  lliose  that  relate  to  ilsclfonly.  and  others  lo  external 
things.  To  the  latter  class  belong  those  which,  by  physicians, 
arc  called  the  animal  functions ;  to  which  are  to  be  referred  all 
our  senses,  as  well  as  the  power  of  \olunlary  motion,  by  which 
wc  become  acquainted  with  the  universe,  and  enjoy  this  earth. 
Among  the  functions  which  relate  to  the  body,  some  have  been 
named  vital,  such  as  the  circulation  of  the  blood  and  respira- 
tion ;  because,  without  the  constant  continuance  of  these,  life 
cannot  subsist;  others,  intended  for  repairing  the  waste  of 
the  system,  have  been  termed  the  natural  functions ;  for  by  the 
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constant  attrition  of  the  solids  and  the  evaporation  of  the  fluid 
parts  of  the  body,  we  stand  in  need  of  nourishment  to  supply 
the  waste  ;  after  which  the  putrid  and  excrementitious  parts 
must  be  thrown  out  by  the  proper  passages.  The  digestion  of 
the  food,  secretion  of  the  humours,  and  excretion  of  the  putrid 
parts  of  the  food,  are  referred  to  this  class ;  which,  though 
necessary  to  life,  may  yet  be  interrupted  for  a  considerable 
time  without  danger.  This  division  of  the  functions  into  ani- 
mal, vital,  and  natural,  is  of  very  ancient  date,  and  is  perhaps 
one  of  the  best  that  has  yet  been  proposed. 

Distinctiim  of  Diseases  into  Simple  and  Compound.  A  disease 
takes  place  when  the  body  has  sofar  declined  from  a  sound  state, 
that  its  functions  are  either  quite  impeded,  or  performed  witli 
difticulty .  A  disease  therefore  may  happen  to  any  part  of  the  body 
either  solid  or  fluid, or  to  any  oneof  the  functions  ;  and  those  may 
occur  either  singly,  or  several  of  them  may  be  diseased  at  the 
same  time  ;  whence  the  distinction  of  diseases  into  simple  and 
compound.  We  have  exaniples  of  the  most  simple  kinds  of 
diseases,  in  the  rupture  or  other  injury  of  any  of  the  corporeal 
organs,  by  which  means  they  become  less  fit  for  performing 
their  offices  ;  or,  though  the  organs  themselves  should  remain 
sound,  if  the  solids  or  fluids  have  degenerated  from  a  healthy 
state ;  or  if,  having  lost  their  proper  qualities,  they  have 
acquired  others  of  a  diflerent,  perhaps  of  a  noxious  nature  ;  or, 
lastly,  if  the  moving  powers  shall  become  too  weak  or  too 
strong,  or  direct  their  force  in  a  way  contrary  to  what  nature 
requires. 

Symptoms.  The  most  simple  diseases  are  either  productive 
of  others,  or  of  symptoms,  by  which  alone  they  become  known 
to  us.  Every  thing  in  which  a  sick  person  is  observed  to  diO'er 
from  one  in  health  is  called  a  symptom  ;  and  the  most  remark- 
able of  these  symptoms,  which  most  commonly  appear,  define 
and  constitute  the  disease. 

PreUisponen',  Cause.  The  causes  of  diseases  are  various ; 
often  obscure,  and  sometimes  totally  unknown.  The  most 
full  and  perfect  proximate  cause  is  that  which,  when  present, 
produces  a  disease ;  when  taken  away,  removes  it;  and  when 
changed,  changes  it. — There  are  also  remote  causes,  which 
physicians  have  been  accustomed  to  divide  into  the  predispo- 
nent  and  exciting  ones.  The  furmer  are  those  which  only 
render  the  body  fit  for  a  disease,  or  which  put  it  into  such  a 
state  that  it  will  readily  receive  one.  The  exciting  cause  is  that 
which  immediately  produces  the  disease  in  a  body  already 
disposed  to  receive  it. 

Excitirty  Cause.  The  predisponent  cause  is  always  inherent 
in  the  body  itself,  though  perhaps  it  originally  came  from  with- 
out ;  Ihws  heat  or  cold,  a  very  sparing  or  a  very  luxurious  diet, 
and  many  other  particulars,  may  operate  as  causes  of  predis- 
position, inducing  plethora,  inanition,  or  the  like:  but  the 
exciting  cause  may  either  come  from  within  or  without. 

Proximate  Cause.  From  the  combined  action  of  the  predis- 
ponent and  exciting  causes  comes  the  proximate  cause,  which 
neither  of  the  two  taken  singly  is  often  able  to  produce.  A 
body  predisposed  to  disease  therefore  has  already  declined 
somewhat  from  a  state  of  perfect  health,  although  none  of  its 
functions  are  impeded  in  such  a  manner  that  we  can  tridy  say 
the  person  is  diseased.  Yet  sometimes  the  predisponent 
cause,  by  continuing  long,  may  arrive  at  such  a  height,  that  it 
alone,  without  the  addition  of  any  exciting  cause,  may  produce 
a  real  disease.  The  exciting  cause  also,  though  it  should  not 
be  able  immediately  to  bring  on  a  disease  ;  yet  if  it  continues 
long,  will  by  degrees  destroy  the  strongest  coiisitution,  and 
render  it  liable  to  various  diseases;  because  it  cither  produces 
a  predisponent  cause,  or  is  converted  into  it,  so  that  the  same 
thing  may  soiiieti:ncs  be  an  exciting  cause,  sometimes  a  pre- 
disponent one,  or  rather  a  cause  of  predisposition  ;  of  which  the 
inclemencies  of  the  weather,sloth,  luxury,  &c.  arc  examples. 

Ileri-ditarti  Diseases.  Diseases,  however,  seem  to  have  their 
origin  from  the  very  constitution  of  the  animal  machine;  and 
hence  many  diseases  are  common  to  every  body  when  a  proper 
exciting  cause  occurs,  though  some  people  are  much  more 
liable  to  certain  diseases  than  others.  Some  are  hereditary ; 
for  as  healtliy  parents  naturally  produce  healthy  children,  so 
diseased  parents  as  naturally  produce  a  diseased  offspring. 
Some  of  these  diseases  appear  ill  the  earliest  inlancy  ;  others 
occur  equally  at  all  ages;  nor  are  there  wanting  some  which 


lurk  unsuspected  even  to  the  latest  old  age,  at  last  breaking 
out  with  the  utmost  violence  Some  diseases  are  born  with 
us,  even  though  they  have  no  proper  foundation  in  our  consti- 
tution, as  when  a  foetus  receives  some  hurt  by  an  injury  done 
to  the  mother  ;  while  others,  neither  born  with  us,  nor  having 
any  foundation  in  the  constitution,  are  suckled  in  with  the 
nurse's  milk. 

Diseases  from  Age  and  Sex.  Many  diseases  accompany  the 
diflerent  stages  of  life;  and  hence  some  are  proper  to  infancy, 
youth,  and  old  age.  Some  also  are  proper  to  each  of  the 
sexes;  especially  the  female  sex,  proceeding,  no  doubt,  from 
the  general  constitution  of  the  body,  but  particularly  from 
the  state  of  the  parts  subservient  to  generation.  Hence  the 
diseases  peculiar  to  virgins,  to  menstruating  women,  to  women 
with  child,  to  lying-in  women,  to  nurses,  and  to  old  women. 

Diseases  from  Climate.  The  climate  itself,  under  which 
people  live,  produces  some  diseases  ;  and  every  climate  has  a 
tendency  to  produce  particular  diseases,  either  from  its  excess 
of  heat  or  cold,  or  from  the  mutability  of  the  weather.  An 
immense  number  of  diseases  also  may  be  produced  by  impure 
air,  or  such  as  is  loaded  with  putrid,  marshy,  and  other  noxious 
vapours.  The  same  thing  may  happen  likewise  from  cor- 
rupted aliment,  whether  meat  or  drink  ;  though  even  the  best 
and  most  nutritious  aliment  will  hurt  if  taken  in  too  great  quan- 
tity ;  not  to  mention  poisons,  which  are  endowed  with  such 
pernicious  qualities,  that  even  when  taken  in  a  very  small 
quantity  they  produce  the  most  grievous  diseases,  or  perhaps 
even  death  itself.  Lastly,  from  innumerable  accidents  and 
dangers  to  which  mankind  are  exposed,  they  frequently  come 
oflF  with  broken  limbs,  wounds,  and  contusions,  sometimes 
quite  incurable;  and  these  misfortunes,  though  proceeding 
from  an  external  cause,  often  terminate  in  internal  diseases. 

Diseases  from  Passions  of  the  Mind.  Besides  the  dangers 
arising  from  those  actions  of  the  body  and  mind  which  are  in 
our  own  power,  there  are  others  arising  from  those  which  are 
quite  involuntary.  Thus,  passions  of  the  mind,  either  when 
carried  to  too  great  excess,  or  when  long  continued,  equally 
destroy  the  health  ;  nay,  will  even  sometimes  bring  on  sudden 
death.  Sleep  also,  which  is  of  the  greatest  service  in  restoring 
the  exliausted  strength  of  the  body,  proves  noxious  either  from 
its  too  great  or  too  little  quantity.  In  the  most  healthy  body 
also,  many  things  always  require  to  be  evacuated.  The  reten- 
tion of  these  is  hurtful,  as  well  as  too  profuse  an  evacuation, 
or  the  excretion  of  those  things  either  spontaneously  or  arti- 
ficially, which  nature  directs  to  be  retained.  As  the  solid  parts 
sometimes  become  flabby,  soft,  almost  dissolved,  and  unfit  for 
their  proper  oflices  ;  so  the  fluids  are  sometimes  inspissated, 
and  formed  even  into  the  hardest  solid  masses.  Hence  im- 
peded action  of  the  organs,  vehement  pain,  various  and 
grievous  diseases.  Lastly,  some  animals  are  to  be  reckoned 
among  the  causes  of  diseases  ;  such,  particularly,  as  support 
their  life  at  the  expense  of  others;  and  these  either  invade  us 
from  without,  or  take  up  their  residence  viithin  the  body, 
gnawing  the  bowels  while  the  person  is  yet  alive,  with  great 
danger  and  distress. 

It  woiihl  be  foreign  to  our  purpose  to  enter  upon  any 
analysis  of  the  animal  solids,  their  qualities,  &c.  ;  nor  can  we 
do  more  than  enumerate  the  vital  solids,  or  those  which  enjoy 
sense  and  mobility,  as  feeling,  pain,  anxiety,  itching,  taste, 
smell,  hearing,  sight,  vertigo  ;  memory,  delirium,  melancholy, 
and  idiolisni,  which  four  last  are  properly  internal  senses. 
The  disorders  in  the  muscular  power  arise  from  too  great 
mobility,  vigour,  torpor,  debility,  palsy,  spasm;  —  sleep,  the 
circulation  of  the  blood,  the  pulsation  of  the  arteries,  palpita- 
tion, syncope,  are  all  different  disorders  from  the  former;  and 
diseases  of  the  blood  arise  from  plethora,  inanition,  morbid 
thinness,  thickness,  and  acrimony  ; — the  disorders  of  respira- 
tion are,  coughs  and  sneezings;  those  of  digestion  embrace 
costiveness  and  looseness;  such  as  proceed  from  the  disorgani- 
zation of  the  alimentary  canal,  are,  dysentery,  tenesmus, 
nausea,  iliac  passion,  vomiting,  cholera  ;  from  disorders  in  the 
secretory  organs  proceed  excessive  iierspiration,  suppression 
of  urine,  dysuria,  strangury,  urinary  calculi,  and  scirrhus. 

MI5DIKTAS  LiNGii.'E,  a  jury  or  inquest,  whereof  the  one  half 
consists  of  denizens,  the  other  strangers,  in  pleas,  v\  herein  the 
one  parly  is  a  stranger. 
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MI^1>IU^^,  in  Lot;ic,  tlic  mean  or  middle  tiTiii  ol'a  sjllonism, 
I)ii[i^  an  aif;uinent,  reason,  or  consi(Urali<in  forwliicli  ueallirni 
or  deny  an)'  tiling:  or,  it  is  the  cause  why  the  i;realer  extreme 
is  adirnied  or  denied  of  the  less,  in  the  conelnsion. 

MiDii'M,  in  Aritlinietie,  or  Aritltmcticnl  Itlirliinn  of  Mean, 
that  »liieh  is  e<|ually  distant  from  eaeli  extreme,  or  which  ex- 
ceeds the  lesser  extreme  as  much  as  it  is  exceeded  by  the 
greater,  in  respect  of  (|uantity,  not  of  pro|iortiun  ;  tlius,  t)  is  a 
medium  between  (i  and  IvJ. 

Mldii  M,  (Itoniitiicul,  is  tliat  where  tlie  same  raliois  preserv- 
ed between  the  lirst  and  second,  as  lietween  the  second  and 
third  terms,  or  that  which  exceeds  the  same  ratio,  or  ipiota  of 
itself,  as  it  is  exceeded  :  thus,  G  is  a  geometrical  medium  bo- 
twren  4  and  <J. 

Mi-uit'M,  in  Philosophy,  that  space  or  region  through  which 
a  body  in  motion  |)asses  to  any  point :  tlius,  ather  is  supposed 
to  be  the  medium  through  which  the  heavenly  bodies  move. 

Mt-dii'M,  Suhtili-  or  yjitliireiil.  Sir  Isaac  NiM\ton  makes  it 
probable,  that  besides  the  particular  aeri.il  medium,  wherein  we 
live  and  breathe,  there  is  another  more  universal  one,  which  he 
calls  an  a-lhereal  medium,  vastly  more  rare,  subtile,  elastic,  and 
active  than  air,  and  by  that  means  freely  pernieatin;;  the  pores 
and  interstices  of  all  other  mediums,  and  dillusiii);  itself 
throuj;h  the  whole  creation  ;  and  by  the  intervention  hereof,  he 
thinks  it  is,  that  most  of  the  great  phenomena  of  nature  are 
effected. 

MEDUSA,  in  Natural  History,  a  genus  of  the  vermes  mol- 
Iu.sea  class  and  order.  They  consist  of  a  tender  gelatinous 
mass  of  dilVerent  ligure,  with  arms  proceeding  from  the  lower 
surface  :  the  larger  species,  when  touched,  cause  a  slight  ting- 
ling and  redness,  and  are  usually  denominated  sea-netlles; 
they  arc  supposed  to  constitute  the  chief  food  of  cetaceous  fish. 
Most  of  them  shine  with  great  splendour  in  the  water. 

.MliLANCIIOLY,  a  species  of  insanity,  supposed  to  arise 
from  a  redundancy  of  bile,  which  from  disease  becomes  of  a 
dark  colour.     Sir  MiiiiciXE. 

MEL.\SIC  ACID,  found  in  molasses,  supposed  to  be  the 
same  as  the  acetic  acid. 

MELEAGHIS,  in  Natural  History,  the  turkey,  a  genus  of 
birds  of  the  order  gallina'.  The  wild  turkey  is  a  native  of 
America,  the  presumed  origin  of  every  species  under  the  genus. 
In  the  northern  parts  of  that  continent  these  birds  are  found  in 
flocks  of  several  hundreds,  which  during  the  day-time  resort 
to  the  woods,  feeding  principally  upon  acorns,  rclurning  by 
night  to  some  sw  ampy  grounds,  where  they  roost  upon  the  high- 
est trees.  In  Carolina  they  occasionally  grow  to  the  weight  of 
thirty  pounds.  Turkeys  breed  only  once  in  a  year,  hut  will 
produce  a  great  number  at  a  time,  sometimes  seventeen.  The 
female  sits  with  extreme  closeness,  and  is  very  assiduous  in 
maternal  duties.  The  young,  however,  are  very  susceptible  of 
injury,  from  almost  innumerable  causes,  from  cold  and  wet, 
and  even  sunshine  itself. 

MELISSA  OFFICINALIS.  i?o/m.— This  herb,  in  its  recent 
state,  has  a  weak,  roughish,  aromatic  taste,  and  a  pleasant 
smell,  somewhat  of  the  lemon  kind.  On  distilling  the  fresh 
Iicrb  with  water,  it  impregnates  the  first  runnijigs  pretty 
strongly  with  its  grateful  llavour.  Prepared  as  tea,  however, 
it  makes  a  grateful  diluent  drink  in  fe\ers  ;  and  in  this  way  it 
is  commonly  used,  either  by  itself,  or  acidulated  with  the  jiiicc 
of  lemons. 

MELITTIS  MELISSOPHYLLUM,  and  Mklittis  Orandi- 
Fl.oKA.  Jiaslard  Balm. — Both  these  plants  are  veiy  beautiful, 
and  are  deserving  a  place  in  the  (lower  ganlen;  they  are  of 
easy  culture,  and  will  grow  well  under  the  shade  of  trees,  a 
property  that  will  alwHys  recommend  them  to  the  notice  of  the 
curious. 

MELLATES,  in  Chemistry,  a  genus  of  salts  formed  from  the 
mellitie  acid. 

MELLITE,  or  Honf.y  .Stone,  in  Mineralogy,  takes  its  name 
from  its  yellosv  colour  like  that  of  honey.  Its  primitive  figure 
is  an  octnheilron.  The  crystals  are  small,  their  surface  is  com- 
monly smooth  and  shining.  Internally  it  is  splendent,  it  is 
transparent,  passing  into  the  opatpie.  and  possesses  a  double 
refraction.  It  is  softer  than  amber,  and  brittle,  .^pecili-  gra- 
vity is  from  about  1-5  to  1-7.  It  becomes  clecliic  by  fticlion, 
but  coutinucs  so  only  a  short  time.     This  mineral  occurs  on 


bituminous  wood,  un  earthy  coal,  and  is  commonly  accompamed 
with  sulphur. 

MELLITIC  ,\CID,  is  procured  from  mellite  reduced  to  pow- 
der, anil  boiled  with  about  seventy-two  times  its  weight  of 
water,  the  alumina  is  precipitated  in  the  form  of  flakes,  and  the 
acid  combines  with  the  water.  Hy  IJllratiiin  and  evaporation, 
crystals  arc  deposited  in  the  form  of  line'  ncedl(^s,  or  in  small 
short  piisms.  The  acid  is  not  very  soluble  in  water;  it.s  con- 
stituent parts  are  carbon,  hydrogen,  and  oxygen.  In  combina- 
tion with  the  earths,  alkalies,  and  metallic  oxides,  it  forms 
compounds  dennminated  mellates. 

MELODKAME.  Siv  Duama.  A  modern  word  for  dramatic 
performances  in  which  songs  arc  intermixed. 

MI'n.,ODY,  in  Music,  the  agreeable  edeet  of  different  sounds, 
ranged  and  disposed  in  succession,  so  that  melody  is  the  effect 
of  a  single  voice  or  instrument,  by  which  it  is  distinguished 
from  barinony. 

MELOE,  a  genus  of  insects  of  the  order  colcoptera.  Thirtv- 
five  species  have  been  deseiibi-d.  The  oil  beetle,  entirely  blue- 
black  or  dark  violet,  is  tound  in  the  ailvaneed  stale  of  spring, 
in  (ields  and  pastures,  iwecping  slowly,  the  body  appearing 
so  distended  with  eggs  as  to  cause  the  insect  to  move  with 
difliculty.  On  being  roughly  touched,  it  suddenly  exudes  a 
moisture  from  the  pores,  of  a  yellow  eoluur,  and  of  a  very 
penetrating  and  peculiar  smell.  The  female  of  this  spe- 
cies deposits  her  eggs  in  a  heap  beneath  the  surface  of  the 
ground;  from  these  are  hatched  the  larvae,  which  find  subsist- 
ence by  attaching  themselves  to  other  insects,  and  absorbing 
their  juices.  The  blister-lly,  or  ."^panish-lly,  found  chiefly  in 
Spain,  is  an  insect  of  great  beauty,  being  entirely  of  the  richest 
gilded  grass  green,  with  black  antenna".  This  is  the  cantharis 
of  the  shops,  and  the  safest  and  most  efficacious  application  for 
a  blister  plaster. 

MENDICANTS,  several  orders  of  friars,  who  having  no  set- 
tled revenue,  are  supported  by  chaiitable  contributions. 

MENISCUS,  a  little  moon,  or  rather  a  half-moon.  A  glass, 
concave  on  one  side  and  convex  on  the  other  ;  as  a  watch 
glass. 

MENISPERMIC  ACID,  supposed  to  be  found  in  the  me- 
nispermum  coeculus. 

MEiNNONITES,  a  sect  who  believe  that  the  New  Testament 
is  the  only  rule  of  faith;  that  the  terms  person  and  triyiih/  are 
not  to  be  used  when  speaking  of  the  Father,  Son,  and  Holy 
Ghost ;  that  the  first  man  was  not  created  perfect  ;  that  it  is  un- 
law I'ul  to  swear  or  to  w  age  w  ar  upon  any  occasion  ;  that  infants 
are  not  the  proper  subjects  of  baptism;  and  that  ministers  of 
the  gospel  ought  to  receive  no  salary. 

MENSTRUUM,  Sohcnt  or  Dissvlimt,  any  fluid  that  pos- 
sesses the  property  of  dissolving  or  separating  the  parts  of 
solid  bodies. 

jMENSl'RAlULITY,  capacity  of  being  measured. 

MENSUR.VTION,  that  bratK-h  of  Mathematics  which  treats 
of  the  measurement  of  the  extensions,  capacities,  solidities,  fvc. 
of  bodies;  and  whieh,  in  consequenie  of  its  very  extensive 
applications  to  the  vaiieus  purposes  of  life,  may  be  justly  con- 
sidered as  one  of  the  most  impcjrtant  of  mathematical  sciences. 
It  is  highly  probable,  that  this  science  in  its  more  simple  state 
may  be  traced  to  the  origin  of  hmiKin  society.  When  men 
began  to  multiply,  and  turn  their  attention  to  the  culti\ation  of 
the  earth,  it  became  necessary  to  have  some  means  of  dis- 
tinguishing  the  poitions  belonging  to  each  individual  or  family, 
botii  as  to  situation  and  <inantity.  The  same  necessity  dictated 
some  means  for  enunieraiing  their  (locks  an<l  herds.  Hence, 
the  former  gave  rise  to  mensuration,  and  the  latter  to  arith- 
metic. But  although  the  invention  of  mensuration  cannot  be 
attributed  to  any  one  person  or  natiofi,  its  existence  may  be 
traced  to  Egypt  at  a  very  early  age,  where,  though  in  its  in- 
fancy, it  assumed  a  scientific  form,  immediaiely  connected  with 
the  oxerflowing  of  the  Nile.  .M'ter  the  Egyptians,  the  (»rceks 
embodied  this  si  ii;nee  into  something  like  a  regnlnr  system, 
and  to  them  we  arc  indebted  for  its  elementary  principles.  In 
some  of  its  kinilred  departments,  Euclid,  ,\rehiineiles.  and 
Cavalerius  ba\e  gained  immortality;  and  until  this  science 
shall  be  lost,  tlic  names  of  IJonnycastle  and  Hiillon  cannot  be 
forgotten.  It  is  not  consisfcnt  with  the  plriri  of  this  work  to 
enter  into  details,  but  the  clearness,  simplicity,  and  rationality 
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of  its  simple  principles,  may  be  gatliered  from  the  following 
observations:  —  Every  quantity  is  measured  by  some  oilier 
quantity  of  the  same  kind  ;  as  a  line  by  a  line,  a  surface  by  a 
surface,  and  a  solid  by  a  solid  ;  and  the  number  which  shews 
how  often  the  lesser,  called  the  measuring  unit,  is  contained  in 
the  greater,  or  quantity  measured,  is  called  the  content  of  the 
quantity  so  measured.  Thus,  if  the  quantity  to  be  measured 
be  the  rectangle  A  BCD,  and  the  lillle  ^  y. 

square  E,  whose  side  is  one  inch,  be  the      ■      '  '■ 

nieasurinir  unit,  then,  as  often  as  the  said 
lillle  square  is  conlained  in  the  rectangle, 
so  many  square  inches  the  rrctanple  is 
said  to  contain  :  so  that  if  the  len»  lli  D  C 

be  supposed  5  inches,  and  the  breadth   , p 

ADS  inches,  the  content  of  the  rectangle       

will  be  3  times  5,  or  1.5  square  inches;       |  i.  | 
because,  if  lines  be  drawn  parallel  to  the 

sides,  at  an  inch  distance  one  from  another,  they  will  divide 
the  whole  rectangle  ABC  D  into  3  times  5,  or  15  equal  parts, 
of  one  inch  each.  And,  generally,  whatever  the  measures  of 
the  two  sides  may  be,  it  is  evident  that  the  rectangle  will  con- 
tain the  square  E,  as  many  times  as  the  base  AB  contains  the 
base  of  the  square,  repeated  as  often  as  the  altitude  AD  con- 
tains the  altitude  of  the  square.  Hence  we  have  the  following- 
rule  for  any  parallelogram  whatever: — To  find  the  area  of  a 
parallelogram,  whether  it  be  a  square,  a  rectangle,  a  rhombus, 
or  a  rhomboides.  Multiply  the  length  by  the  perpendicular 
height,  and  the  product  will  be  the  area. 

MENTHA  VIRIDIS.  Spear-mint.— The  virtues  of  mint  arc 
those  of  a  warm  stomachic  and  carminative:  in  loss  of  appe- 
tite, nausea,  continual  retchings  to  vomit,  and  (as  Boerhaave 
expresses  it)  almost  paralytic  weaknesses  of  the  stomach,  there 
are  few  simples  perhaps  of  equal  efficacy.  In  colicky  pains, 
the  gripes  to  which  children  are  subject,  lienteries,  and  other 
kinds  of  immoderate  tluxes,  this  plant  frequently  does  good 
service.  It  likewise  proves  beneficial  \n  sundry  hysteric  cases, 
and  aliords  an  useful  cordial  in  languors  and  other  weaknesses 
consequent  upon  delivery.  The  best  preparations  for  these 
purposes  are,  a  strong  infusion  made  from  the  dry  leaves  in 
water  (which  is  much  superior  to  one  from  the  green  herb)  or 
rather  a  tincture  or  extiact  prepared  with  rectified  spirit.  The 
essential  oil,  a  simple  and  spirituous  water,  and  a  conserve, 
are  kept  in  the  shops:  the  Edinburgh  College  directs  an  infu- 
sion of  the  leaves  in  the  distilled  water.  This  herb  is  an  ingre- 
dient also  in  the  three  alexiteria]  waters;  and  its  essential 
oil,  in  the  slomach  plaster  and  stomachic  pills. 

Mentha  PiPERi  TA.  Pepper-mint. — The  leaves  have  a  more 
penetrating  smell  than  any  of  the  other  mints,  and  a  much 
warmer,  pungent,  glowing  taste  like  pepper,  sinking  as  it  were 
into  the  tongue.  The  principal  use  of  this  herb  is  in  flatulent 
colics,  languors,  and  other  like  disorders;  it  seems  to  act  as 
soon  as  taken,  and  extends  its  effects  through  the  whole  sys- 
tem, instantly  communicating  a  glowing  warmth.  Water 
extracts  the  whole  of  the  pungency  of  this  herb  by  infusion, 
and  elevates  it  in  distillation.  Its  officinal  preparations  are 
an  essential  oil,  and  a  simple  and  spirituous  water. 

Mentha  PuLEGiua.  Pentit/rot/al. — Pennyroyal  is  a  warm 
pungent  herb  of  the  aromatic  kind,  similar  to  mint,  but  n\ore 
acrid  and  less  agreeable.  It  has  long  been  held  in  great 
esteem,  and  not  undeservedly,  as  an  aperient  and  deobstruent, 
particularly  in  hysteric  complaints,  and  suppressions  of  the 
uterine  purgations.  For  these  purposes,  the  distilled  water  is 
generally  made  use  of,  or,  what  is  of  equal  efficacy,  an  infusion 
of  the  leaves.  It  is  observable,  that  both  water  and  rectified 
spirit  extract  the  virtues  of  this  herb  by  infusion,  and  likewise 
elevate  greatest  part  of  them  in  distillation. 

MENYANTHES  TRIFOLI.VTA.  Buch-bean.— The  leaves 
of  this  plant  yield  an  efficacious  aperient  and  deobstruent ;  it 
-promotes  the  fluid  secretions,  and,  if  liberally  taken,  gently 
loosens  the  belly.  It  has  of  late  gained  great  reputation  in 
.•Jcorbutic  and  scrofulous  disorders  ;  and  its  good  effects  in 
these  cases  have  been  warranted  by  experience:  inveterate 
cutaneous  diseases  have  been  removed  by  an  infusion  of  the 
leaves,  drunk  to  the  quantity  of  a  pint  a  day,  at  proper  inter- 
vals, and  continued  some  weeks.  Boerhaave  relates,  that  he  was 
relieved  of  the  gout  by  drinking  the  juice  mixed  with  whey. 


Menvanthes  Nymphoides.  Bound-Icavrd  Bog  Bean- — This 
is  a  beautiful  aquatic,  and  claims  a  place  in  all  ornamental 
pieces  of  water. 

MERCATOR,  Gerard,  an  eminent  geographer  and  mathe- 
matician, was  born  in  the  Low  Countries  in  1512;  to  whom  we 
are  indebted  for  the  construction  of  those  sea-charts  called 
after  him  Mercator's  charts,  as  also  for  that  part  of  navigation 
which  is  after  him  called  Mcrcator  sailing.  He  died  at  Duis- 
bourg  in  15t)4. 

Mercator,  Nidioliis,  a  celebrated  mathematician  and  astro- 
nomer, was  born  at  Holstein  in  1640;  but  spent  all  the  latter 
part  of  his  life  in  England,  and  was  admitted  a  fellow  of  the 
Koyal  Society.  He  is  said  to  have  possessed  considerable 
talents,  but  was  not  of  a  very  libeial  turn  of  mind.  Having 
made  himself  master  of  the  analogy  between  a  scale  of  loga- 
rithmic tangents  and  Wright's  protraction  of  the  nautical  meri- 
dial  line,  which  consisted  of  the  sums  of  the  secants,  though  it 
did  not  appear  by  whom  this  analogy  was  first  discovered,  and 
being  desirous  of  making  the  most  advantage  of  this  and 
another  invention  in  navigation,  he,  by  a  paper  in  the  Phil. 
Trans,  for  June,  1666,  invited  the  public  to  enter  into  a  wager 
with  him  on  his  ability  to  prove  the  truth  or  falsehood  of  the 
supposed  analogy !  This  proposal,  not  very  reputable  to  a 
man  of  science  and  literature,  was  not  taken  up  by  any  one, 
and  Mercator  reserved  his  demonstration  ;  he  however  distin. 
guished  himself  by  many  valuable  pieces  on  philosophy  and 
mathematical  subjects.  He  died  at  the  age  of  55,  in  the  yeai 
1694. 

MERCHANT,  a  person  who  buys  and  sells  commodities  in 
gross,  or  deals  in  exchanges  ;  or  that  traffics  in  the  way  of  com- 
merce, either  by  importation  or  exportation. 

MERCURIALIS  ANNUA.  Ammal  Doi/s  Mercury.— Per- 
sons who  are  in  the  habit  of  gathering  wild  herbs  to  cook, 
should  be  careful  of  this.  It  grows  plentifully  in  all  rich 
grounds,  and  is  common  with  fat-hen  and  the  other  herbs 
usually  collected  for  such  purposes  in  the  spring,  and  from 
which  it  is  not  readily  distinguished:  at  least,  we  cannot  de- 
scribe a  difference  that  a  person,  ignorant  of  botany,  can  dis- 
tinguish it  by. 

MERCURY,  is  a  metal,  which  in  our  climate  is  always  fluid, 
but  in  intense  cold  it  becomes  solid,  and  then  resembles  silver 
in  appearance,  and  is  malleable. — It  is  sometimes  found  native, 
but  much  more  frequently  combined  with  sulphur,  when  it  is 
denominated  cinnabar.  It  is  separated  from  the  sulphur  by 
distillation  with  quick-lime  or  iron  filings.  Mercury  is  obtained 
abundantly  in  the  Austrian  territories,  and  in  South  America. 
Mercury  has  a  great  affinity  to  other  metals.  Dip  a  shilling  in 
mercury,  it  will  be  encrusted  over,  and  will  require  to  be  rub- 
bed very  much  before  the  mercury  is  got  off.  The  same  cir- 
cumstance will  occur  if  any  other  metal  be  put  in  mercury. 
Rub  some  quicksilver  and  tinfoil  together,  and  they  will  unite 
into  one  mass.  Such  a  composition  is  called  an  amalgam. 
Mercury  and  lead  will  also  combine.  If  lead,  bismuth,  and 
mercury,  are  united  together,  the  amalgam  will  be  equally  fluid 
with  the  simple  mercury  itself. — From  this  circumstance,  disho- 
nourable dealers  frequently  impose  on  the  public  this  impure 
composition,  and,  when  the  metal  is  to  be  used  medically,  dan- 
gerous consequences  are  the  result.  Mercury  is  used  in  baro- 
meters, thermometers,  in  silvering  looking-glasses,  and  form- 
ing amalgams  for  gilding  and  silvering  metals :  also  in  the 
making  of  vermilion.  In  countries  where  there  are  gold  and 
silver  mines,  it  is  employed  in  separating  the  precious  metals 
from  extraneous  matter.  Mercury  is  nearly  fourteen  times  the 
weight  of  water,  and  is  the  heaviest  of  all  metals  after  gold  and 
platinum.  In  consequence  of  its  great  weight,  if  a  piece  of 
stone,  iron,  lead,  or  silver,  be  put  in  a  cup  of  mercury,  it  will 
float  in  the  same  manner,  and  lor  exactly  the  same  reason,  as 
a  piece  of  wood  in  water.  Mercury  is  readily  soluble  in  acids, 
as  may  easily  be  ascertained,  and  from  its  very  extensive  nse 
in  medicine,  there  are  innumerable  preparations  of  it,  by  which 
it  may  be  exhibited  in  powders,  pills,  or  drops  to  the  patient. 
The  most  usual  is  caloinel,  which  is  a  preparation  of  mercury 
and  muriatic  acid.  One  preparation  of  mercury,  named  cor- 
rosive sublimate,  is  a  most  deadly  poison.  Mercury  will  rea- 
dily unite  with  sulphur.  Melt  some  sulphur  in  a  crucible  on 
the  fire,  and  then  add  a  little  mercury,  and  stir  the  whole  loge- 
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tlicr,  nml  a  siilpliurot  (if  nic-roiny,  or  cinnaliar,  «ill  lio  formed. 
ViTiiiilidii  is  a  licaiilifiil  scarlet  pifcnieiil,  prcpaieel  rriiiii  mcr- 
ciirj  ami  siilpluir,  ami  is  ealkd  l)>  eliiiiiisls  the  red  sulphuret- 
ted oxide  of  iiiereury.  The  properly  of  mereurv  dissolving  a 
certain  portion  or;;ol(l  and  silver,  enaMed  aleliv  mists  to  impose 
upon  mankind,  and  niaU<' it  appear  as  il'tliey  had  sueeeeded  in 
n  small  de);ree  in  diseoverin;;  the  seeret  of  lurnin;;  mclals  into 
Hold  and  silver.  In  their  operations  they  employed  niereury, 
in  which  small  portions  of  these  metals  had  been  dissolved; 
and  as  the  mercury  was  evaporated  liy  Kfeat  heat,  and  left  the 
(;old  and  silver  behind,  the  hjstanders  were  made  to  believe 
that  these  metals  had  actually  been  pro<luccd  in  operation  by 
the  skill  of  the  experimentalist.  Calomel  is  now  <alled,  in  the 
nomenclature  of  the  <lay,  tlie  proloehloride  of  mercury,  and  cor- 
rosive sublimate  is  called  the  dciitochloridc.  Mercury  freezes 
at  :iy°  below  Zero,  and  boils  at  G.'iG'^Fahrenlicil. — Mercury  beins 
habitually  lluid,  very  readily-  combines  with  most  of  the  metals, 
to  which  it  eomuinnieates  more  or  less  of  its  fusibility.  AVhen 
these  metallic  mixtures  contain  a  sullieicnt  (juantity  of  mercury 
to  render  them  soft  at  a  mean  temperature,  they  are  called 
amalsams.  It  very  readily  combines  with  gold,  silver,  lead, 
tin,  bismuth,  and  zinc  ;  more  difliiMdtly  with  copper,  arsenic, 
and  antimony  ;  and  scarcely  at  all  with  platina  or  iron.  Look- 
ing-glasses are  covered  on  the  back  suif.ice  with  an  amalgam 
oflin.  Some  of  the  uses  of  mercury  have  already  been  men- 
tioned in  the  present  article.  The  amalgamation  of  tlie  noble 
metals,  water-gildings,  the  making  of  vermilion,  the  silvering 
of  looking-glasses,  the  making  of  barometers  and  thcrniome- 
lers,  and  the  preparation  of  several  powerful  medicines,  are 
the  principal  uses  to  which  the  metal  is  applied. — Scarcely  any 
substance  is  so  liable  to  adulteration  as  mercury,  ov^ing  to  the 
property  whicii  it  possesses  of  dissolving  completely  some  of 
the  baser  metals.  This  union  is  so  strong,  that  they  even  rise 
along  with  the  quicksilver  when  distilled.  The  impurity  of 
mercury  is  generally  indicated  by  its  dull  aspect;  by  its  tar- 
nishing, and  becoming  covered  v\ith  a  coat  f»f  oxide,  on  long 
exposure  to  the  air;  by  its  adhesion  to  the  surface  of  glass; 
and  when  shaken  with  water  in  a  bottle,  by  the  speedy  forma- 
tion of  a  black  ponder.  Lead  and  tin  are  frequently  impurities, 
and  the  mercury  becomes  capable  of  taking  up  more  of  these  if 
zinc  or  bismuth  be  previously  added. 

MEiictRY,  in  Astronomy,  is  the  nearest  planet  to  the  sun, 
denoted  by  the  character  5-  i's  niean  distance  being  -.'iST,  that 
of  the  earth  being  considered  as  unity  ;  which  makes  that  dis- 
tance above  36  millions  of  miles.  He  performs  his  sidereal 
revolution  in  87''  23''  1,V  43"'9,  and  his  mean  synodical  revolu- 
tion in  about  IIC  days.  The  eccentricity  of  his  orbit  is  "2055; 
half  the  major  axis  being  taken  equal  to  unity.  His  mean 
longitude,  at  the  commencement  of  the  present  century,  was  in 
S'*  3°  5(j' 27 "■0.  The  longitude  of  his  perihelion  was,  at  the 
same  time,  in  2^  14°  21'  46"'9 ;  but  the  line  of  the  apsides  has  a 
«idereal  motion,  according  to  the  order  of  the  signs,  equal  to 
fl'43"6  in  a  century.  Which  motion,  if  referred  to  the  ecliptic, 
*ill  (owing  to  the  precession  of  the  equinoctial  points)  be  equal 
ta  55"-8  in  a  year  ;  or  to  1"  33'  13"-G  in  a  century.  The  orbit  of 
Mercury  is  inclined  to  the  plane  of  the  ecliptic  in  an  angle  of 
7°  0'  9"1  ;  but  this  angle  is  subject  to  a  small  increase  of  about 
18'''2  in  a  century.  His  orbit,  at  the  comiDencenient  of  the  pre- 
sent century,  crossed  the  ecliptic  in  1»  15°  .57',  30"!):  having  a 
sidereal  motion  to  the  westward  every  century,  of  13' 2""2 ;  but 
if  referred  to  the  ecliptic,  the  place  of  the  nodes  will  (on  account 
of  the  precession  of  the  equinoxes)  fall  more  to  the  eastward  by 
42"  3  in  a  year,  or  1°  10' 27"-8  in  a  century.  The  rotation  on 
his  axis  is  accomplished  in  f  Oi"  5'28"-3,  but  the  inclination  of 
its  ixis  is  not  known.  The  diameter  of  Mercury  is  about  312.3 
mill  s  :  which,  compared  with  the  earth's  diameter  considered 
as  unity,  is  about  -3944  ;  his  apparent  diameter  being  C"<). 
His  mass,  compared  with  that  of  the  sun  considered  as  unity, 
■3  2S  kra-  •"""'  ""■  proportion  of  light  and  heat  received  from  the 
sun  in  about  C()8  times  greater  than  on  our  planet.  As  seen 
from  the  earth,  Mercury  never  appears  at  any  great  distance 
from  the  sun  ;  either  in  the  morning  or  the  evening;  his  elon- 
gation, or  angular  distance,  varying  only  from  IG"  12'  to  28° 48'. 
See  AsTitoNOMY.  His  course  sometimes  appears  retrograde, 
the  mean  are,  which  it  describes  in  this  case,  being  about 
13° 30';  and  its  mean  duration  is  about  23  days;  but  there  is 
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great  dilTerenee  in  this  respect.  This  relrocradation  com- 
mences or  liiiishcs  when  he  is  about  lh°  distant  from  the  sun. 
Mercury  changes  iiis  phases,  like  the  moon,  according  to  bis 
vari(jus  positions  with  regard  to  the  earth  and  sun:  but  this 
cannot  be  discovered  without  the  aid  of  a  telescope-  This 
planet  is  sometimes  seen  to  pass  over  the  sun's  disc  :  whicli  can 
only  happen  ulien  he  is  in  his  nodes,  and  «hen  the  earth  is  in 
the  same  longitude  ;  consC(|uently  this  phenomenon  can  take 
place  ot)ly  in  the  month  of  Alay  or  Novcndier.  'I'he  (irst  obser- 
vation of  this  kind  was  made  by  (Jassendi,  in  November  I0:)1  : 
since  which  period  they  liave  been  frequent;  the  last  occurred 
in  1822. 

MKitci'itY,  in  the  science  of  Heraldry,  a  term  used  in  blazon- 
ing by  planets,  for  the  purple  colour  used  in  the  arms  of  sove- 
reign princes. 

MEIUiEH,  in  Law,  is  where  a  loss  estate  in  lands,  Jcc.  is 
drowned  in  the  greater. 

MERtJUS,  in  Ornithology,  a  genus  of  birds  of  the  order  an- 
sercs.  There  arc  ten  species  :  M.  merganser,  the  goosander, 
weighs  about  four  pounds,  and  is  twenty. eight  inches  long.  It 
is  conmion  in  the  northern  regions  of  Europe  and  Asia,  and  is 
found  in  the  Orkneys  during  the  whole  year.  It  builds  gene- 
rally in  the  holes  and  fissures  of  rocks,  and  feeds  on  fish.  Its 
(lesir  is  strong,  and  seldom  used  for  fooil.  The  smew  is  about 
IS  inches  lorrg,  the  head  is  adorired  with  a  lorrg  crest,  while 
above  and  black  beneath,  the  tail  of  a  deep  ash-colour.  The 
legs  bluish  gray  ;  the  rest  of  the  body  white.  The  red-breasted 
goosander,  corrsiderably  less  than  the  former,  is  found  also 
in  the  same  latitudes,  and  breeds  in  the  north  of  .Scotland.  It 
dives  excellently,  and  is  extremely  alert  on  the  water.  These 
birds,  like  the  other  species  of  the  genirs,  subsist  in  a  great 
degree  on  fish.  They  fly  near  the  strrface  of  the  water  with 
great  vigour,  and  their  bills  are  admirably  adapted  to  secure 
their  prey. 

MERIDIAN,  in  Astronomy,  (from  the  Latin  mcrulies,  mid- 
day,) is  a  great  circle  of  the  celestial  sphere,  passing  through 
the  poles  of  the  world  and  zenith  and  nadir,  crossing  the  equa- 
tor at  right  angles,  and  dividing  the  sphere  into  an  eastern 
and  western  hemisphere.  When  the  sun  is  south  of  this  circle 
it  is  noon,  or  mid-day,  to  all  places  situated  under  that  meri- 
dian, whence  the  derivation  of  the  word  as  above  stated. 

Meridian,  in  Geography,  a  corresponding  teirestrinl  circle 
in  the  plane  of  the  Ibrnter,  and  which  therefore  passes  through 
the  poles  of  the  earth.  All  places  situated  irnder  the  same 
meridian  have  their  noon  or  midnight  at  the  same  time  ;  but 
under  difierent  meridians,  it  will  arrive  sooner  or  later,  accord- 
ing as  they  are  situated  to  the  easlvvatd  or  westuard  of  each 
other,  viz.  the  sun  will  be  upon  that  iricridian  soonest  which  is 
most  10  the  eastward,  and  that  at  the  rate  of  an  hour  for  every 
15  degrees. 

First  Mi-RIDIAN,  is  that  from  which  all  the  others  are  reck- 
oned, which  beiirg  totally  arbitrary,  has  been  variously  chosen 
by  different  geographers.  I'lolemy  nrakes  his  first  meridian 
pass  throuirh  the  most  western  of  the  Canary  Islands,  others 
Irave  chosen  Cape  Verd,  some  the  Peak  of  Tcnetifle,  others 
the  island  of  Fero,  &e.  ;  but  most  nations  now  consider  that 
the  first  meridian  which  passes  over  their  metropolis,  or  their 
principal  observatory.  Thus  the  English  rcikon  from  the 
meridian  of  London,  or  rather  of  Greenwich;  the  French  from 
that  of  Paris  ;  the  Spanish  from  Madrid,  &c. 

Mkuidian  of  a  Globe,  is  the  brazen  circle  in  which  it  turns, 
and  by  which  it  is  supported. 

The  Bitnen  Meuidian,  is  divided  iirlo  360  equal  parts, 
called  degrees.  In  the  upper  semicircle  of  the  brass  meridian 
these  degrees  are  numbered  from  0  to  90,  or  from  the  C(pralor 
towards  the  poles,  and  are  itsed  for  finding  the  latitudes  of 
places.  On  the  lower  semicircle  of  the  brass  meridian  they 
are  numbered  from  0  to  90;  from  the  pules  towards  the  equa- 
tor, and  arc  used  in  the  elevation  of  the  poles. 

Meridian  Line,  is  a  north  and  south  line,  the  exact  deter- 
mination of  which  is  of  the  greatest  importance  in  all  eases 
relating  to  astronomy,  geography,  dialling,  &c.  because  on  this 
all  the  other  parts  have  their  dependence.  The  most  cele- 
brated meridian  line  is  that  on  the  pavement  of  the  church  of 
.St.  Petronio  in  Bologna,  which  was  drawn  to  the  length  of  one 
hundred  and  twenty  feet  by  the  celebrated  Cassini, 
8D 
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To  Draw  a  Meridian  Line. — Know- 
ins   the   south  quarter  pretty  nearly, 
observe  the  altitude  F  E  of  some  star 
on   the   eastern  side  thereof,  not  far 
from    the     meridian     H  Z  R  N  ;    then 
keepiujr  the  quadrant  firm  on  its  axis, 
so  as   the  plummet  may  still  cut  the 
same  degree,  only  directing  it  to  the 
western  side  of  the  meridian,  wait  till 
you  find  the  star  has  the  same  altitude 
as  before/",  e.     Lastly,  bisect  the  angle 
E  c,  formed  by  the  intersection  of  the  two  planes  wherein  tho 
quadrant  is  placed  at  the  time  of  the  two  observations,  by  the 
right  line  H  R.    This  H  R  is  a  meridian  line.     Or  thus:  On  the 
horizontal    plane,    from    the    same 
centre  C,  describe   several    arcs  of  ^ 

circ!v.s  B  A,  6  «  and  e,  and  on  ihe 
same  centre  C  erect  a  stile,  or 
gnomon,  perpendicular  to  the  plane 
ACB,   a   foot  or  half  a   foot  long. 

About  the  21st  of  June,  between  the  e- — 

hours  of  nine  and  eleven  in  the 
morning,  and  between  one  and  three 
in  the  afternoon,  observe  the  points 
B,  6,  Sec.  A,  ff,  wherein  the  shadow 
of  the  stile  terminates.  Bisect  the 
arcs  AB,  ab,  &c.  in  T>,d,  &c.  If 
then  the  same  right  line  DE  bisect  all  the  arcs  A  B,  ab,  &c.  it 
will  be  the  meridian  line  sought.  As  it  is  dilficult  to  determine 
the  extremity  of  tlie  sliadow  exactly,  it  is  best  to  have  the 
stile  flat  at  top,  and  to  drill  a  little  hole,  noting  the  lucid  spot 
projected  by  it  on  the  arcs  A  B,  and  ab,  instead  of  the  extre- 
mity of  the  shadow.  Otherwise,  the  circles  may  be  made  with 
yellow,  instead  of  black,  &c.  Several  authors  have  invented 
particular  instruments  and  methods  for  the  describing  of 
meridian  lines,  or  rather  for  determining  equal  allitudes  of  the 
sun  in  the  eastern  and  western  parts  of  the  heavens  ;  but  as 
the  former  of  the  methods  above  delivered  suffices  for  astrono- 
mical observations,  and  the  latter  for  more  ordinary  occasions, 
we  shall  omit  giving  any  descriptions  of  them. 

Meridian  Line,  on  a  dial,  is  the  same  as  the  12  o'clock 
hour  line.  Meridian  Line,  on  the  Gunter's  scale,  is  a  line 
divided  unequally  towards  87°,  corresponding  to  the  meridian 
in  IMercator's  chart. 

iluffnetic  Meridian,  a  great  circle  passing  through  the 
magnetic  poles. 

Meridian  Altitude,  the  altitude  of  any  of  the  heavenly  bodies 
when  they  arc  upon  the  meridian. 

MERIDIONAL  Distanci:,  in  Navigation,  is  of  the  same 
import  as  Departure,  or  distance  between  the  meridians  of 
two  places. 

Meridional  PfliVj,  Miles,  or  3Iinutes,  in  Navigation,  are  the 
parts  of  the  increased  meridians  according  to  the  M creator 
chart.  The  parts  of  the  enlarged  meridians  in  the  Mercalor 
chart  increase  in  proportion  to  the  cosines  of  the  latitudes  to 
radius,  or  as  the  radius  to  the  secants,  or  since  the  radins  is 
constant,  they  increase  simply  as  the  secants  ;  and  therefore 
the  whole  enlarged  meridian  for  any  parallel  of  latitude  will  be 
proportional  to  the  sum  of  all  the  secants  to  that  place,  which, 
for  common  purposes,  are  found  near  enough  by  adding  toge- 
ther the  secants  of  every  angle  in  minutes  ;  that  is, 
tho  meridional  parts 

for  1'    ^  see.  1' 
for  2"    =  sec.  1'  +  sec.  2'. 
for  3'"   =  sec.   I'  +   sec.  2'  +  sec.  3'. 
Sec.  &c. 

and  this  way  they  were  first  computed  by  Wright.  But  it  is  obvi- 
ous, that  tliis  is  merely  an  approximation,  and  at  the  same  time 
attended  with  considerable  labour  ;  other  methods  have  there- 
fore been  invented  for  this  purpose  by  Bond.  Gregory,  Hallcy, 
Robertson.  &  c.  See  the  latter  author's  Treatise  on  Navigation, 
vol.  ii.  book  8.  But  if  the  cartli  be  considered  as  a  spheroid, 
the  method  of  computation  is  a  little  more  varied,  though  it  is 
attended  with  the  same  accuracy  as  in  the  former  case.  Sec 
Dr.  .laniiesori's  Treatise  on  the  Construction  of  Maps. 

MERLIN.    AVcFalco. 


MEROPS,  a  genus  of  birds  of  the  order  picae.  Gmelin  no- 
tices twenty-six  species,  and  Latham  twenty.  The  common 
bee-eater,  is  about  ten  inches  long,  and  found  in  many  countries 
of  Europe,  though  never  observed  in  Great  Britain.  It  is  par- 
ticularly fond  of  bees,  but  will  eat  various  other  insects  ;  many 
of  which  it  seizes,  like  the  swallow,  on  the  wing.  When  insects 
are  with  dilliculty  to  be  found,  it  feeds  on  many  species  of 
seeds. 

MESNE,  he  who  is  lord  of  a  manor,  and  has  tenants  holding 
of  him,  yet  himself  holds  of  a  superior  lord. 

Mesne  Process,  an  intermediate  process  which  issues  pend- 
ing the  suit,  upon  some  collateral  interlocutory  matter.  Some- 
times it  is  put  in  contradistinction  to  final  process,  or  process 
of  execution;  and  then  it  signifies  all  such  process  as  inter- 
venes between  the  beginning  and  end  of  a  suit. 

MESPILUS,  in  Botany,  a  genus  of  the  icosandria  pentagynia 
class  and  order. — Natural  order  of  pomacea;.  There  are  nine 
species.  The  Dutch  or  common  medlar  never  rises  with  an 
upright  trunk,  but  sends  out  crooked  deformed  branches,  not 
far  from  the  ground;  leaves  large,  entire,  downy,  on  their 
under  side  :  flowers  very  large,  as  also  the  fruit,  which  ap- 
proaches to  the  shape  of  an  apple.  This  tree,  bearing  the  larg- 
est fruit,  is  now  generally  cultivated  :  the  Nottingham  medlar 
has  a  more  poignant  taste,  but  the  fruit  is  considerably  less. 

MES.SENGERS,  are  certain  officers  chiefly  employed  under 
the  direction  of  the  secretaries  of  state,  and  always  in  readiness 
to  be  sent  with  all  kinds  of  despatches,  foreign  and  domestic. 
They  also,  by  virtue  of  the  serrelaries'  warrants,  take  up  per- 
sons for  high  treason,  or  other  ofi'euces  against  the  state. 

METALLURGY,  comprehends  the  whole  art  of  working 
metals,  from  the  state  of  ore  to  the  utensil  ;  hence,  assaying, 
gilding,  refining,  smelting,  &c.  are  only  branches  of  metallurgy. 
In  a  more  limited  sense,  it  includes  only  the  operations  which 
are  followed  in  separating  metals  from  their  ores. 

METALS.  Gold  occurs  in  a  metallic  state,  alloyed  with  a 
little  silver  or  copper,  in  the  mines  of  Germany,  Hungary,  and 
America,  in  veins,  and  disseminated  in  granite,  gneiss,  por- 
phyry, and  schist;  in  flakes,  massive,  and  in  grains,  of  a  yel- 
low colour,  shining,  opake,  and  of  a  metallic  lustre.  Pure  gold, 
chemically  obtained,  is  of  a  deep  yellow  colour;  it  melts  at  a 
bright  red  heat,  and,  in  fusion,  appears  of  a  brilliant  green; 
and  it  forms  compounds  with  most  of  the  gaseous  and  simple 
combinations. 

Silver  occurs  in  nature  pure,  and  alloyed  with  gold,  anti- 
mony, arsenic,  and  bismuth.  Common  native  silver  occurs  in 
veins,  in  the  middle  or  upper  parts  when  traversing  granite, 
gneiss,  mica  slate,  and  porphyry,  in  primitive  mountains;  and 
wacke,  in  transition  ores  in  Cornwall,  Saxony,  Hungary,  and 
Mexico;  in  crystals,  massive,  and  in  leaves;  of  a  whitish 
splendent  metallic  lustre,  and  opake.  Auriferous  native  silver, 
containing  a  portion  of  gold,  was  foinierly  found  in  the  mines 
of  Konigsberg,  in  Norway,  and  at  present  in  those  of  Schlan- 
genlierg  in  Siberia.  It  melts  at  a  cherry-red  heat,  in  fusion  is 
very  brilliant,  and  is  not  oxidized  by  exposure  to  air. 

Platinum  is  found  in  small  grains  and  rolled  pieces,  in  allu- 
vial soil,  along  with  gold,  silver,  osuiiiim,  iridium,  zirconium, 
and  quartz,  in  New  Grenada  and  Brazil,  of  a  steel  gray 
colour  and  shining  lustre.  This  substance  is  dissolved  in 
nilro-murialic  acid,  then  precipitated  by  a  solution  of  muriate 
of  ammonia  ;  this  is  repealed,  and  the  second  precipitate  heated 
while  hot,  leaves  pure  platinum, — a  white  metal  very  difficult 
of  I'lision,  and  unaltered  by  the  joint  action  of  heat  and  air. 

Palladium,  Rhodium,  Iridium,  and  Osmium,  have  much  re- 
semblance in  lustre,  and  all  are  obtained  from  crude  platinum  ; 
but  only  the  first  is  malleable. 

Mercury  occurs  rarely  in  primitive  and  transition  rocks; 
more  frequently  in  those  of  the  coal  formation  ;  in  Deux  Ponts, 
Idria,  and  other  European  mining  districts.  The  principal  ore 
is  native  cinnnbar,  whence  the  mercury  is  chemically  sepa- 
rated. It  is  a  brilliant  tin-wliilc  metal,  with  a  blue  tint,  opake, 
splendent,  and  metallic;  liipiici  at  all  common  temperatures. 

Copper  is  found  native,  and  in  various  states  of  combination. 
It  occurs  in  crystals,  and  massive,  in  granilc,  gneiss,  mica 
slate,  clay  slate,  primitive  limestone,  and  serpentine  ;  often  in 
small  veins,  also  in  grains,  and  sometimes  in  blocks  many 
pounds  weight,  in  alluvial  districts;  in  serpentine  in  Shetland, 
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and  ill  llif  Cornish  ri)|ipcr  mines.  Largo  masses  ocrur  in  tlin 
iiDrllii-in  part  ol'  Ni)rlli  Amerira.  It  lias  a  line  rtil  colour, 
iiuicli  lirilliaiicy,  is  very  niallcablc  and  durtilo,  lias  a  peculiar 
suicll  hIkii  warmed  or  niblicd,  and  mtlls  at  a  clitrrj-rcd  or 
dull  »liitc  lieat. 

'i'elluriiiin  occurs  in  wackc  in  Transylvania,  and  also  in 
Telkniark  in  Norway,  granular,  massive,  and  disseminated,  of 
a  tin-wliilo  colour,  sliiiiing  metallic  lustre,  rather  brittle,  and 
easily  frangible,  fusible,  and  very  volatile. 

Iron  is  of  a  blue-white  colour,  very  malleable  and  ductile, 
and  fusible  at  a  white  heat.  The  most  important  native  com- 
binations, whence  arc  drawn  the  immense  supplies  for  the  arts 
of  life,  are  the  oxides.  It  is  combined  with  sulphur,  and  seve- 
ral acids;  also  some  vegetable  and  animal  bodies,  and  is  so 
abundant  that  few  fossils  arc  devoid  of  it.  The  dillercut  ores 
are  found  ollcii  in  thick  beds  in  the  primitive  rnck.s,  gneiss, 
liornblcndc  slate,  granite,  fee.  less  iu  transition  rocks,  iu  veins, 
beds,  and  masses  in  porphyry. 

Tin  has  a  silvery-white  colour,  is  malleable,  but  sparingly 
ductile;  it  is  obtained  by  heating  red  with  charcoal  the  native 
ore,  which  in  all  its  varieties  oeimrs  in  granite,  gneiss,  por- 
phyry, and  alluvial  deposits,  in  the  Cornish  mines,  in  crystals, 
and  concretions,  of  various  colours,  splendent,  adamantine  lus- 
tre ;  semitransparent  to  opake. 

Ziue  is  a  blucish-white  metal,  malleable,  but  very  brittle 
about  the  point  of  fusion,  (680°  ;)  the  ore  occurs  in  New  Jersey 
and  Sussex,  North  America,  of  a  red  colour,  massive,  trans- 
lucent, and  opake.  The  oxide  occurs  in  veins  of  galena,  and 
clay  slate,  and  in  beds  in  masses,  in  the  mines  of  Flint  and 
Leicestersliircs ;  in  crystals,  and  concretions,  dull  lustre, 
opake;  when  the  metal  is  red,  it  inllames.  burns  bright,  and  is 
converted  into  a  white  tasteless  flocculcnt  substance,  soluble  in 
alcalics,  and  called  jiliilusop/icr's  uool. 

Manganese  is  of  a  blueish  white  colour,  very  brittle,  and 
diHieult  of  fusion;  and  becomes  an  oxide  when  exposed  to  the 
air.  The  ore  is  found  native  in  great  abundance,  in  veins  in 
primitive  rocks;  in  crystals  and  concretions  of  a  grayishhlack 
colour,  massive,  glimmering,  opake.  Maganescof  a  brown  and 
red  colour  occurs  at  Kapuic,  in  Transylvania,  and  at  Calhe- 
rincberg,  in  Siberia  ;  and  in  Sweden,  in  beds  of  magnetic  iron 
ore,  in  gneiss,  manganese  spar  occurs  massive,  of  a  bright  rose- 
red  coloui'. 

Potassium  is  a  white  metal  of  great  lustre  ;  (obtained  by 
decomposing,  by  the  action  of  iron  at  a  white  heat,  the  sub- 
stance called  caustic  potash,)  on  exposure  to  air  it  instantly 
tarnishes  ;  it  is  ductile,  and  of  the  consistency  of  soft  wax  ; 
when  cold  it  is  hard  and  brittle  ;  it  easily  fuses  ;  healed  in  air, 
it  burns  with  a  brilliant  white  Qame,  and  at  bright  red  heat 
rises  in  vapour. 

Sodium  (obtained  from  soda  by  a  method  analogous  to  that 
for  obtaining  potassium)  in  colour  resembles  lead,  easily  fuses, 
is  volaiile  at  a  white  heat,  burns  when  heated  in  contact  nitli 
air,  and  thrown  on  water  produces  violent  action,  but  the 
metal  does  not  often  inllame. 

Bariiimis  obtained  from  an  amalgam  of  the  earth  barj  ta  and 
mercury  negatively  electrized;  and  the  mercury  then  expelled 
by  heat,  leaves  the  metal,  of  a  dark  gray  colour,  more  than 
twice  the  weight  of  water;  it  greedily  absorbs  oxygen,  and 
gently  healed  burns  with  a  deep  red  light. 

Lead  occurs  in  galena  veins  at  Leadhills,  Wanloekhead,  and 
the  Paris  min<;  in  Ariglesea,  in  crystals,  granular  and  mas- 
sive, of  a  blueish. white  colour  mostly,  adamantine  lirstre,  from 
splendent  to  shining,  and  translucent;  and  convertible  into  an 
oxide  by  the  united  ac'tion  of  heat  and  air. 

Nickel  occurs  native  in  Senilarid.  at  Leadhills,  and  VVanloek- 
liead,  and  in  the  Coal-field  of  West  Lothian  ;  it  occurs  in  silver 
and  cobalt  vi  ins  in  gneiss,  mica  slate,  clay  slate,  and  sienite  ; 
also  in  bituminous  marl  slale,  granular,  massive  ;  brittle,  cop- 
pery-red, shining,  and  metallic  lustre. 

Aisenie  exists  in  nature  nearly  pure,  in  the  mines  of  Ger- 
many, Norway,  Kussia,  and  France,  and  frequently  occurs, 
combinid  viillr  oilier  metallic  substances,  in  melalliferoirs  veins, 
where  tliey  cross  each  other,  in  gneiss,  mica  slate,  clay  slate, 
and  p(Hph)ry.  massive,  in  plates,  of  a  tin-white  colour,  soon 
tarnishing;  glistening  metallic  lustre;  it  is  very  inllammable, 
fusible,  and  \olatilc;  and  highly  poisonous. 


Molybdenum  is  of  a  whilish-gray  colour,  and  with  extreme 
difficulty  fusetl. 

Chrome  ore  occurs  in  veins  anil  beds  in  scrpcnlinc  and  trap, 
in  Scotland  and  Shetland,  in  crystals  and  granular,  grayish, 
shining,  and  opake  ;  the  metal  is  white,  brittle,  and  of  very 
didicuit  fusion. 

Tungsten  is  a  native  lung  state  of  lime,  and  Wolfram  is  the 
same  of  tungstic  acid,  iron,  and  manganese.  They  occur  in 
Cornwall,  sometimes  in  crystals,  granular,  massive  ;  of  a  white, 
brown,  and  yellow  colour,  shining  and  splendent,  resinous, 
translucent;  the  metals  in  colour  resemble  iron,  are  hard  and 
brittle. 

Columbium  was  first  discovered  by  Mr.  Hatchett  in  a  mineral 
from  North  America.     Little  is  yet  known  of  its  properties. 

Strontian  is  procured  from  the  earth  slrontia,  by  the  same 
process  as  liariuui ;  which  metal  it  much  resembles  ;  but  it  is 
not  poisonous. 

Uranium.  The  oxide  of  sulphuret  occurs  native  in  the 
mines  of  Cornwall,  in  crystals,  green,  splendent,  and  trans- 
lucent; hence  the  metal  is  obtained  of  a  gray  colour,  arrd  with 
difliculty  fused. 

Cerium  is  obtained  from  a  mineral  named  Cesite,  which 
occurs  in  a  bed  of  copper  at  Kiddcrliyttan,  in  Sweden. 

Cobalt  is  of  a  gray  colour,  brittle,  and  diDiciilt  of  fusion,  ob- 
tained by  a  very  complex  process  from  the  ores,  which  occur  at 
various  places  in  Norway,  Sweden,  and  Britain. 

Bismuth  is  a  brittle,  brilliant  white  metal,  with  a  slight  tint  of 
red;  not  easily  fused,  and  on  cooling  always  crystallizes;  is 
allected  by  heat  and  air.  With  gold,  platinum,  and  tin,  it 
forms  brittle  compounds. 

Calcium  is  a  w  bile  metal,  obtained  (like  Barium,)  from  lirrre  ; 
which,  exposed  to  air,  and  gently  heated,  burns  in  a  whitish 
flame. 

Of  numerous  new  minerals  we  select  the  following  from 
Dr.  Brewster's  Edinburgh  Journal  of  Science  for  1823: 

Roselite.  a  new  mineral,  of  a  deep  red  rose  colour,  contains 
water,  oxide  of  cobalt,  lime,  arsenic  acid,  and  magnesia. 

Columbite,  l^om  America,  contains  30  per  cent,  of  man- 
ganese. 

Broehantile,  of  an  emerald  green  colour,  is  met  wilh  in  mas- 
sive red  copper,  from  the  Bank  mine,  Ekatheririeburg.  Siberia. 

Flu^Uite,  compounded  of  alumina  and  fluoric  acid,  is  whitish 
and  prismatic. 

Torrelile,  from  America,  is  composed  of  silica,  lime,  and  iron. 

Hyalosiderite,  a  new  mineral,  occurs  in  small  crystals,  some- 
times imperfectly  formed,  iir  a  basaltic  amy^'daloid  of  a  reddish- 
brown  colour,  at  Breisgaw,  in  Germany.  This  is  a  species  of 
vulcanic  iron  yhiss  ;  magnetic  if  gently  heated,  and  fusible  iu  a 
high  temperature.     Specific  gravity  =z  'i'ST'j. 

Hopeite,  a  new  mineral,  prismatic  in  form,  grayish-white  in 
colour,  and  translucent.  Specific  gravity  =z  '276.  It  is  soluble 
in  acids,  without  ellerveseence.  It  is  found  near  Aix-la- 
Cliapelle. 

Chiklrenite,  a  new  mineral,  whose  hardness  is  so  great  that 
it  scratches  glass,  and  is  found  near  Tavistock  in  Devonshire, 
on  the  surface  of  <piartz.  Its  constituent  parts  arc  iron  and 
alumina,  and  it  resembles  in  appearance  sparry  iron  ore  and 
heavy  spar. 

Soniervillite,  a  new  n  incral,  of  a  pale  yellow,  hard  and  fusi- 
ble into  greenish  globules.      It  is  fourril  about  Vcsu\ins. 

Nuttalite.a  new  niineral,  fourrd  imliedded  in  calcareous  spar, 
soft,  and  glassy  in  ils  fracture-     Of  American  origin. 

Babingtonitc,  a  new  miniral,  brilliant,  black,  scratches  glass, 
and  is  composed  of  iron,  silica,  and  manganese. 

Sillimanite,  a  new  mirieral,  occurs  crjstalized,  dark-f,ray 
colour,  brilliant  upon  the  single  face  of  elearage,  harder  than 
topaz,  brittle  and  easily  reduced  to  powder;  specific  griiviiy 
:=  3410.     It  is  met  wilh  in  Connecticut. 

Baryto-Calcite,  a  new  mineral,  of  a  grayish  tinge;  specific 
gravity  z=  3(i() ;  it  consists  of  carbonate  of  barytcs  and  car- 
bonate of  lirne,  wilh  traces  of  iron  and  manganese. 

METAMORPHOSIS,  Ihe  change  of  a  person  or  thing  into 
airolhcr  form.  Most  of  the  ancient  mclaiiiorpliosi  s  include 
some  allegorical  meaning,  relating  either  to  physics  or  morality. 
Some  authors  are  of  opinion,  lliat  a  great  part  of  the  ancient 
philosophy  is  cuuclicd  under  Ihcm. 
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METAPHOR,  llie  application  of  a  word  to  a  use  to  which 
in  its  original  import  it  cannot  be  put,  as  "he  bridles  bis 
anger."  "  tbe  golden  harvest." 

METAPHYSICS,  the  science  which  considers  beings  as 
abstracted  from  all  matter,  parlicularly  beings  purely  spiritual, 
lis  God,  angels,  the  human  soul  ;  or  it  may  be  defined,  the 
science  of  the  principles  and  causes  of  all  things  existing. 
Hence  it  is,  that  mind  or  intelligence,  and  especially  the 
supreme  intelligence,  which  is  the  cause  of  the  universe,  and 
of  every  thing  which  it  contains,  is  the  principal  subject  of  this 
science.  The  word  originated  with  Aristotle,  who  has  termed 
M  treatise  which  cliiedy  relates  to  the  intellectual  world,  and 
which  is  placed  after  his  physics,  (see  Physics,)  Meta  ta 
PHUSis.  So  that  it  may  mean  either  something  "  be\ond  phy- 
.sics,"  or  merely  "  an  appendix  to  physirs,"  or  natural  history. 

METEMPSYCHOSIS,  from  meta,  again,  pin,  in,  and  psuche, 
the  soul.  Transmigration,  or  the  supposed  passage  of  the 
soul  from  one  body  to  another.  Pythagoras  and  his  followers 
believed  that  after  death  men's  souls  passed  into  other  bodies, 
of  this  or  that  kind,  according  to  the  manner  of  life  they  had 
led.  If  they  had  been  vicious,  they  were  imprisoned  in  the 
bodies  of  miserable  beasts,  there  to  do  penance  for  several 
ages,  at  the  expiration  whereof  they  returned  afresh  to  ani- 
mate men.  But  if  they  lived  virtuously,  some  happier  brute, 
or  even  a  human  creature,  was  to  be  their  lot.  Pythagoras  is 
supposed  to  have  borrowed  this  from  the  ancient  Brachmans, 
(certain  inhabitants  of  India.)  The  notion  still  makes  the  prin- 
cipal foundation  of  their  religion.  Many  not  only  forbear  eat- 
ing any  thing  which  has  life,  but  even  refuse  to  defend  them- 
selves from  wild  beasts. 

METEOR.  This  term  is  by  some  writers  made  to  compre- 
hend all  the  visible  phenomena  of  meteorology,  but  it  is  more 
generally  confined  to  luminous  bodies,  appearing  suddenly  at 
uncertain  times,  and  with  more  or  less  of  motion  in  the  atmo- 
sphere. These  may  be  reduced  under  three  classes,  viz.  fire 
balls,  falling  or  shooting  stars,  and  ignes  fatui.  In  tropical 
climates  these  meteors  are  more  common  and  more  stupendous 
than  in  these  more  temperate  regions.  But  they  sometimes 
also  visit  the  more  genial  regions  of  Europe.  Two  of  thera 
appeared  in  England  in  the  year  1783,  the  first  of  them  was 
seen  on  the  18th  of  August,  and  was,  in  appearance,  aluminous 
ball,  which  rose  in  the  N.  N.  W.  nearly  round;  it  however 
soon  became  elliptical,  and  gradually  assumed  a  tail  as  it  as- 
cended, and  in  a  certain  part  of  its  course,  seemed  to  burst, 
after  which  it  proceeded  no  longer  as  an  entire  mass,  bat  was 
apparently  divided  into  a  cluster  of  balls  of  dilferent  magni- 
tudes, and  all  carrying  or  leaving  a  train  behind,  till  having 
passed  the  east,  and  verging  considerably  to  the  south,  it  gra- 
dually descended,  and  was  lost  out  of  sight.  The  time  of  its 
appearance  was  about  sixteen  minutes  past  nine  in  the  evening, 
and  it  was  visible  about  half  a  minute.  It  was  seen  in  all 
parts  of  Great  Britain,  at  Paris,  at  Nuits,  in  Burgundy,  and 
even  at  Rome  ;  and  is  supposed  to  have  described  a  tract  of 
1000  miles  at  least  over  the  surface  of  the  earth.  The  illumi- 
nation of  these  meteors  is  often  so  great  as  to  totally  obliterate 
the  stars,  to  make  the  moon  look  dull,  and  even  to  all'ect  the 
spectators  like  the  sun  itself.  The  body  of  the  fire  ball,  even 
before  it  bursts,  did  not  appear  of  a  uniform  brightness,  but 
consisted  of  lucid  and  dull  parts,  which  were  constantly  chang- 
ing their  respective  positions,  so  that  the  whole  effect  was  like 
an  internal  agitation  or  boiling  of  the  matter.  Its  height  seems 
to  have  varied  from  .55  to  60  miles.  A  report  was  heard  some 
time  after  the  meteor  disappeared,  and  this  report  was  loudest 
in  Lincolnshire  and  the  adjacent  parts,  and  again  in  the  eastern 
parts  of  Kent.  Judging  from  the  height  of  the  meteor,  its  bulk 
is  conjectured  to  have  been  not  less  than  half  a  mile  in  diame- 
ter ;  and  when  we  consider  this  bulk,  its  velocity  cannot  fail  to 
astonish  us,  which  is  supposed  to  be  at  the  rate  of  more  than 
40  miles  in  a  second. 

Dr.  Blagden  is  of  opinion,  that  the  general  cause  of  these 
phenomena  is  electricity  ;  but  we  cannot  subscribe  to  this  opi- 
nion. The  duration  of  the  fire-ball,  the  unequal  consistency  of 
the  mass,  and  several  other  points  in  the  narration,  seem  to 
indicate  that  its  materials  were  of  a  less  rare  and  evanescent 
nature  than  the  electric  fire. 
The  shooting  or  falling  star  is  a  common  phenomenon;  but 


though  so  frequently  observed,  the  great  distance  and  tran- 
sient nature  of  these  meteors  have  hithcito  frustrated  every 
attempt  to  ascertain  their  cause.  The  connexion  of  these  with 
an  active  state  of  the  atmospheric  electricity,  is,  however,  cer- 
tain from  observation;  and  we  have  more  reason  to  consider 
them  as  electric  scintilla;  than  as  solid  or  fluid  matter  in  the 
act  of  combustion.  They  precede  a  change  of  wind.  Concern- 
ing the  nature  and  composition  of  the  ignis  fatuus,  or  will-with 
a-wisp,  there  is  less  dispute,  the  generality  of  philosophers 
being  agreed,  that  it  is  caused  by  some  volatile  vapour  of  the 
phosphoric  kind,  probably  the  phosphorized  hydrogen  gas. 
The  light  from  putrescent  substances,  particularly  putrid  fish, 
and  those  sparks  emitted  from  the  sea  or  sea  water  when  agi- 
tated, in  the  dark,  coirespond  in  appearance  with  this  meteor. 
METEORIC  Stonijs.    See  Aerolites. 

METEOROLOGY,  the  application  of  natural  philosophy  to 
the  constant  or  variable  phenomena  going  on  in  the  mass  of  the 
atmosphere,  or  at  the  surface  of  the  earth,  by  the  general  action 
of  natural  agents,  such  as  heat,  electricity,  and  magnetism.  In 
it  are  comprehended  the  unequal  distribution  of  heat  upon  the 
earth,  the  laws  of  its  variations  in  the  difi'erent  seasons  of  the 
year,  the  decrease  of  density,  and  the  falling  of  the  temperature 
of  the  atmospheric  strata  at  ditferent  heights,  winds,  clouds, 
fogs,  rain,  snow,  hail,  thunder,  and  water-spouts. 

The  leading  facts  respecting  Meteorology  are  summed  up  by 
Mr.  Daniels  in  the  following  propositions. — 1.  The  mean  height 
of  the  barometer  at  the  level  of  the  sea  is  the  same  in  every 
part  of  the  globe.  2-  The  barometer  constantly  descends  in  a 
geometrical  progression,  for  equal  ascents  in  the  atmosphere 
subject  to  a  correction  for  the  decreasing  temperature  of  the 
elevation.  3.  The  mean  temperature  of  the  earth's  surface 
increases  gradually  from  the  poles  to  the  equator.  4.  The  mean 
temperature  of  the  atmosphere  decreases  from  below  upwards 
in  a  regular  gradation.  The  fact  is  sufiiciently  established  by 
numerous  observations.  Mr.  Dalton  was  the  first  to  demon- 
strate the  natural  e(iuilibrium  of  heat  in  an  atmosphere,  is  when 
an  atom  of  air,  in  the  same  perpendicular  column,  is  possessed 
of  the  same  quantity  of  heat,  and  consequently  that  an  equili- 
brium results  when  the  temperature  gradually  diminishes  in 
ascending.  This  is  the  natural  consequence  of  the  increased 
capacity  for  heat  derived  from  rarefaction  ;  when  the  quantity 
of  heat  is  limited,  the  temperature  must  be  regulated  by  the 
density. 

5.  The  barometer  at  the  level  of  the  sea  is  but  very  slightly 
affected  by  the  annual  or  diurnal  fluctuations  of  temperature. 
6.  The  barometer  in  the  higher  regions  of  the  atmosphere  is 
greatly  aH'ectcd  by  the  annual  or  diurnal  fluctuations  of  tem- 
perature. This  observation  is  easily  confirmed  in  various  ways, 
but  it  is  sulTicient  to  refer  for  its  correctness  to  those  valuable 
registers  which  are  simultaneously  kept  at  Geneva,  and  tbe 
summit  of  Mount  St.  Bernard. 

7.  The  heating  and  cooling  of  the  atmosphere  by  the  changes 
of  day  and  night  take  place  equally  throughout  its  mass.  This 
is  fully  established  by  the  same  series  of  observations.  8.  The 
average  quantity  of  vapour  in  the  atmosphere  decreases  from 
below  upwards,  and  from  the  equator  to  the  poles.  This  con- 
sequence is  obviously  derivable  from  the  preceding  laws  of 
temperature,  and  is  moreover  amply  confirmed  by  experiment. 
9.  The  condensation  of  elastic  vapour  into  cloud  raises  the 
temperature  of  the  air.  In  confirmation  of  this  theoretical  and 
practical  conclusion,  the  observation  of  M.  dc  Luc  may  be 
adduced. 

10.  Another  remarkable  phenomenon  is,  that  there  exists  a 
general  tendency  in  the  wind  to  blow  from  north  to  east,  and 
south-east  towards  the  equator  in  latitudes  below  30°.  11.  While 
the  trade  wind  blows  upon  the  surface  of  the  earth,  a  current 
Hows  in  the  contrary  direction  at  a  great  elevation  in  the  atmo- 
sphere. This  necessary  consequence  of  the  theory  of  the  trade 
winds,  rested  for  a  long  time  upon  theoretical  conclusions  only ; 
the  eruption,  however,  of  the  volcano  in  the  island  of  St.  Vin- 
cent, in  the  year  1812,  placed  the  fact  beyond  dispute.  The 
island  of  Barbadoes  is  situated  considerably  to  the  east  ot 
St.  Vincent,  and  between  the  two  the  trade  wind  continually 
blows,  and  with  such  force  that  it  is  w  ith  considerable  difficulty 
and  only  by  making  a  very  long  circuit,  that  a  ship  can  sail  from 
the  latter  to  the  former  ;  notwithstanding  this,  during  theerup- 
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lion  at  St.  Viiirrnt,  ilciisc  doiids  were  fornu'dat  a  prcat  Ii(i;;lil 
ill  \\f  a(iiius|ihcrc  aljovo  Uaihiidiii^s,  and  a  vast  profiisioii  oi 
(islirs  IVU  iipini  the  island.  This  a|i|iairnt  Iranspdrlation  of 
matter  a^ninsl  tlu-  u  ind  eaiised  tlic  ntniost  asldnisliiiient  amongst 
tlic  inlialiitants.  and  the  certainly  iil' the  I'aet  cannot  hut  he 
considered  as  of  the  utmost  interest  to  tlic  .science  of  niclc- 
orolosy. 

I'i.  The  mean  height  of  the  harnnn'tcr  is  not  alTccted  liy  the 
trade  winds.  This  is  a  proof  that  tlic  quantity  of  air  which 
passes  below  from  the  poles  to  the  ci|uati)r,  must  he  exactly 
i)alaii('cd  by  an  ei|Mal  (|iiiinlity  llowin;;  .ihove  in  the  opposile 
direction.  i:j.  IJetwcen  llie  laliludcs  ;)0"  and  -l()°  lioth  in  llie 
northern  and  soulliern  hemisplures,  westerly  winds  prevail. 
14.  The  wcslern  coasts  of  the  cslralropieal  continents  have  a 
much  higher  mean  Icmperalurc  than  the  eastern  coasts.  'I'lils 
dillcrenee  is  extremely  slrikin^  hetucen  ihc  western  coasts  of 
North  America,  and  the  opposite  eastern  coast  of  Asia.  It  is 
explained  hy  the  heat  evolved  in  the  condensation  of  vapour 
swept  from  the  surface  of  the  ocean  by  the  western  winds. 
This  general  eurri-nt  in  its  passage  over  the  land  deposits  more 
audmorcof  its  aipreons  particles,  and  by  the  time  that  itariives 
upon  the  eastern  coasts  is  extremely  dry  ;  as  it  moves  onw.irds 
it  bears  before  it  the  humid  atmosphere  of  the  intermediate  seas. 
and  arrives  upon  the  opposite  shores  in  a  state  of  saturation. 
Great  part  of  the  vapour  is  there  at  once  precipitated,  and  the 
temperature  of  the  climate  raised  by  the  evolution  of  its  latent 
heat. 

16.  A  wind  generally  sets  from  the  sea  to  the  land  dnrinj;  the 
day,  and  from  the  land  to  the  sea  during  the  night,  especially 
in  hot  climates.  The  land  and  sea  breezes  are  amongst  the 
most  constant  of  the  phenomena  of  the  inconstant  subject  with 
which  wc  arc  occupied  ;  the  land  becomes  much  more  heated 
by  the  action  of  the  sun's  rays  than  the  adjacent  water  ;  and 
the  incundient  atmosphere  is  proportionably  rarefied  ;  during 
the  day,  therefore,  the  dense  air  of  the  ocean  rushes  to  displace 
that  of  the  land  ;  at  night,  on  the  contrary,  the  deep  water 
cools  much  more  slowly  than  the  land,  and  the  reverse  action 
takes  place  as  these  changes  proceed  gradually.  The  height 
of  the  barometer  is  not  allected  by  them. 

10.  The  trade  winds  in  the  neighbourhood  of  the  western 
coasts  of  the  large  continents,  in  their  course  have  their  direc- 
tion changed.  This  is  an  cIVect  of  the  same  nature  as  that  of 
the  land  and  sea  breezes.  Those  parts  of  Africa  and  America 
which  lie  between  the  tropics,  become  intensely  heated  by  the 
action  of  a  vertical  sun  :  the  columns  of  the  atmosphere  which 
rest  upon  them  must  therefore  be  highly  rarefied,  and  the 
more  temperate  air  of  the  surrounding  seas  will  press  upon 
them.  This  inlluenee  is  so  decided  as  to  overcome  the  tenden- 
cy of  the  east  wind  ;  and  on  the  western  coasts  of  both  conti- 
tincnts  a  wind  from  the  west  prevails.  This  is  again  an  instance 
of  a  complete  perpendicular  change  from  a  permanent  cause, 
and  the  total  pressure  is  unallected.  Of  the  same  nature  are 
the  monsoons  of  the  Indian  ocean,  and  other  periodical  winds  ; 
they  are  occasioned  by  a  particular  distribution  of  land  and 
water,  acted  upon  by  the  periodical  changes  of  the  suti's  decli- 
nation. While  the  sun  is  verti<al  to  the  place  where  they 
occur,  the  laud  becomes  heated,  and  the  air  expanded,  and  the 
wind  Hows  towards  tlie  coasts  as  the  sun  retires  towards  the 
opposite  point  of  its  course  ;  the  land  cools  faster  than  the  sur- 
rounding seas,  and  the  course  of  the  wind  is  westward,  the  sim- 
plest way  of  regarding  the  sun's  motion  in  declination,  as  af- 
fecting the  temperature  of  the  v.irious  latitudes,  is  to  suppose 
a  motion  of  the  whole  system;  by  which  the  line  of  greatest 
heat,  and  the  two  points  of  greatest  cold,  maintaining  their 
relative  distances,  vibrate  on  either  side  of  the  earth's  equator 
and  poles.     None  of  these  changes  allect  the  barometer. 

17.  Rain  seldom  occurs  in  the  constant  trade-winds,  but 
abundanlly  and  constantly  in  the  adjoining  latitudes.  ISetween 
the  tropics  the  elasticity  of  the  atpieons  vapour  reaches  its 
maximum  amount,  and  within  these  limits  oidy,  rises  to  any 
extent  into  the  upper  current  of  the  atmosphere.  Its  own  forco 
which  is  laterally  exerted,  is  assisted  by  the  equatorial  wind, 
and  it  flows  to  the  north  and  south  as  fast  as  it  rises  within  the 
zone;  no  accumulation  can  therefore  be  formed,  and  the  tein- 
peratnre  being  remarkably  steady,  seldom  varying  more  than 
two  or  three  degrees,  precipitation  can  but  seldom  occur.     The 
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continental  parts,  however,  of  the  same  regions  being  liable  to 
greater  vicissitudes  of  heat,  arc  subject  to  rainy  season",  v\hicli 
are  pirioilical,  like  the  mcuisoons  of  the  same  climates,  ai:d  arc 
governed  as  they  arc  by  the  progress  of  the  sun  in  <lccliMalion. 
The  condensation,  while  it  lasts,  is  in  proportion  to  the  density 
of  the  vapours,  anil  is  violent  beyond  any  th'ug  that  is  known 
in  temperate  elimalcs.  The  alternate  seasons  of  fiui-  weather 
are  distiiiguisln-d  by  cloudless  skies  and  perfect  serenity.  The 
cxtr.i  tropical  latitudes,  on  the  contrary,  beyond  tin-  bounds  of 
the  trade  winds,  arc  at  all  times  exposed  to  great  precipitation; 
the  vapour  in  its  course  is  suhjeeled  to  a  rapidly  decreasing 
temperature,  ami  the  condensation  is  fed  by  acoiistant  supply. 
We  are  thus  led  to  the  consideration  of  a  temperate  zone  and  a 
variable  (dimatc. 

18.  Hctwcen  the  tropics  the  fluctuations  of  the  barometer  do 
not  niucli  exceed  i  of  an  inch,  while  beyond  this  space  they 
reaedi  to  three  inches.  lU.  In  the  temperate  climateH  the  rains 
and  the  winds  are  variable.  'JO.  As  we  advance  towards  the 
polar  regions  we  find  the  irregularities  of  the  wind  increased, 
and  storms  and  calms  repeatedly  alternate,  without  warning  or 
progression.  The  extri  iiies  of  heat  and  cold  will  somelime.i 
prevail  within  a  very  limited  compass;  and  forcible  winds  will 
blow  in  one  place,  when  at  the  distance  of  a  few  leagues  genUe 
breezes  prevail.  Ships  within  the  circle  of  the  horizon  may  be 
seen  enduring  every  variety  of  «iiid  and  weather  at  the  same 
moment:  some  under  close-reeled  top-sails  labouring  under  the 
force  of  a  storm  ;  some  becalmed,  and  tossing  about  by  the  vio- 
lence of  the  waves,  and  others  ply  ing  under  gentle  breezes,  from 
quarters  as  diverse  as  the  cardinal  points.  The  fluctuations  of 
the  barometer  are  also  great  and  sudden,  proving  that  theory 
would  have  induced  us  to  conclude  that  the  irregularities  of 
those  regions  extend  to  the   higher  strata  of  the  atmosphere. 

2\.  In  the  extra  tropical  climates,  a  fall  in  the  barometer 
almost  always  precedes  a  fall  of  rain,  and  indicates  an  accele- 
ration or  change  of  the  aeirial  currents.  2'2.  Barometers  situa- 
ted at  great  distanc^es  from  each  other  often  rise  and  fall  toge- 
ther will)  great  regularity.  23.  More  than  two  currents  may 
often  be  I  raced  in  the  atmosphere  at  one  time  by  the  motions 
of  the  clouds,  &c.  24.  The  force  of  the  winds  does  not  always 
decrease  as  the  elevation  increases,  but  on  the  contrary  is  often 
found  to  augment  rapidly.  25.  The  variations  of  the  barometer 
are  less  in  high  silualions  than  in  those  at  the  level  of  the  sea. 
26.  In  Great  Britain,  upon  an  average  of  ten  years,  westerly 
winds  exceed  the  easterly  in  the  proportion  of  225  to  140.  Of 
those  from  the  east,  the  northerly  exceed  the  southerly  in  the 
proportion  of  about  74  to  34  ;  leaving  but  a  very  small  propor- 
tion indeed  which  blow  from  the  most  irregular  point,  viz.  the 
south-east. 

27.  Upon  the  same  average  the  northerly  winds  are  to  the 
southerly,  192  to  173.  28.  Northerly  winds  almost  invariably  raise 
the  barometer,  while  southerly  as  constantly  depress  it.  2!). 
The  most  permanent  rains  of  this  climate  come  from  the  south- 
ern regions.  ,30.  The  mean  height  of  the  barometer  varies 
but  little  with  the  changes  of  the  seasons.  31.  The  elasticity 
of  the  aqueous  vapour  does  not  decrease  gradually  as  we  as- 
cend in  the  atmosphere,  in  proportion  to  the  gradual  decrease 
of  the  temperature  and  density  of  air ;  but  the  dew  point 
remains  stationary  to  great  heights,  and  then  suddenly  falls  to 
a  large  amount.  32.  The  tension  of  vapour  given  olT  in  the 
process  of  evaporation  is  determined,  not  by  the  temperature  of 
the  evaporating  surface,  but  by  the  elasticity  of  the  aqueous  at- 
mosphere already  existing.  .33.  The  apparent  permanency  and 
stationary  aspect  of  a  cloud  is  often  an  optical  deception  arising 
from  the  solution  of  moisture  on  one  side  of  a  given  point,  as 
it  is  precipitated  on  the  other.  34.  The  quantity  of  vapour  in 
the  atmosphere,  in  the  (liflcrent  seasons  of  the  year,  (measured 
on  the  surface  of  the  earth,  and  near  the  level  of  the  sea,)  fol- 
lows the  progress  of  the  mean  lemperature.  35.  The  pressure  of 
the  aipieous  atmosphere  separated  from  that  of  the  a(3rial,  gene- 
rally exhibits  changes  directly  opposite  to  the  latter.  30.  Great 
falls  of  the  barometer  are  generally  accompanied  by  a  tempe- 
rature above  the  mean  for  the  season,  and  great  rises  by  one 
below  the  same.  That  the  dill'erent  phases  of  the  moon  have 
some  connexion  with  changes  in  the  atmosphere,  is  an  opinion 
so  universal  and  popular,  as  to  be  on  that  account  alone  entitled 
to  attention.  No  observation  is  more  general,  and  on  uo  occa- 
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sion  perhaps  is  the  almanac  so  frequently  consulted,  as  in  form- 
ing conjectures  upon  the  state  of  the  weather.  The  common 
remarli,  however,  soes  no  farther  than  that  changes  from  wet 
to  dry,  and  from  dry  to  wet,  generally  happen  as  the  clianges 
of  the  moon.  When  to  this  result  of  universal  experience  we 
add  the  philosophical  reasons  for  the  existence  of  tides  in  the 
aerial  ocean,  we  cannot  doubt  that  such  a  connexion  exists.  The 
subject,  however,  is  involved  in  much  obscurity. 

METHOD,  from  meta,  beyond,  and  odos,  a  path,  literally 
means  a  path  from  one  object  to  another.  "The  first  idea  of 
method  is  a  progressive  transition  from  one  step  in  any  course  to 
another,  and  when  the  word  method  is  used  with  reference  to 
many  such  transitions  in  continuity,  it  necessarily  implies  a 
principle  of  unit;/  with  progression."  "If  it  be  permitted," 
says  Lord  Bacon,  "to  estimate  a  thing  by  the  importance 
which  is  peculiar  to  it,  the  science  of  method  may  be  con- 
sidered the  key  of  all  sciences:  in  the  same  manner  as  the 
hand  is  the  instrument  of  instruments,  the  human  intelligence 
the  designer  of  designs,  so  method  ought  to  be  the  art  of  arts  ; 
it  not  only  directs  the  mind,  but  strengthens  its  powers,  as  the 
habitual  exercise  of  shooting  arrows  enables  us  not  only  to 
aim  at  an  object  with  more  precision,  but  also  to  bend  the  bow 
itself  with  more  vigour."  All  things  in  us  and  about  us  are  a 
chaos  if  method  be  not  present,  and  so  long  as  the  mind  is 
entirely  passive,  so  long  as  there  is  an  habitual  submission  of 
the  understanding  to  mere  event  and  images,  without  any 
attempt  to  classify  them,  so  long  the  chaos  must  continue. 
There  may  be  transition,  but  there  can  never  be  progress  ; 
there  may  be  sensation,  but  not  thought,  for  the  total  want  of 
method  renders  thinking  impracticable.  But  as  soon  as  the 
mind  becomes  accustomed  to  contemplate  not  things  alone  but 
relation  of  things,  there  is  immediate  need  of  some  path  or 
way  of  transit  from  one  to  the  other  of  the  things  related  ; — 
there  must  be  some  law  of  agreement  or  of  contrast  between 
them  ;  there  must  be  some  mode  of  comparison,  in  short,  there 
must  be  method. 

Method,  in  Botany,  is  a  mode  of  arrangement  from  certain 
agreements  or  ciicumstances  of  resemblances.  There  are  two 
kinds  of  methods  in  arranging  vegetables:  the  natural  method 
is  that  which,  in  its  distribution, retains  all  the  natural  classes; 
the  artificial  method  is  that,  the  classes  of  which  are  not  natu- 
ral, because  they  collect  together  several  genera  of  plants 
which  are  not  connected  by  numerous  relations,  although  they 
agree  in  the  characteristic  marks  assigned  to  that  class  to 
which  they  belong. 

METHbDISTS.  The  term  Methodist  w  as  first  given  to 
Theniison.  the  founder  of  a  sect  of  physicians  at  Rome,  which 
flourished  about  three  liunilrcd  years,  and  had  some  of  the 
greatest  physicians  of  the  age  among  its  members.  In  the 
seventeenth  century  there  sprung  up  a  new  species  of  polemic- 
doctors,  who  were  denominated  Methodists,  and  distinguish- 
ed themselves  by  their  zeal  and  dexterity  in  defending  the 
church  of  Rome,  against  the  attacks  of  the  Protestants.  This 
sect  is  now  no  more  ;  and  the  appellation  is  made  to  designate 
the  followers  of  the  late  John  and  Charles  Wesley,  and  the  so- 
cieties founded  by  the  Rev.  George  Whitefield-  They  are 
divided  into  Whiteficldian  and  Wesleyan  Methodists.  The 
members  of  the  former  division  embrace  the  doctrines  of  Calvin  ; 
the  latter,  as  far  as  relates  to  free- will,  are  Arminians. 

METROPOLIS,  from  7neter,  mother,  and  polis,  a  cily.  The 
chief  city  of  a  country. 

METON,  a  celebrated  mathematician  of  Athens,  who  flou- 
rished about  430  years  before  Christ,  and  to  whom  we  owe  the 
Metonic  Ci/cle. 

METONiC  Cycle.    See  Cycle. 

METONYMY,  is  a  trope  in  which  one  name  is  put  for  an- 
other, on  account  of  the  near  relation  there  is  between  them. 

METRE,  in  Poetry,  a  system  of  feet  of  a  just  length.  The 
dilTerent  metres  in  poetry  are  the  different  manners  of  ordering 
and  combining  the  quantities,  or  the  long  and  short  sjllables; 
thus,  hexameter,  pentameter,  iambic,  sapphic  verses,  &c.  con- 
sist of  dillerent  metres  or  measures.  In  English  verses  the 
metres  arc  extremely  various  and  arbitrary,  every  poet  being 
at  liberty  to  introduce  any  new  form  that  he  pleases.  The  most 
usual  are  the  heroic,  generally  consisting  of  live  long  and  five 
short  syllables,  and  verses  of  four  feet,  and  of  three  feet,  and  a 


C£esura,  or  single  syllable.  The  ancients,  by  vario'i'ly  combin- 
ing and  transposing  their  quantities,  made  a  vast  variety  of  dif- 
ferent measures,  by  forming  spondees,  &c.  of  different  feet. 

Metre,  the  base  of  the  new  French  system  of  measures. 

MEZZOTINTO  Sckaping,  is  an  art  of  modern  times,  that 
recommends  itself  to  us  by  the  ease  with  which  it  is  executed, 
especially  by  those  who  understand  it.  In  mezzotinto  prints 
there  is  no  etching,  no  strokes  of  the  graver  are  seen  ;  but  the 
lights  and  shades  are  blended  together,  and  appear  like  a 
drawing  in  Indian-ink.  They  are  therefore  dillerent  from  aqua 
tinta;  but  both  resemble  Indian-ink,  and  the  difference  is  not 
easily  pointed  ouf.  Mezzotinto  is  applied  to  portraits  and 
historical  subjects  ;  aqua  tinta  to  landscapes  and  architecture. 
The  tools  for  mezzotinto  scraping  arc  the  grounding  tool, 
burnisher,  and  scraper,  and  you  proceed  by  the  following 
rules: — 1.  To  lay  the  mezzotinto  ground,  place  the  plate, 
with  a  piece  of  flannel  under  it,  upon  your  table,  hold  the 
grounding  tool  in  your  hand  perpendicularly;  lean  upon  it 
moderately,  continually  rocking  jour  hand  in  a  right  line  from 
end  to  end,  till  you  have  wholly  covered  the  place  in  one  direc- 
tion:  next  cross  the  strokes  from  side  to  side,  afterwards  from 
corner  to  corner,  working  the  tool  each  lime  over  the  plate,  in 
every  direction,  like  the  points  of  a  compass  ;  taking  care  not 
to  let  the  tool  cut  (in  one  direction)  twice  in  a  place.  This 
done,  the  plate  will  be  full,  or,  in  other  words,  all  over  rough 
alike,  and  would,  if  it  were  printed,  appear  completely  black. 
2.  Having  laid  the  ground,  take  the  scrapings  of  black  chalk, 
and  with  a  piece  of  rag  rub  it  over  the  plate;  or  you  may 
smoke  it  with  candles,  as  before  directed  for  etching.  3.  Now 
take  your  drawing,  and  having  rubbed  the  backs  with  red- 
chalk  dust,  mixed  with  flake-while,  trace  it  on  the  plate.  4.  To 
form  the  lights  and  shadows,  take  a  blunt  needle,  mark  the 
outlines  only,  then  with  a  scraper  scrape  off  the  lights  in  every 
part  of  tlie  plate,  clean  and  smooth,  in  proportion  lo  the 
strength  of  the  lights  in  your  drawing,  taking  care  not  to  hurt 
your  outlines.  The  burnisher  is  used  to  soften  or  rub  down  the 
extreme  light  parts  after  the  scraper  has  been  applied;  such 
as  the  tip  of  the  nose,  forehead,  linen,  &c.  which  might  other- 
wise, when  proved,  appear  rather  misty  than  clear.  Another 
method  used  by  mezzotinto  scrapers  is,  to  etch  the  outlines  of 
the  original,  as  also  the  folds  in  drapery,  making  the  breadth 
of  the  shadows  by  dots,  which  having  bit  to  a  proper  depth 
with  aqua  forlis,  take  off  the  ground  used  in  etching,  and  hav- 
ing laid  the  mezzotinto  ground,  proceed  to  scrape  as  above. 
When  the  plate  is  ready  for  a  proof,  have  one  pulled  by  the 
printer.  When  this  proof  is  dry,  touch  it  with  white  chalk 
where  it  should  be  lighter,  and  with  black  chalk  where  it 
should  be  darker;  and  when  the  print  is  retouched,  proceed  as 
before  for  the  lights  ;  and  for  the  dark  colours,  use,  as  much  as 
you  judge  necessary,  a  small  grounding  tool,  to  bring  it  to  a 
proper  colour;  and  when  you  have  done  as  mucli  as  you  think 
expedient,  prove  it  again ;  and  proceed  in  this  manner  to 
prove  and  touch,  till  it  is  entirely  to  your  mind. 

MIASM,  or  I\IiASMA,  from  miiiinn,  to  infect,  denotes,  among 
physicians,  those  atoms  or  particles  which  arise  from  distem- 
pered or  pufrefjing  poisonous  bodies,  and  which  become  the 
contagious  ellluvia  of  pestilential  diseases,  whereby  they  are 
conununicated  to  people  at  a  distance. 

MICA.  This  stone  forms  an  essential  part  of  many  moun- 
tains, and  has  been  long  known  under  the  names  of  glacies 
Maria;,  and  Muscovy  glass.  It  consists  of  a  great  number  of 
thin  lamina!  adhering  to  each  oilier,  sometimes  of  a  very  large 
size.  Specimens  have  been  found  in  Siberia  nearly  2J  yards 
square.  Its  texture  is  foliated ;  its  fragments  flat  ;  the  la- 
mella! flexible,  and  somewliat  clastic;  very  tough.  It  has  long 
been  employed  as  a  substitute  for  glass,  as  it  is  not  so  liable  to 
be  broken  by  the  agitation  of  the  ship. 

MICUOMETER,  is  an  instrument  fitted  lo  telescopes  in  the 
focus  of  the  object-glass,  for  measuring  small  angles  or  dis- 
tances, as  the  apparent  diameters  of  the  planets,  &c.  Various 
forms  have  been  given  to  this  instrument  by  different  authors, 
and  vaiious  claims  have  Ixeii  urged  for  the  honour  of  the 
invention.  It  seems,  however,  to  belong  to  Gascoigne,  an 
Englishman,  though  it  is  doubtful  whether  Ilujgens  did  not 
also  invent  the  one  which  lie  used,  willioiit  any  knowledge  of 
that  of  the  former.    Under  all  the  forms  of  this  instrument,  the 
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pmuipio  of  opernlioii  is  tlie  same,  «liicli  is,  lliat 
(iiio  wire  piiiallil  lo  ilsilC,  in  the  pliiiic  ol"  llic  (lic 
object,  101011(1  ill  the  I'ociis  of  the  tcliscopc  ;  and 
accuracy  as  lo  measure  with  the  srcalest  precision  i 
dicular  distance  from  a  tixed  wire  in  the  same  pl;iiie 
means  tiie  apparent  diameters  of  the  planets,  and  o 
aiiRlcs,  ari!  exactly  determined.  This  may  he  illii 
follons: — l.iOt  a  planet  he  viewed  throuuli  a  teles 
ulien  tlic  parallel  wires  are  opened  to  such  a  dist 
appear  lo  touch  exactly  the  two  opposite  exireniil 
disc  of  the  planet,  it  is  ohvious  lliat  the  perpeiidi<Hila 
between  the  wires  is  then  equal  to  the  diaiuctef  of 
in  the  focus  of  the  objcct-)(4ass. 
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Let  this  distance,  whose  measure  is  given  by  the  mechanism 
of  the  micrometer,  be  represented  by  tlic  line  7)17;  then,  since 
the  measure  of  the  focal  distance  q  L  may  be  also  know  11,  the 
ratio  of  7  L  to  p  q,  that  is,  of  radius  to  the  tangent  of  the  angle 
(/  L/),  will  %x\c  the  angle  itself  by  a  tabic  of  sines  and  tangents  ; 
and  this  angle  is  ecjual  to  the  opposite  angle  PLQ,  which  the 
real  diameter  of  the  planet  subtends  at  \j  or  at  the  naked  eye. 
This  is  the  peneral  principle  on  which  the  eoii.itruction  of  this 
instrument  depends,  and  the  dillercnt  forms  that  have  been 
given  to  it  have  been  more  direcied  towards  an  improvement 
of  the  mechanism  than  to  any  other  object,  but  our  limits  will 
not  allow  of  entering  into  a  detail  of  these  conslruelions,  and 
we  shall  therefore  confine  our  remarks  to  a  description  of  the 
divided  object-glass  micrometer,  as  invented  by  Dollond,  and 
allowed  to  be  the  most  accurate  of  any  yet  discovered. 

Divided  Object-Glass  MiCKOMETER.  This  instrument  con- 
sists of  a  convex  lens  divided  into  two  equal  parts  C,  D,  by  a 
plane  which  passes  through  its  axis;  and  the  segments  are 
moveable  on  a  graduated  line  C  D,  perpendicular  to  that  axis. 
Let  C,  D,  be  the  centre  of  the  segments  ,  and  P,  Q,  two  remote 
objects,  images  of  which  will  be  formed  in  the  lines  PCK, 
Q  D  E,  and  also  in  the  principal  foci  of  the  segments.  Let 
the  glasses  be  moved  till  these  images  coincide  as  at  E  ;  then 


the  angle  P  E  Q,  which  the  objects  subtend  at  E  the  principal 
focus  of  C,  or  D,  is  equal  lo  the  angle  wliieli  C  D,  tlie  disU.nce 
of  the  centres,  subtends  at  the  same  point ;  and  Iherelore,  by 
calculating  this  angle,  we  may  dclermine  the  angular  distance 
of  the  bodies  P  and  (J,  as  seen  from  E.  Draw  E  G  perpendi- 
cular to  CD;  and,  because  the  triangle  C  E  D  is  isosceles, 
C  G  =  G  D,  and  the  ^  C  E  G  =  the  Z  G  E  D  ;  al.so,  G  D  is 
the  sine  of  the  angle  (J  E  D,  to  the  radius  E  D  ;  therefore, 
knowing  E  D  and  G  D,  the  angle  G  E  D  may  be  found  by  ihe 
tables  ;  and  consecpienlly  2  G  E  D,  orCED,  may  be  deter- 
mined. The  angle  C  E  D  is  in  general  so  small,  that  it  may, 
without  sensible  error,  be  considered  as  proportional  to  the 
subtense  C  D.  And  being  determined  in  one  case  by  observa- 
tion, it  may  be  found  in  any  other  by  a  single  proportion.  If 
the  objects  be  at  a  given  finite  distance,  the  angle  P  E  Q  will 
still  be  proportional  to  CD  ;  for  on  this  supposition,  the  distance 
C  E,  or  D  E,  of  either  image  from  tlic  corresponding  glass,  will 
be  invariable  ;  therefore  the  angle  CED  will  be  proportional 
to  CD.  The  divided  object-glass  is  applied  both  lo  rellecting 
and  refracting  telescopes  ;  and  thus  small  angular  distaoccsin 
the  heavens  arc  measured  with  great  accuracy. 


MUMtOPIlONICS,  Hie  science  of  magnifying  mnall  sounds. 

MU;K0SC()PK,  an  instrument  for  magnifying  small  objects 
by  means  of  a  proper  adjustment  and  combination  of  lenses  or 
mirrors.  The  invenlioii  of  microscopes,  like  most  other  inge- 
nious diseov(ries,  has  been  claimed  lor  dilfertiit  authors. 
Iluygcns  inl'oinis  us,  thai  the  first  microscopes  were  con- 
structed by  Diebcll,  a  I)ulehinan,  in  Hiil  ;  but  1'.  Fontana,  a 
Neapolitan,  in  KiKi,  claims  the  invention  as  his  own,  which  he 
dates  from  llie  year  KilK.  Microscopes  are  divided  into  sinr/lc, 
compound,  jf^Ifctiitf/,  .v»/«)*,  &c. 

Single  or  Hiniplc  Microscope,  is  one  which  consists  of  a 
single  lens. 

riiiory  ofS.ngle  Microscopes. — If  the  angle  which  subtends 
at  the  centre  of  the  eye,  when  at  a  proper  distance  for  distinct 
vision,  be  less  than  a  certain  limit,  that  is,  if  it  be  less  than  4', 
it  will  only  appear  lo  the  eye  like  a  plijsical  point ;  and  if  we 
endeavour  to  increase  the  image  by  bringing  it  nearer  to  the 
eye,  the  extreme  rays  will  diverge  so  much  as  to  render  the 
object  indistinct ;  and  if  the  extreme  rays  be  .«loped,  there  will 
then  be  too  little  light  to  make  the  object  distinctly  visible  ; 
the  microscope  is,  therefore,  introduced  in  order  lo  supply 
these  defects  of  natural  vision,  which  is  cflcctcd  by  placing  the 
object  in  tlie  principal  focus  of  a  glass  spherule  or  lens,  whose 
focal  length  is  short;  in  which  case  it  may  be  distinctly  seen, 
the  visual  angle,  as  well  as  the  quantity  of  light  admitted  into 
the  eye,  being  increased,  and  the  parts  which  before  appeared 
only  as  a  physical  point,  may  now  be  subjected  to  examination  ; 
the  visual  angle  thus  formed,  being  to  that  formed  at  the 
naked  eye,  at  the  least  distance  of  distinct  vision,  as  that 
distance  is  to  the  focal  length  of  the  glass. 


Let  Q  P  be  an  object  placed  in  the  principal  focus  of  the 
lens,  or  spherule  A  E,  whose  centre  is  E;  LQ  the  least  dis- 
tance at  which  it  can  be  seen  distinctly  with  the  naked  eye; 
join  L  P,  P  E.  Then  the  angle  under  which  the  object  is  seen 
through  the  glass,  is  equal  to  PCQ;  and  the  angle  under 
which  it  is  seen  with  the  naked  eye,  is  Q  L  P.  Also,  when 
these  angles  are  small,  since  they  have  a  common  subtense 
Q  P,  they  arc  neaily  in  the  inverse  ratio  of  the  radii  E  Q,  L  Q ; 
that  is,  the  visual  angle,  when  the  object  is  seen  through  the 
glass:  the  visual  angle  when  it  is  seen  with  the  naked  eye  at 
the  distance  LQ  ::  LQ  :  EQ. 

Example.  If  the  focal  length  of  the  glass  be  ^  of  an  inch, 
and  at  tlie  least  distance  of  distinct  vision  H  inches,  the  visual 
angle  of  the  object  when  viewed  through  the  glass  :  is  the 
visual  angle  when  it  is  seen  with  the  naked  eye  :  :  8  :  ^  :  : 
400  :  1. 

The  Duuhle  or  Compound  Microscope,  consists  of  two  lenses 
at  least,  but  generally  of  three,  and  often  more.  We  shall 
lirst  describe  the  one  which  contains  two: — Tiie  lens  DE, 
in  lig.  1,  (plate  Optics,)  is  therefore  lo  be  overlooked  in  com- 
paring this  description  with  the  figure.  The  first  or  smallest 
lens  C  is  placed  near  tlie  small  object  A  li.  at  a  litlle  more 
than  its  focal  distance  from  it  ;  a  large  image  of  the  ob- 
ject is  thus  formed,  which  will  be  as  much  larger  than  the 
object,  as  the  distance  C  L  is  greater  than  the  distance 
AC;  and  as  this  distance  may  be  made  greater  or  less  by 
placing  the  object  nearer  to  or  farther  from  the  lens  C,  Hie 
image  may  be  increased  or  diminished  at  pleasure.  And  as 
this  image  may  be  dislinclly  viewed,  and  still  further  magnified 
by  a  convex  lens  M  N,  placed  at  its  focal  distance  from  tin: 
image,  it  is  evident  that  small  objects  may  be  thus  magnified 
lo  many  times  their  real  size.*  Suppose,  for  example,  that  the 
distance  of  the  object  C  L  is  12  times  the  distance  of  the 
image  at  CA,  then  vvill  the  length  of  the  image  K  L  be  12  times 
the  leiiglh  of  the  objett  A  15,  when  viewed  with  the  naked  eye  ; 
but  this  length  of  the  image,  if\ic«ed  with  an  eye-glass  of  one 
inch  focal  distance,  will  appear  six  times   as  large  as  it  docs 

•  This  Itiis  or  glass  being  nearest  the  eye,  is  usually  called  the  eye-glass. 
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to  (he  naked  eye,  and  tlicrefore  its  length  will  appear  12  limos 6, 
or  72  limes  lar^:er  tlian  to  the  naked  eye  ;  and,  as  its  hreailih 
will  he  magnified  in  the  same  proportion,  its  surl'ace  will  he 
72  times  72,  or  5184  times  larger  than  that  of  the  olject  when 
viewed  with  the  naked  eye.  Tliough  the  magnifying  power  of 
this  microscope  he  very  considerable,  yet  the  extent  or  field  of 
view  is  very  small  and  confined  ;  therefore,  in  order  to  enlarge 
it,  and  to  increase  the  quantity  of  light,  another  large  lens 
1)  E,  is  placed  between  the  two  already  noticed,  (see  the 
figure,)  by  which  means  the  angle  D  C  E  or  A  C  1},  under  wliich 
the  \isible  part  of  the  object  appears,  may  be  considerably 
eidarsed  ;  the  image  will  then  be  formed  again  at  F  G,  and  as 
the  image  thus  formed  is  now  contained  between  the  two 
extreme  parallel  rays  of  the  eye-glass  M  F  and  N  G,  is  wholly 
visible;  whereas  before,  the  part  OQ  could  only  be  seen, 
tut  though  the  object  is  not  quite  so  much  magnified  on  the 
whole,  in  this  as  in  the  former  case,  yet  the  visible  surface  is 
very  mucli  increased  by  the  addition  of  this  third  glass.  The 
?lass  R  S  is  a  plain  mirror,  which  is  employed  to  reflect  the 
light  I,  in  order  to  illuminate  transparent  objects  when 
examined  by  this  instrument. 

The  Solar  Microscope,  invented  by  Dr.  Lieberkhun,  is  cm- 
ployed  to  represent  very  small  objects  on  a  very  large  scale, 
in  a  dark  room.  This  is  accomplished  in  the  following  manner: 
Let  A  15,  fig.  2,  plate  Optics,  represent  a  beam  of  the  sun's 
light  falling  on  a  small  mirror  or  looking-glass  DC,  adjusted 
by  two  brass  wheels  to  such  an  inclination  as  shall  refiect  the 
rays  which  fall  upon  it  parallel  to  the  horizon,  to  a  large  con- 
vex lens  E  F,  w  hich  converges  them  to  a  focus ;  near  this 
focus,  as  atGH,  is  placed  a  smali  object,  which  is  by  this 
me;uis  strongly  illuminated,  and  the  rays  which  How  from  it 
through  a  small  convex  lens  I,  so  adjusted  by  a  slider  to  a 
little  mors  than  its  focal  distance  from  the  object,  produce  a 
very  large  image  K  L,  which  being  received  upon  a  white 
table  cloth,  or  allowed  to  fall  on  the  opposite  wall  of  the 
darkened  room,  will  represent  the  object  magnified  in  propor- 
tion to  the  distance  of  tlie  picture  from  the  lens  I.*  Suppose 
that  the  small  lens  I  is  one-tenth  of  an  inch  distant  from  the 
object,  when  the  image  K  L  is  duly  formed  on  a  sheet  or  table 
cloth,  at  the  distance  of  16  feet  from  the  small  lens  just 
mentioned  ;  then  in  16  feet  there  are  192  inches,  and  conse- 
quently 1-920  tenths  of  an  inch;  therefore  the  image  is  1,920 
times  the  Ungtli  of  the  object,  and  as  many  times  its  breadth; 
the  area  or  surface  of  the  image  is  therefore  1,920  times  1,920, 
or  3,0S6,400  times  that  of  the  object.  Such  is  the  prodigious 
magnifying  power  of  the  solar  microscope. 

Harris's  Improved  Botanic  Microscope. — This  compact  in- 
strument is  found  particularly  to  recommend  itself  to  the 
practical  botanist  and  naturalist,  as  a  truly  able  assistant  in 
their  researches  through  the  animal,  vegetable,  and  mineral 
kingdoms,  and  more  especially  when  its  facility  of  management 
and  portability,  combined  with  its  extent  of  magnifying  power, 
are  brought  into  consideration.  To  use  this  microscope,  fig.  3, 
plate  Optics,  take  its  parts  out  of  the  case,  unscrew  the  pillar  A 
on  the  top,  the  stage  B  has  a  stem  which  attaches  at  the  socket 
D.  The  three  lenses  at  E  screw  into  the  arm  C,  which  is  fixed 
by  the  milled  head  F;  that  lens  which  is  dotted  thus  ...  mag- 
nifies the  least,  and  the  lens  .  the  most;  and  by  screwing  into 
each  other,  seven  difi'erent  magnifjing  powers  are  obtained  by 
combination  :  W  is  a  yet  stronger  power  than  those  at  E,  (which 
must  be  removed  while  W  is  in  use,)  being  for  the  purpose  of 
observing  objects  otherwise  too  minute  to  be  seen.  Transparent 
objects  similar  to  those  in  slide  Y,  are  examined  by  attaching 
them  to  the  stage  B,  and  by  varying  the  inclinations  of  the 
mirror  G,  (which  must  be  towards  the  light,)  tlie  objects  will 
have  more  or  less  light  refiected  on  thern,  and  by  adjusting  the 
stage  B  up  or  down  by  the  rackwork  at  H,  the  objects  are  seen 
more  or  less  distinctly.  When  opaque  objects  are  to  be  ex- 
amined, remove  the  mirror  G  from  its  box,  and  screw  the 
lens  ...  into  the  back,  then  fixing  it  by  its  stem  to  the  stage 
B,  the  light  of  a  candle  is  concentrated  on  the  objects  ;  this  is 

•  It  is  scarcely  necessary  to  remnrk,  that  the  lenses  and  object  to  be 
viewed  are  placed  in  a  tube,  which  is  screwed  into  a  hole  in  the  window 
shutter,  or  a  board  placed  in  the  window,  which  serves  al  the  same  time  to 
exclude  the  light. 


useless  by  day.  I  is  a  black  and  white  piece  on  which  opaque 
objects  are  placed,  and  fits  the  stage  B.  J  is  a  screw  box  for 
confining  living  objects,  and  is  also  to  be  laid  on  the  stage  B. 
K  a  pair  of  steel  nippers  that  attaches  to  the  stage  B  by  its 
stem,  for  liolding  small  insects,  leaves,  or  wings,  &c.  L  is  a 
pair  of  forceps  for  taking  up  objects  too  small  for  the  touch. 
M  and  N  a  dissecting  knife  and  point  for  separating  the 
smaller  parts  of  flowers, &c.  The  dotted  outlines  N  represent  a 
body  that  may  screwed  on  at  E,  making  it  an  improved  Com- 
pound Microscope,  affording  a  much  larger  field  of  view,  and 
requires  a  larger  ease. 

MICROSCOPIC  Objects,  those  things  which  are  too  small 
to  be  seen  distinctly  by  the  naked  eye. 

MIDDLE  Latitude,  is  half  the  sum  of  two  given  latitudes 
when  they  are  both  in  the  same  hemisphere,  or  half  their 
dillerence  if  they  are  in  different  hemispheres;  in  which  latter 
case  it  will  always  be  of  the  same  name  as  the  greater. 

MIDWIFERY,  in  the  restricted  sense  of  the  word,  is  the 
art  of  assisting  women  in  childbirth.  It  is  generally,  however, 
made  to  comprelicnd  the  management  of  women,  both  previous- 
ly to,  and  sometime  after,  delivery  ;  as  well  as  the  treatment  of 
the  infant  in  its  early  state. 

MIGRATION  ofBikds.  It  has  been  generally  believed,  that 
many  different  kinds  of  birds  annually  pass  from  one  country 
to  another,  and  spend  the  summer  or  the  winter  where  it  is 
most  agreeable  to  them  ;  and  that  even  the  birds  of  our  own 
island  will  seek  the  most  distant  southern  regions  of  Africa, 
when  directed  by  a  peculiar  instinct  to  leave  their  own  coun- 
try. It  has  long  been  an  opinion  pretty  generally  received, 
that  swiillows  reside  during  the  winter  season  in  the  warm 
southern  regions  ;  and  Mr.  Adanson  particularly  relates  his  hav- 
ing seen  them  at  Senegal,  when  they  were  obliged  to  leave  this 
country.  But  besides  the  swallows,  Mr.  Pennant  enumerates 
many  other  birds  which  migrate  from  Britain  at  different  times 
of  the  year,  and  are  then  to  be  found  in  other  countries  ;  after 
which  they  again  leave  these  countries,  and  return  to  Britain. 
The  reason  of  those  migrations  he  supposes  to  be  a  defect  of 
food  at  certain  seasons  of  the  year,  or  the  want  of  a  secure 
asylum  from  the  persecution  of  man  during  the  time  of  court- 
ship, incubation,  and  nutrition. 

Water  Foul. — Of  the  vast  variety  of  water  fowl  that  frequent 
Great  Britain,  it  is  amazing  to  rellect  how  few  are  known  to 
breed  here  :  the  cause  that  principally  urges  them  to  leave  this 
country  seems  to  be  not  merely  tlie  want  of  food,  but  the 
desire  of  a  secure  retreat.  Our  country  is  too  populous  for 
birds  so  shy  and  so  timid  as  the  bulk  of  tliese  are:  when  great 
part  of  our  island  was  a  mere  waste,  a  tract  of  woods  and  fens, 
doubtless  many  species  of  birds  (wliich  at  this  time  migrate) 
remained  in  security  throughout  the  year.  Egrets,  a  species 
of  heron,  now  scarcely  known  in  this  island,  were  in  former 
times  in  prodigious  plenty  ;  and  the  crane,  that  has  totally  for- 
saken this  country,  bred  familiarly  in  our  marshes  ;  their 
place  of  incubation,  as  well  as  of  all  other  cloven-footed  water 
fowl,  (the  heron  excepted,)  being  on  the  ground,  and  exposed 
to  every  one.  As  rural  economy  increased  in  this  country, 
these  animals  were  more  and  more  disturbed  ;  at  length,  by  a 
series  of  alarms,  they  were  necessitated  to  seek,  during  the 
summer,  some  lonely  safe  habitation.  On  the  contrary,  those 
that  build  or  lay  in  the  almost  inaccessible  rocks  that  impend 
over  the  British  seas,  breed  there  still  in  vast  numbers,  having 
little  to  fear  from  the  approach  of  mankind  ;  the  only  disturb- 
ance they  meet,  in  general,  being  from  the  desperate  attempts 
of  some  few  to  get  their  eggs. 

MILDEW,  is  said  to  be  a  kind  of  thick,  clammy,  sweet 
juice,  exhaled  from  or  falling  down  upon  the  leaves  and  blos- 
soms of  plants.  By  its  thickness  and  clamminess  it  prevents 
V/erspiration,  and  hinders  the  growth  of  the  plant.  It  some- 
times rests  on  the  leaves  of  trees  in  form  of  a  fatty  juice,  and 
sometimes  on  the  ears  of  corn.  It  is  naturally  very  tough  and 
viscous,  and  becomes  still  more  so  by  the  sun's  heat  exhaling 
its  more  lluid  parts;  by  which  means  the  young  ears  of  corn 
are  so  daubed  over,  that  they  can  never  arrive  at  their  full 
growth.  Bearded  wheat  is  less  subject  to  the  mildew  than  the 
common  sort ;  and  it  is  observed,  that  newly  dunged  lands  are 
more  liable  to  mildew  than  otliers.  The  best  remedy  is  a 
smart  shower  of  rain,  and  immediately  afterwards  a  brisk  wind. 


M   I   L 


DICTIONARY    OF   M  F.OriANICAI,   SCIFNCK 


M  I   L 


(jni 


If  llic  iiiililew  is  seen  before  (lie  sun  lias  ninrli  po-.ver,  it  lias  been 
reconiniended  to  senil  t«o  nun  into  the  lielil  willi  a  loiij;  cord, 
caeli  holding'  one  en<l  ;  and  drawing  this  aloris  llie  held  through 
the  cars,  the  dew  will  be  dislod!;<(l  from  tlieni  before  the  heat 
of  the  sun  is  able  (o  dry  it  to  that  viseoiis  stale  in  whieh  it  docs 
the  niischicf  .Some  also  say,  that  lands  whieh  have  for  many 
years  been  snbjeet  to  mildews,  have  l)een  cured  of  it  by  sowing 
soot  alonfi  with  the  corn,  or  immediately  after  it. 

MIMO,  (Mii.i.u  I'Assiis,)  a  measure  of  lenittli  or  distance, 
containinf;  ei;;ht  furlongs,  &c.  Sec  Mkasire.  The  Knslish  sta- 
tute mile  is  fourscore  chains,  or  l/CO  yards  ;  that  is,  6-J8()  feet. 
iSec  Chain,  Ymu),  AM)  Poor.  We  shall  here  sivc  a  t.able  of 
the  miles  in  use  amon^  the  principal  nations  of  Kurope,  in  bco- 
metrical  paces,  60,000  of  which  make  a  degree  of  the  equator. 

Geometrical  paces,      yards. 

Mile  of  Russia, 760     or  '  1100 

oflialy 1000     or     11G7 

of  Knsland I'^.'JO     or     17(i0 

of  Scotland  and  Ireland, 1.000     or     2'200 

The  small  league 2000     or     2933 

The  mean  league 2600     or     3G(JG 

The  great  league  of  France 3000     or     4400 

Jlilc  of  Poland, 3000    or     4400 

'of  Spain 3248     or     5028 

ofGerniany 4000     or     386(J 

of  Sweden, 5000     or     7233 

of  Denmark ."lOOO     or    7233 

of  Hungary, COOO     or    8800 

MILI.\RY  Fkvku,  a  malignant  fever  so  called  from  the  erup- 
tion of  certain  pustules  resembling  millet- seeds. 

MILITARY  Taciics  teach  the  art  of  disposing  forces  in 
battle  array,  and  porlorming  its  proper  motions  and  evolu- 
tions. The  Greeks,  skilful  in  this  part  of  the  military  art,  had 
public  professors  of  it,  called  Taetici,  w  ho  taught  and  instructed 
their  youth.  Tactics  signifies  also  the  art  of  inventing  and 
making  machines  for  throwing  darts,  arrows,  stones,  (ire-balls, 
&c.  by  means  of  slings,  bows,  and  counterpoises.  Naval  tac- 
tics instruct  us  ia  the  arrangement  of  a  fleet  for  an  engage- 
ment by  sea. 

MiLiTAKY  Discipline,  or  the  training  of  the  soldiers,  and  the 
due  enforcement  of  the  laws  and  regulations  instituted  by  au- 
thority, may  be  considered  the  soul  of  all  armies  ;  unless  it  be 
established  with  prudence,  and  supported  with  resolution,  assem- 
blies of  armed  men  are  little  better  than  a  rabble,  and  more 
dangerous  to  a  slate  than  its  enemies.  By  the  force  of  disci- 
pline, men  are  kept  in  obedienco  to  command,  in  opposition  to 
the  impulse  of  llii  ir  passions,  and  make  each  array,  as  it  were, 
a  complicated,  hut  immense  and  energetic  machine. 

Rank,  is  the  appointment  of  onicers,or  a  gradation  of  autho- 
rity necessary  towards  the  establishment  of  discipline  and  sub- 
ordination. An  army  is  commanded  by  a  captain-general  or 
commander-in-chief,  and  general  and  staff  oflicers.  Field-mar- 
shals, long  disused  in  the  Hrilish  army,  have  been  revived  in 
the  persons  of  their  Royal  Highnesses  the  Duke  of  York  and 
the  Prince  of  Cobourg  ;  the  Duke  of  Wellington,  &c.  The  rank 
of  commander-in-chief  corresponds  to  the  degree  of  field  mar- 
shal in  the  French  service.  A  lieutenant,  or  even  a  major- 
general,  has  sometimes  the  appointment  of  comniander-inchief. 
When  an  army  is  considerable,  the  following  is  deemed  an 
adequate  stafl',  exclusive  of  the  commauder-in  chief:  a  general 
for  the  horse  and  one  for  the  foot,  or  a  general  for  each  wing  of 
the  army  ;  a  major-general  for  every  two  brigades  ;  and  nearly 
half  that  nunibcr  of  lieutenant  generals.  IJut  the  duties  of  all 
these  are  much  the  same ;  the  terms  denoting  cliielly  the  gra- 
dations of  rank.  General  olliccrs  may  comman<l  any  number 
of  men,  from  a  company  or  troop  to  several  regiments.  Gene- 
rals have  no  pay,  except  when  employed  ;  but  then  they  have 
from  two  to  ten  pounds  a  day. 

The  conmiander-in-chief,  or  captain-general,  or  general,  com- 
mands all  the  military  of  a  nation  or  army  ;  he  receives  him- 
self his  orders  from  the  king,  and  communicates  them  to  all 
general  officers,  who  distribute  them  through  all  the  corps  of 
the  army.  Colonels  command  regiments— but  there  are  lieu- 
tenant colonels,  who  are  the  second  officers  in  regiments,  and 
command  in  the  absence  of  the  colonels.  The  major-general 
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acts  imnifdiately  under  the  general,  receiving  his  orders,  and 
delivering  them  out  to  the  majors  of  brigade^,  wilh  whom  he 
concerts  what  troops  are  for  duty  or  guar<t,  delachments,  con- 
voys, orforaging  parties.  The  major  (jf  a  regiment  cunve\s  all 
orders  to  the  regiment  after  he  has  drawn  Ihrm  up,  sees  it 
marili,  provides  <|uarlcrs,  S;c.  He  is  the  only  odicer  of  an  infan- 
try regiment  who  is  allowed  a  horse  in  service,  to  facilitate  com- 
munications. In  a  regiment  of  horse,  the  major  commands  in 
the  colonel's  absence.  A  brigadier  commands  a  brigade  ;  and 
the  eldest  colonels  are  usually  such  as  arc  advanced  to  this 
post.  Whoever  is  upon  duty  is  brigjidicr  of  the  day.  He, 
marches  at  the  head  of  his  own  brig  ide,  and  is  allowed  a  Ser- 
jeant and  ten  men  of  his  own  brigade,  for  his  guard.  The  rank 
of  a  brigadier  general  in  the  IJritish  service  used  to  be  suppress- 
ed in  time  of  peace.  Brigadiers,  or  sub-brigadiers,  arc  posts 
in  the  horse-guards.  The  brigadier,  or  brigadier-general,  ap- 
points an  officer  called  a  brigade  major,  to  assist  him  in  all  the 
management  of  bis  brigade.  Kxperienccd  captains  are  apjioint- 
ed  to  this  post ;  and  act  in  the  brigade  as  major-generals  do  iu 
the  army,  receiving  their  orders  from  their  commanders. 

Captains.  A  captain-general  is  he  who  commands  in  chief. 
A  captain  of  a  troop,  or  company,  comm  inds  a  troop  of  horse, 
or  company  of  foot,  under  a  colonel.  His  duty  is,  to  be  careful 
to  keep  his  company  full  of  able-bodied  soldiers  ;  to  visit  their 
tents  or  lodgings;  to  see  what  is  wanting;  to  pay  them  well  ; 
and  keep  them  neat  and  clean.  He  has  the  povier,  in  bis  own 
company,  of  making  sergeants  and  corporals.  In  the  horse  and 
foot  guards,  the  captains  liave  the  rank  of  colonels.  The  i-om- 
missioncd  ollieers,  subordinate  to  the  captain,  are  the  lieute- 
nants and  ensigns,  commonly  called  subaltern  olTiecrs.  These, 
though  their  rank  is  not  the  same,  perform  duly  together  with- 
out distinction.  Their  ordinary  duties  arc,  in  garrison,  guards, 
detachments,  courts  martial,  the  visiting  of  hospitals  and  bar- 
racks, fatigues  on  working  parlies,  and  orderly  duties.  And  no 
officer  can  exchange  his  duty  with  another,  except  by  permission 
of  the  commanding  officer.  Thus,  the  ensign  bears  tlie  colours, 
and  has  charge  of  them  in  battle,  yet  is  he  under  the  lieutenant. 
The  adjutant  assists  the  major,  and  receives  his  orders  nightly 
from  the  brigade  major ;  these,  after  being  submitted  to  the 
colonel,  he  delivers  to  the  sergeants.  Almost  all  duties  are  re- 
gulated by  the  adjutant  as  major's  assistant,  as  detachments, 
guards,  the  charge  of  ammunition,  the  prices  of  bread,  beer,  &c. 
The  quarter-master  is  rather  a  civil  than  a  military  officer  ;  and 
though  next  to  the  adjutant,  he  has  nothing  to  do  with  the  dis- 
cipline of  the  regiment.  He  superintends  the  clothing,  (|uartcrs, 
ammunition,  firing,  &c.  The  surgeon,  a  commissioned  officer  on 
the  stalf  of  the  regiment,  requires  to  be  skilled  iu  physic,  phar- 
macy, and  anatomy.  The  chaplain,  the  last  commissioned  offi- 
cer on  the  stalf,  is  generally  allowed  to  act  by  deputy  when  he 
thinks  proper.  .Serjeant-major.  the  first,  and  properly  speaking 
the  only  non-commissioned  ullieer  on  the  stalf,  bears  the  same 
subordinate  relation  to  the  adjutant,  as  the  adjutant  does  to 
the  commanding  olliccr  ;  and  as  the  adjutant  keeps  a  register 
of  the  officers,  so  does  the  sergeant-major  of  the  sergeants  and 
corporals,  whom  he  warns  in  turn  for  duty,  and  orders  the 
quota  of  men  each  company  is  to  furnish.  The  sergeant-major 
attends  all  parades,  to  see  if  the  exact  number  of  men  are  there, 
and  that  they  are  clean  and  well  dressed.  He  is  to  make  the 
other  sergeants  and  corporals  responsible  for  neglect  in  any  of 
those  particulars.  .Sergeants  and  corporals  are  also  non-com. 
missioned  olficcrs,  and  su()eiinten(l  the  private  men;  the  drum 
major,  the  drum  boys,  and  the  private  men,  are  mighty  iu  their 
collective  force  in  an  army. 

MILIUM,  Mil, LIT,  a  genus  of  the  digynia  order,  in  the  tri- 
andria  class  of  plants  ;  and  in  the  natural  method  ranking 
under  the  fourth  order,  gramiiia.  There  are  twelve  species,  of 
which  the  movt  remarkable  is  the  elfusum,  or  common  millet. 

MILK,  a  well-known  lliiid.  preiiared  by  nature  in  the  breasts 
of  women,  and  the  udders  of  ollwr  animals,  for  the  nourish- 
ment of  their  young.  Its  contents  arc  of  three  kinds  :  1st-  \n 
oily  part,  which,  whatever  may  be  said  concerning  the  origin 
of  otlie.  oils  in  the  body,  is  certainly  immediately  derired  Irom 
the  oil  of  the  vegetables  taken  in,  as  with  these  it  agrees  very 
exactly  in  its  nature,  and  would  entirely,  if  we  could  separate 
it  fully  from  the  coagulable  part.  Another  mnrk  of  agreement 
is  their  separability,  which  proves  that  the  mixture  has 
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tjecn  lalely  attempted,  but  not  fully  performed.  2dly.  Besides 
this  oily,  there  is  a  proper  coagulable  part :  And,  .3dly.  Much 
water  accompanies  both,  in  which  there  is  dissolved  a  saline 
saccharine  substance.  These  three  can  be  got  separate  in 
cheese,  butter,  and  whey  ;  but  never  perfectly  so,  a  part  of 
each  being  always  blended  with  every  other  part.  Milk  by 
evaporation  yields  a  sweet  saline  matter,  of  which  Dr.  Lewis 
gives  the  following  proportion: 


Twelve  ounces  of 

Left  of  dry  matter 

From  which  water  ex- 
tracted a  sweet  saline 
substance   amounting 
to— 

Cows'  milk 

Goats'  milk  

Human  milk 

Asses'  milk   

1.3    drachms. 
12J    

8     

8     

I^  dracliins. 

n     .... 

6 
6 

The  saline  substance  extracted  from  asses'  milk  was  white, 
and  sweet  as  sugar;  those  of  the  others  brown  or  yellow,  and 
considerably  less  sweet ;  that  from  cows'  milk  had  the  least 
sweetness  of  any.  On  distilling  12  quarts  of  milk  in  balneo 
marise,  at  least  9  quarts  of  pure  phlegm  were  obtained  ;  the 
liquor  which  afterwards  arose  was  acidulous,  and  by  degrees 
grew  sensibly  more  and  more  acid  as  the  distillation  was  con- 
tinued. After  this  came  over  a  little  spirit,  and  at  last  an 
empyrenmatic  oil.  The  remaining  solid  matter  adhered  to  the 
bottom  of  the  retort,  in  the  form  of  elegant  shining  black  llowers, 
which  being  calcined  and  elixated,  yielded  a  portion  of  fixed 
alkaline  salt.  Milk  set  in  a  warm  place  throws  up  to  the  sur- 
face an  unctuous  cream,  from  which,  by  agitation,  the  butter 
is  easily  separated.  The  addition  of  alkaline  salts  prevents 
this  separation,  not  (as  some  have  supposed)  by  absorbing  an 
acid  from  the  milk,  hut  by  virtue  of  their  property  of  intimately 
uniting  oily  bodies  with  watery  liquors.  Sugar,  another  grand 
intermedium  betwixt  oils  and  water,  has  this  efl'ect  in  a  greater 
degree,  though  that  concrete  is  by  no  means  alkaline,  or  an 
absorbent  of  a.-.ids.  The  sweet  saccharine  part  of  the  milk 
remains  dissolved  in  the  whey  after  the  separation  of  the  curd 
or  cheesy  matter,  and  may  be  collected  from  it  in  a  white 
crystalline  form,  by  boiling  the  whey  till  all  remains  of  the 
curdled  substance  have  fallen  to  the  bottom  ;  then  filtering, 
evaporating  it  to  a  due  consistence,  setting  it  to  shoot,  and 
purifying  the  crystals  by  solution  in  water  and  a  second 
crystallization.  Much  has  been  said  of  the  medicinal  virtues 
of  this  sugar  of  milk,  but  it  does  not  seem  to  have  any  consi- 
derable ones:  it  is  from  cows'  milk  that  it  has  been  generally 
prepared  ;  and  the  crystals  obtained  from  this  kind  of  mjik 
have  but  little  sweetness.  New  cows'  milk,  suffered  to  stand 
for  some  days  on  the  leaves  of  butterwort  or  sundew,  becomes 
uniformly  thick,  slippery,  and  coherent,  and  of  an  agreeable 
sweet  taste,  without  any  separation  of  its  parts.  Fresh  milk 
added  to  this,  is  thickened  in  the  same  manner,  and  this  suc- 
cessively. In  some  parts  of  Sweden,  as  we  are  informed  in  the 
Swedish  Memoirs,  milk  is  thus  prepared  for  food. 

Milk,  in //le  Wine  Trade.  The  coopers  know  very  well  the 
use  of  skimmed  milk,  which  makes  an  innocent  and  enicacious 
forcing  for  the  fining  down  of  all  white  wines,  arraoks,  and 
small  spirits  ;  but  it  is  hy  no  means  to  be  used  for  red  wines, 
because  it  discharges  their  colour.  Thus,  if  a  few  quarts  of 
well  skimmed  milk  be  put  into  a  hogshead  of  red  wine,  it  will 
soon  precipitate  the  greater  part  of  the  colour,  and  leave  the 
whole  nearly  white  :  and  this  is  of  known  use  in  the  turning  of 
red  wines,  when  pricked,  into  white;  in  which  a  small  degree 
of  acidity  is  not  so  much  perceived.  Milk  is,  from  this  quality 
of  discharging  colour  from  wines,  of  use  also  to  the  wine- 
coopers,  for  the  whitening  of  wines  that  have  acquired  a  brovvn 
colour  from  the  cask,  or  from  having  been  hastily  boiled  before 
fermenting;  for  the  addition  of  a  little  skimmed  milk,  in  these 
cases,  precipitates  the  brown  colour,  and  leaves  the  wines 
almost  limpid,  or  of  what  they  call  a  water  whiteness,  which  is 
much  coveted  abroad  in  wines  as  well  as  in  brandies. 

Milk  of  Lime. — Milk  nf  Sulphur.  The  name  of  milk  is 
given   to   substances   very   dificrent    from    milk    properly    so 


called,  and  which  resemble  milk  only  in  colour.  Such  is  water 
in  which  quicklime  has  been  slaked,  which  acquires  a  vthiteness 
from  the  small  particles  of  the  lime  being  suspended  in  it,  and 
has  hence  been  called  the  milk  of  lime.  Such  also  is  the  solu- 
tion of  liver  of  sulphur,  when  an  acid  is  mixed  with  it,  by  which 
white  particles  of  sulphur  are  made  to  Poat  in  the  liquor. 

MlhK  of  Veyctables.  For  the  same  reason  that  milk  of  ani- 
mals may  be  considered  as  a  true  animal  emulsion,  the  emul- 
sive liquors  of  vegetables  may  be  called  vegetable  milks.  Ac- 
cordingly, emulsions  made  with  almonds,  are  commonly  called 
milk  of  almonds.  IJut  besides  this  vegetable  milk,  which  is  in 
some  measure  artificial,  many  plants  and  trees  contain  natu- 
rally a  large  quantity  of  emulsive  or  milky  juices.  Such  are 
lettuce,  spurge,  fig-tree,  and  the  tree  w  hich  furnishes  the  elastic 
American  resin.  The  milky  juices  obtained  from  all  these 
vegetables,  derive  their  whiteness  from  an  oily  matter  mixed 
and  undissolved  in  a  watery  or  mucilaginous  liquor. 

Milk-Thistle.  Carduus  Mariunus. — The  young  leaves  in 
the  spring,  cut  close  to  the  root  with  part  of  the  stalks  on,  are 
said  to  be  good  when  boiled. 

MILKY  Way.     See  Galaxy. 

1\!ILL,  is  properly  an  engine  for  grinding  corn  and  other 
substauci's;  but  the  same  term  is  also  used  to  denote  a  variety 
of  machines,  particularly  if  the  first  mover  be  either  wind  or 
water. 

Bark  Mill,  a  mill  constructed  for  the  purpose  of  grinding 
and  pieparing  bark,  till  it  is  fit  for  the  use  of  a  tanner.  Bark- 
mills,  like  most  other  mills,  are  worked  sometimes  by  means 
of  horses,  at  others  by  water,  and  at  others  by  wind.  One  of 
the  best  mills  we  have  seen  described  for  these  purposes,  is 
that  invented  by  Mr.  Baguall,  of  Worsley,  in  Lancashire:  this 
machine  will  serve  not  ouly  to  chop  bark,  to  grind,  to  riddle, 
and  pound  it;  but  to  beam  or  work  green  hides  and  skins  out 
of  the  mastering  or  drench,  and  make  them  ready  for  the  ouse 
or  bark  liquor  ;  to  beam  sheepskins  and  other  skins  for  the 
skinner's  use  ;  and  to  scour  and  take  off  the  bloom  from  tanned 
leather,  when  in  the  currjing  state.  The  nature  and  connexion 
of  its  different  parts  may  be  understood  from  the  three  follow- 
ing figures,  Plate  II.,  Mechanics.  Fig.  4,  is  a  horizontal  plan 
of  the  mill.  Fig.  5,  longitudinal  section  of  it.  Fig.  6,  trans- 
verse section  of  it.  A,  the  water-wheel,  by  which  the  whole 
machinery  is  worked.  13,  the  shafts.  C,  the  pit-wheel,  which 
is  fixed  on  the  water-wheel  shaft  B,  and  turns  the  upright  shaft 
E,  by  the  wheel  F,  and  woiks  the  cutters  and  hammer  by  tapets. 
D,  the  spur  and  bevil-wheel  at  the  top  of  upright  shafts.  E, 
the  upright  shaft  F,  the  crown-wheel,  which  works  in  the 
pit  wheel  C.  G,  the  spur-nut  to  turn  the  stones  I.  P,  the 
beam,  with  knives  or  cutters  fixed  at  the  end,  to  chop  or  cut  the 
bark  ;  tthich  bark  is  to  be  put  upon  the  cutters  or  grating  !,  on 
which  the  beam  is  to  fall.  Q,  the  tryal  that  receives  the  bark 
from  the  cutters  i,  and  conveys  it  into  the  hopper  H,  by  which 
it  descends  through  the  shoe  .1  to  the  stones  I,  where  it  is 
ground.  K,  the  spout,  which  receives  the  bark  from  the  stones, 
and  conveys  it  into  the  tryal  L  ;  which  tryal  is  wired  to  sift  or 
dress  the  bark,  as  it  descends  from  the  stones  L  M,  the  trough 
to  receive  the  bark  that  passes  through  the  tryal  L.  R,  the 
hammer,  to  crush  or  bruise  the  bark  that  falls  into  the  dish  S, 
which  said  dish  is  on  the  incline,  so  that  the  hammer  keeps 
forcing  it  out  of  the  lower  side  of  the  said  dish,  when  bruised. 
k,  a  trough  to  receive  the  dust  and  moss  that  passes  through 
the  tryal  Q.  T,  the  bevil-wheel,  that  works  in  the  wheel  D, 
which  works  the  beam-knife  by  a  crank  V  at  the  end  of  the 
shaft  u.  W,  the  penetrating  rod,  which  leads  from  the  crank 
V  to  the  start  x.  .r,  the  start,  which  has  several  holes  in  it  to 
lengthen  or  shorten  the  stroke  of  the  beam-knife,  y,  the  shaft, 
to  which  the  slide  rods  /(,/«,  are  fixed  by  the  starts  n,  n.  h,  the 
slide  rod,  on  which  the  knife y" is  fixed  ;  which  knife  is  to  work 
the  hides.  Sec.  On  the  knife  are  two  springs  a.  a,  to  let  it  have 
a  little  play  as  it  makes  its  stroke  backwards  and  forwards,  so 
that  it  may  not  scratch  or  damage  the  hides,  8;c.  -,  is  a  calch  in 
the  slide-rod  A,  which  catches  on  the  arch-head  e;  and  the  said 
arch-head  conveys  the  knife  back  without  touching  the  hide, 
and  then  falls  back  to  receive  the  catch  again.  /,  the  roller  to 
take  up  the  slide. rod  /i,  while  the  hides  are  shifting  on  the  beam 
h  by  pulling  at  the  handle  wi.  i,  the  beam  to  work  the  hides, 
&c.  on.     Each  beam  has  four  wheels  ;;,/>,  working  in  a  trough 
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T0R(1,  f/,r/,  and  rtiiiovoil  hy  tlip  lovprs  c,c.  Wlicn  llic  knife  has 
worked  lliu  hide,  &c.  sullicicnlly  in  one  part,  tlic  beam  is  then 
shifted  by  the  lever  c  as  far  as  is  wanted,  d,  a  press,  at  the 
upper  end  of  the  beam,  to  hoUl  the  hidi;  fast  on  the  beam  wliile 
workin;;.  e,  an  arch-head,  on  uhi.Ji  ihe  slide-rod  /i  catehes.  /', 
the  knife  lixed  on  (lie  slide  rod /;,  to  work  the  hides,  &e.  i, 
Cutters  or  jcratin^  to  receive  the  hark  for  ehoppinK.  The  beam 
P,  with  kidves  or  cutters,  may  either  he  worked  by  tapers,  as 
described,  or  by  the  bevil-wheel  T,  with  a  crank,  as  V,  to  cut 
the  same  as  sliears.  The  knilc/is  lixc<l  at  the  bottom  of  the 
start,  which  is  fixed  on  the  slide-rod  A  ;  the  liottom  of  the  start 
is  split  open  to  adnut  the  knife,  the  widlh  of  one  foot ;  the  knife 
should  have  a  {cudfjeon  at  each  end,  to  fix  in  the  open  part  of 
the  start;  and  the  two  springs  «,«,  prevent  the  knife  from  giv- 
ing too  much  way  when  working  ;  the  knife  should  be  one  fool 
long  and  four  or  live  inches  broad.  Thcr  arcli-head  c  will  sliift 
nearer  to,  or  furlher  from,  the  beam  !i,  and  will  be  fixed  so  as 
to  carry  the  kiiifo  back  as  far  as  is  wanted,  or  it  may  be  taken 
away  till  wanted.  The  roller  /  is  taken  up  by  pulling  at  the 
liandle  hi,  w  hich  lakes  up  the  slide-rod  so  high  as  to  give  head- 
room under  the  beam-knife.  The  handle  may  be  hung  upon  a 
liook  for  that  purpose.  The  slide-rod  will  keep  running  upon 
the  roller  all  the  time  the  hide  is  shifting;  and  when  the  hide 
is  lixed  the  knife  is  put  on  the  beam  again  by  letting  it  down 
by  the  handle  hi.  There  may  be  two  or  more  knives  at  work 
on  one  beam  at  the  same  time,  by  having  dill'crent  slide-rods. 
There  should  be  two  beams,  so  that  the  workmen  could  he 
shifting  one  hide,  &e.  while  the  other  was  working.  The  beam 
must  he  Hat,  and  a  little  on  the  slope.  As  to  the  breadth,  it 
does  not  signify  ;  the  broader  it  is  the  less  shifting  of  the 
hides  will  be  wanted,  as  the  lever  c  will  shift  them  as  far  as 
the  width  of  the  hide,  if  required.  Mr.  Bagnall  has  formed  a 
kind  of  press  <l,  to  let  down,  by  a  lever,  to  hold  the  hi<le  fast 
on  each  side  of  the  knife  if  required,  so  that  it  will  sutler  the 
knife  to  make  its  back  stroke  without  pulling  the  hide  up  as  it 
comes  back.  The  slide-rod  may  be  weighted,  to  cause  the 
knife  to  lay  stress  on  the  hide,  &c.  according  to  the  kind  and 
condition  of  the  goods  to  be  worked.  Hides  and  skins  for  the 
skinner's  use  aie  worked  iu  the  same  way  as  for  the  tanners. 
Scouring  of  tanned  leather  for  the  eurrici's  use  will  be  done 
on  the  beam,  the  same  as  working  green  hides.  It  is  only 
taking  the  knife  away,  and  fixing  a  stone  in  the  same  manner 
as  the  knife  by  the  said  joint,  and  to  have  a  brush  fixed  to  go 
either  before  or  after  the  stone.  The  leather  will  be  better 
secured  this  way  than  by  baud,  and  mueli  sooner.  The  whole 
machinery  may  he  worked  by  water,  wind,  steam,  or  any  other 
power.  .Vud  that  part  of  the  machinery  which  relates  to  the 
beaming  part  of  the  hides  may  be  fixed  to  any  horse  bark-mill, 
or  may  be  worked  by  a  horse  or  other  power  separately. 

Bather's  Mill,  is  a  kind  of  water-mill,  invented  by  Dr. 
Barker,  which  without  wheel  or  trundle  performs  the  operation 
of  grinding  corn.  This  mill  is  represented  in  fig.  7,  Plate  H.  of 
Mechanics,  in  which  A  is  a  pi^e  or  channel  that  brings  water 
from  a  reservoir  to  the  upright  tube.  The  water  runs  down 
the  tube,  and  thence  into  the  horizontal  trunk  C,  wliieli  has 
equal  arms  ;  and  runs  out  through  holes  at  d  and  e,  open- 
ing on  contrary  sides  near  the  ends  of  those  arras.  Tliese 
orifices  d,  e,  have  sliders  fitted  to  Ihem,  so  that  their  magnitude 
may  be  increased  or  diminished  at  pleasure.  The  upright 
spindle  D  is  fixed  iu  the  bottom  of  the  trunk,  and  screwed  to  it 
below  by  the  nut//  ;  and  is  fixed  into  the  trunk  by  two  cross 
bars/:  so  that,  if  the  tube  U  and  trunk  C  be  turned  round, 
the  spindle  I)  will  be  turned  also.  The  top  of  the  spindle  goes 
square  into  the  rynd  of  the  upper  millstone  H,  as  in  common 
mills;  and  as  the  trunk,  tube,  and  spindle,  turn  round,  the 
mill-stone  is  turned  round  thereby.  The  lower  or  quiescent 
mill-stone  is  nprescnted  by  I  ;  and  K  is  the  (lour  on  which  it 
rests,  ill  which  is  the  hole  L  to  let  the  meal  run  through,  and 
fall  down  into  a  trough  which  miy  be  about  M.  The  hoop  or 
case  that  goes  round  the  mill-stone  rests  on  the  lloor  K,  and 
supports  the  hopper,  in  the  common  way.  The  loner  end  of 
the  spindle  turns  iu  a  hole  in  the  bridge-tree  G  F,  which  siiii- 
ports  the  mill-stone,  tube,  spindle,  and  trunk.  This  tree  is 
moveable  on  a  pin  at  A,  and  ils  other  cud  is  supported  by  an 
iron  rod  N  fixed  into  it,  the  top  of  the  rod  going  through  Ihe 
first  bracket  O,  and  having  a  screw-nut  o  upon  it,  above  the 


bracket,  liy  turning  this  nut  forward  or  backward,  the  inill- 
stonc  is  raisi  (1  or  lowered  at  pleasure.  Whilst  the  lube  15  li 
kept  lull  (if  watei  Irom  the  pipe  .\,  and  the  water  continues  to 
run  out  from  the  ends  of  Ihe  trunk;  the  upper  mill-stone  II, 
together  w  ilh  the  trunk,  tube,  and  spindle,  turn  round.  Hut  if 
the  holes  in  Ihe  trunk  were  slopped,  no  iiiotioii  would  ensue, 
even  though  the  trunk  and  lube  were  full  of  water.  I'or,  if 
there  were  no  hole  in  Ihe  Iiunk,  the  pressure  of  the  uiiiir  would 
be  eipial  against  all  p^irls  of  its  sides  within.  Hut  when  the 
water  has  free  egress  through  the  holes,  its  pressure  there  is 
entirely  removed  :  and  the  pressure  against  the  parts  of  the 
sides  which  arc  opposite  to  the  holes  turns  the  machine. 

Mr.  .lames  Hunisey,  an  .\iiierican  genlleiiian,  has  rather  im- 
proved this  machine,  by  conveying  the  water  from  Ihe  reservoir, 
not  by  a  pipe  as  A  D  15,  in  great  part  of  which  the  spindle 
turns,  but  by  a  (lipe  which  descends  from  A,  without  the  frame 
LN,  till  it  reaches  as  low,  or  lower,  than  (i  ;  and  then  to  be 
conveyed  by  a  curNilinear  neck  and  collar  fioiii  O  to  i/,  where 
it  ent<rs  the  arms,  as  is  shewn  by  the  dotted  lines  at  the  lower 
part  of  the  figure.  A  like  improvement  was  made  by  M.  Seg- 
ner,  a  German. 

Most  of  the  authors  who  have  attempted  to  lay  down  the 
theory  of  this  mill  have  fallen  into  error:  the  most  ingenious 
theory  we  have  yet  seen  is  by  Dr.  Gregory,  who  from  a  rigid 
investigation  of  the  modus  oitcrimdi,  deduces  the  fidlouing  easy 
practical  rules  for  the  construction  of  this  mill :  — 1.  Make  each 
arm  of  the  horizontal  tube,  from  the  centre  of  motion  to  the 
centre  of  the  aperture,  of  any  convcrdent  length,  not  less  than 
,i  of  the  perpendicular  height  of  the  water's  surface  above  tliese 
centres.  2.  Multiply  the  length  of  the  arm  in  feet,  by  -GISCo, 
and  take  the  square  root  of  the  product  for  the  proper  time  of 
a  revolution  in  seconds  ;  and  adapt  the  other  parts  of  the  ma- 
chinery  to  this  velocity  :  or,  :!.  If  the  time  of  a  revolution  be 
given,  multiply  the  sijuare  of  this  time  by  rf;2iMj  for  the  pro- 
portional length  of  the  arm  in  feet.  4.  Multiply  together  the 
brcadtli,  depth,  and  velocity,  per  second,  of  the  race,  and  divide 
the  last  product  by  1427  times  Ihe  square  root  of  the  height, 
for  the  area  of  either  aperture:  or,  multiply  the  continual  pro- 
duet  of  the  breadth,  depth,  and  velocity,  of  Ihe  race,  by  the 
square  root  of  the  height,  and  by  the  decimal  1)7;  the  last  pro- 
duet,  divided  by  the  height,  will  gi\c  the  area  of  the  aperture. 
5.  Multiply  the  area  of  cither  aperture  by  the  lieiglit  of  the 
head  of  water,  and  the  product  by  .55-775  (or  .J6  lbs.)  for  the 
moving  force,  estimated  at  the  centres  of  the  apertures  in 
jiounds  avoirdupois.  G.  The  power  and  velocity  at  the  aper- 
tures may  be  easily  reduced  to  any  part  of  the  machinery,  by 
obvious  rules. 

D'fHrf  Mill,  as  its  name  imports,  is  a  machine  or  mill  that 
receives  motion  from  the  impulse  of  the  wind.  Fig.  1,  in  the 
plate  represents  a  windmill,  whose  internal  structure  is  much 
the  same  as  a  water  mill,  but  the  external  surface  consists  of 
the  circular  building  M  N,  that  contains  the  machinery  ;  E  the 
extremity  of  the  wind  shaft,  or  chief  axis,  v\liieh  is  generally 
inclined  from  8  to  1.5  degrees  to  the  horizon;  and  Ii.\,EB, 
E  C,  E  D,  are  four  rectangular  frames,  upon  which  sails  of  cloth 
of  the  same  form  are  stretched.  At  the  extremity  G  of  the 
sails,  their  surface  is  inclined  to  the  axis  72",  and  at  their  fur- 
thest extremities  A  D,  &c.  the  inclination  of  the  sail  is  about 
8;)'^.  Now  when  the  sails  are  adjusted  to  the  wind,  which  hap- 
pens when  the  wind  blows  in  the  direelioii  of  the  wind-shaft 
K,  the  impulse  of  the  wind  upon  the  oblique  sails  may  be  re- 
solved into  two  forces,  one  of  which  acts  at  right  angles  to  the 
windshaft,  and  is  therefore  employed  solely  in  giving  a  motion 
<if  rotation  to  the  sails  and  the  axis  upon  which  they  are  fixed. 
When  the  mill  is  used  for  grinding  corn,  a  crown  wheel,  fixed 
to  the  principal  axis  E,  gives  motion  to  a  lantern  or  trundle, 
whose  axis  carries  the  moveable  mill-stone. 

Method  o/Tinniiiff  the  Sails  to  the  Wind. — That  tlic  \\ind  may 
act  with  the  greatest  ellieacty  upon  the  sails,  the  windshaft  must 
have  the  same  direction  as  Ihe  wind.  But  as  this  direction  is 
perpetually  changing,  some  apparatus  is  necessary  for  bringing 
the  windshaft  and  sails  into  their  proper  position.  This  is 
sometimes  elVeeted  by  siippoiting  the  inachiiu-ry  on  a  strong 
vertical  axis,  whose  pivot  moves  in  a  bra<s  socket  firmly  fixed 
into  the  ground,  so  that  the  whole  machiuc,  by  means  of  a  lever 
may  be  uiade  to  revolve  upon  this  axis,  and  be'properly  adjust- 
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ed  to  the  direction  of  llie  wind.  Most  wind-mills,  however,  are 
furnished  with  a  moveable  roof,  which  revolves  upon  friction 
rollers  inserted  in  the  fixed  kerb  of  the  mill  ;  and  the  adjust- 
ment is  etVected  by  the  assistance  of  a  simple  lever.  As  both 
these  methods  of  adjustment  require  the  assistance  of  msn,  it 
would  be  very  desirable  that  the  same  effect  should  be  produ- 
ced solely  by  the  action  of  the  wind.  This  may  be  done  by 
fixinfr  a  large  wooden  vane  or  weather-cock  at  the  extremity 
of  a  long  horizontal  arm  vihich  lies  in  the  same  vertical  plane 
with  the  windshaft.  By  this  means,  when  the  surface  of  the 
vane,  and  its  distance  from  the  centre  of  motion,  are  sufficiently 
great,  a  very  gentle  breeze  will  exert  a  sufficient  force  upon 
the  vane  to  turn  the  machinery,  and  will  always  bring  the  sails 
and  windshaft  to  their  proper  position.  This  weather-cock,  it 
is  evident,  may  be  applied  either  to  machines  which  have  a 
moveable  roof,  or  which  revolve  upon  a  vertical  arbor. 

On  I  lie  Form  and  Position  of  Wind  Mill  Sails. — It  appears 
from  the  investigations  of  Parent,  that  a  maximum  ell'ect  will 
be  produced  when  the  sails  are  inclined  34|  degrees  to  the  axis 
of  rotation,  or  when  the  angle  of  weather  is  35J  degrees.* 
The  angle  of  inclination  assigned  by  Parent  is  certainly  the 
most  efficacious  for  giving  motion  to  the  sails  from  a  state  of 
rest,  and  for  preventing  them  from  stopping  when  in  motion  ; 
but  he  has  not  considered  that  the  action  of  the  wind  upon  a 
.sail  at  rest  is  difl'erent  from  its  action  upon  a  sail  in  motion  ; 
for  since  the  extremities  of  the  sails  move  with  greater  rapidity 
tiian  the  parts  nearer  the  centre,  the  angle  of  weather  should 
be  greater  towards  the  centre  than  at  the  extremity,  and  should 
vary  with  the  velocity  of  each  part  of  the  sail.  The  following 
table  exhibits  the  angle  of  inclination  and  weather  which  must 
be  given  to  different  parts  of  the  sails. 


Parts  of  the  Ra- 
dius from  the 
centre  of  mo- 
tion at  E. 

Velocity    of  the 
Sail    at   tliese 
distances,    or 
values  of  c. 

Angle  made  with 
the  axis. 

Anjle  of 
Weather. 

Deg.     Min. 

Deg.     Mm. 

\ 

a 
3 

63         26 

26         34 

I 

la 
3 

69         54 

20           6 

I  or  \ 

a 

74         19 

15           4 

h  or  1 

4ffl 
~3~ 

77         20 

12         40 

1 

5rt 
3 

79         27 

10         33 

1 

2« 

81           0 

9           0 

Results  nf  Smeaton's  Experiments. — Mr.  Smeaton  found  from  a 
variety  of  experiments,  that  the  common  practice  of  inclining 
plane  sails  from  72°  to  75°  to  the  axis,  was  much  more  effica- 
cious than  the  angle  assigned  by  Parent,  the  effect  being  as 
45  to  31.  When  the  sails  were  weathered  in  the  Dutch  manner, 
that  is,  when  their  surfaces  were  concave  to  the  wind,  and  when 
the  angle  of  inclination  increased  towards  their  extremities, 
they  produced  a  greater  effect  than  when  they  were  weathered 
either  in  the  common  way,  or  according  to  Euler's  theorem. 
But  when  the  sails  were  enlarged  at  their  extremities  as  repre- 
sented at  aft,  in  fig.  2,  so  that  a  ji  was  one  third  of  the  radius 
E  D,  and  a  D  to  D  /3  as  5  to  3,  their  power  was  greatest  of  all, 
though  the  surface  acted  upon  by  the  wind  remained  the  same. 
If  the  sails  be  farther  enlarged,  the  effect  is  not  increased  in 
proportion  to  the  surface;  and  besides,  when  the  quantity  of 
cloth  is  great,  the  machine  is  much  exposed  to  injury  by  sudden 
squalls  of  wind.     In  Mr.  Smeaton's  experiments,  the  angle  of 

•  The  weather  of  the  sails,  is  the  angle  which  the  surface  forms  with  the 
plane  in  which  they  move,  and  is  equal  to  the  complement  of  the  angle  which 
that  surface  forms  with  the  axis. 


weather  varied  with  the  distance  from  the  axis  ;  and  it  ap- 
peared from  several  trials,  that  the  most  eDicacious  angles  were 
those  in  the  following  table. 


Parts  of  the  Radins 

E  A,  which  is  di- 

Aug 

e  with  the  Axis. 

Angle  of  Weather. 

vided  into  6  parts. 

1 

72 

18 

2 

71 

19 

3 

72 

18  middle 

4 

74 

16 

6 

771 

m 

6 

83 

7 

If  the  radius  E  D  of  the  sail  be  30  feet,  then  the  sail  will 
commence  at  J  E  D,  or  5  feet  from  the  axis,  where  the  angle  of 
inclination  will  be  72°.  At  §  B  D,  or  10  feet  from  the  axis,  the 
angle  will  be  71",  and  so  on. 

On  the  Effect  of  Wi?id  Mill  Sails. — The  following  maxims,  de- 
duced by  Mr.  Smeaton  from  his  experiments,  contain  the  most 
accurate  information  upon  this  subject. 

Maxim  1.  The  velocity  of  wind-mill  sails,  whether  unloaded 
or  loaded,  so  as  to  produce  a  maximum  effect,  is  nearly  as  the 
velocity  of  the  wind,  their  shape  and  position  being  the  same. 
2.  The  load  at  the  maximum  is  nearly,  but  somewhat  less  than 
as  the  square  of  the  velocity  of  the  wind,  the  shape  and  posi- 
tion of  the  sails  being  the  same.  3.  The  effects  of  the  same 
sails  at  a  maximum,  are  nearly,  but  somewhat  less  than,  as  the 
cubes  of  the  velocity  of  the  wind.  4.  The  load  of  the  same  sails 
at  the  maximum  is  nearly  as  the  squares,  and  their  effects  as 
the  cubes,  of  their  number  of  turns  in  a  given  time.  5.  When 
sails  are  loaded,  so  as  to  produce  a  maximum  at  a  given  velo- 
city, and  the  velocity  uf  the  wind  increases,  the  load  continuing 
the  same  ;  1st,  The  increase  of  effect,  when  the  increase  of  the 
velocity  of  the  wind  is  small,  will  be  nearly  as  the  square  of 
those  velocities  ;  2dly,When  the  velocity  of  the  wind  is  double, 
the  effect  will  be  nearly  as  10  :  27J  :  But,  3dly,  When  the  ve- 
locities compared  are  more  than  double  of  that  where  the 
given  load  produces  a  maximum,  the  effects  increase  nearly  in 
the  simple  ratio  of  the  velocity  of  the  wind.  6.  In  sails  where 
the  figure  and  positions  are  similar,  and  the  velocity  of  the 
wind  the  same,  the  number  of  turns  in  a  given  time  will  be  re- 
ciprocally as  the  radius  or  length  of  the  sail.  7.  The  load  at  a 
maximum,  that  sails  of  a  similar  figure  and  position  will  over- 
come at  a  given  distance  from  the  centre  of  motion,  will  be  as 
the  cube  of  the  radius.  8.  The  effects  of  sails  of  similar  figure 
and  position  are  as  the  square  of  the  radius.  9.  The  velocity 
of  the  extremities  of  Dutch  sails,  as  well  as  of  the  enlarged 
sails,  in  all  their  usual  positions  when  unloaded,  or  even  loaded 
to  a  maximum,  are  considerably  quicker  than  the  velocity  of 
the  wind. 

A  new  mode  of  constructing  the  sails  of  windmills  has  been 
recently  given  by  Mr.  Sutton,  and  fully  described  by  Mr.  Hes- 
Icdcn,  of  Barton,  in  a  work  exclusively  devoted  to  the  subject. 
Mr.  Sutton  gives  his  sails  the  form  represented  in  fig.  4.  and 
makes  the  angle  of  weather  at  the  point  M,  equidistant  from  A 
and  B,  equal  to  22"  30'.  The  inclination  of  the  sail  at  any 
other  point  N  of  the  sail,  is  an  angle  w  hose  sine  is  the  distance 
of  that  point  from  the  centre  of  motion  A,  the  radius  being  the 
breadth  of  the  sail  at  that  point.  Fig.  3.  shews  the  angle  at 
the  different  points  of  the  sail ;  and  the  apparent  and  absolute 
breadth  of  the  sail  at  these  points.  Mr.  Sutton's  mode  of  regu. 
lating  the  velocity  of  the  sails,  and  of  bringing  them  to  a  state 
of  rest,  is  particularly  ingenious. 

We  shall  now,  therefore,  proceed  to  describe  a  wind-mill, 
varying  in  many  respects  from  the  ^;oinmnn  construction.  This 
mill  was  invented  by  James  Verrier,  of  North  Curry,  in  Somer- 
setshire, who  received  a  premium  from  the  Society  of  Arts,  for 
this  useful  specimen  of  his  ingenuity.  Verrier  has  contrived  a 
register  or  regulator,  by  which  the  vanes  are  suffered  to  yield 
and  give  way  to  the  impetus  of  the  wind,  when  it  is  too  forcible; 
and  when  it  is  too  languid,  it  brings  the  vanes  up  to  the  wind, 
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till  ils  force  is  siiflicicnt  to  give  tlio  mill  a  proper  ilofjrcc  of  ve- 
locity ;  by  tliis  contrivance,  the  winil  is  justly  proportioned  to 
the  resistance  or  number  of  stones  put  to  work,  and  the  mill 
less  liable  to  be  set  on  tire,  or  dcstrojed  by  the  violence  of  ils 
motion.  The  vertical  shaft  of  this  mill  is  also  much  shorter 
than  usual,  in  conscqnenee  of  whieli  the  whole  buildinj;  (and 
especially  the  door  onwliieh  the  stones  are  placed)  is  consider- 
aldy  stronger,  and  less  liable  to  vibrate  than  in  the  common 
mills. 

'I'liis  mill,  vvliicli  has  elfjht  quadrant  sails,  is  represented  in  fiR..'), 
plate  Windmills,  where  .\AA  are  the  three  principal  posts,  20 
ieet,  7i  inches  lonjr,  "i'i  inches  broad  at  their  lower  extreniilics, 
18  inches  at  their  upper,  and  17  imhes  thick.  The  colnnni  11 
is  12  feet  lOJ  inches  lonjc,  \i)  inches  in  diameter  at  its  lower 
extremity,  and  IG  inches  at  ils  upper;  it  is  fixed  in  the  centre 
of  the  mill,  passes  through  the  (irst  lloor  E,  bavinj;  its  njiper 
end  secured  by  the  rails  0  (J.  E  B  E  are  the  sirders  of  tlio 
first  floor,  one  of  «  hich  is  only  seen,  being  8  feet  3  inches  long, 
II  inches  broad,  and  i)  Ihick  ;  they  are  mortised  into  the  prin- 
cipal posts  A  .\  A  and  the  column  B,  and  are  about  8  feet  .") 
inches  above  the  ground  lloor.  I)  D  D  are  three  posis,  (i  feet 
4J  inches  long,  9  inches  broad,  and  G  inches  lhi(tk  ;  they  are 
mortised  into  the  girders  IC  F  of  the  first  and  second  lloor,  2 
feet  4  inclics  distant  from  Ihe  posts,  A,  &c.  F  F  F  are  the 
girders  of  the  second  lloor,  (i  feet  long,  11  inches  broad,  and  9 
thick:  they  arc  mortised  into  the  posts  A,  Sec.  and  rest  upon 
the  upper  ends  of  tlie  posts  D,  &c.     The  three  rails  G  G  G  are 

3  feet  11  inch  long,  7  inches  broad,  and  .3  thick:  they  arc 
mortised  into  the  posts  \)  and  the  upper  end  of  the  column  15, 

4  feet  3  inches  above  the  lloor  to  their  upper  edges.  I*  is  one 
of  the  arms  which  support  the  cxlrcniilies  of  the  bray-trees  ; 
its  length  is  2  feet  4  inches,  its  breadth  8  inches,  and  its  thick- 
ness (j  inches.  I  is  one  of  the  bray-trees  into  which  the  extre- 
mity of  one  of  the  bridge-trees  K  is  mortised.  Kacli  bray-tree 
is  4  feet  i)  inches  long,  ftj  inches  broad,  and  seven  tluck  ;  and 
each  bridge-tree  is  4  feet  (i  inches  long,  9  inches  broad,  and  7 
thick,  being  curved  9  inches  from  a  right  line,  and  iurnislied 
with  a  piece  of  brass  on  ils  upper  surface,  to  receive  the  under 
pivot  of  the  mill-stones.  L  L  are  two  iron  screw  bolts  which 
raise  or  depress  the  fore-ends  of  the  bray-trees.  M  .M  M  are 
the  three  nullstones,  and  N  N  N  the  iron  spindles,  each  9  feet 
long,  on  which  the  upper  mill-stones  are  fixed.  O  is  one  of 
three  wallowers  which  are  fixed  in  the  upper  ends  of  the  spin- 
dles N  N  N  ;  they  are  IG  inches  in  diameter,  and  each  is  fur- 
nished with  14  trundles,  /"is  one  of  Ihe  carriage-rails  in  which 
the  upper  pivot  of  the  spindle  turns,  and  is  4  feet  2  inches  long, 
7  inches  broad,  and  4  thick.  It  turns  on  an  iron  bolt  at  one 
end,  the  other  end  sliding  in  a  bracket  fixed  to  one  of  the 
joists,  and  forms  a  mortise  in  which  a  wedge  is  driven  to  set 
the  rail  and  wallower  in  or  out  of  its  work  :  t  is  the  horizontal 
spur-wheel  that  gives  motion  to  the  wallowers;  it  is  3  feet  G 
inches  diameter,  is  fixed  to  the  perpendicular  shaft  T,  and 
has  42  cogs  or  teeth.  The  perpendicular  shaft  T  is  9  feet  1 
inch  long,  and  14  inches  in  diameter,  having  two  iron  spindles, 
the  under  spindle  turns  in  a  brass  block  let  flush  into  the  liigher 
end  of  the  column  15,  and  the  upper  spindle  turns  in  a  brass 
plate  inserted  into  the  lower  surface  of  the  carriage  rail  C.  The 
spur-wheel  r  is  fixed  on  the  upper  end  of  the  vertical  shaft  T, 
and  is  turned  by  the  crown  wheel  ii  on  the  windshaft  e;  it  is  3 
feet  2  inches  in  diameter,  and  is  furnished  with  15  cogs.  The 
carriage  rail  C,  which  is  fixed  on  the  sliding  kerb  z,  and  sup- 
ports the  upper  pivot  of  the  vertical  shaft,  is  17  feet  2  inches 
long,  1  fool  broad,  and  9  inches  thick.  Y  Y  t^,  is  the  fixed 
kerb,  17  feet  3  inches  diameter,  14  inches  broad,  and  10  thick  ; 
being  mortised  into  the  posts  A  A  A,  and  fastened  with  screw- 
bolts.  The  sliding  kerb  z  is  of  the  same  diameter  and  breadth 
as  the  fixed  kerb,  but  its  thickness  is  only  7i  inches.  It  re- 
volves on  12  friction  rollers  inserted  on  the  upper  surface  of  the 
kerb  Y  Y  ii,  and  has  4  iron  half  staples  Y  Y,  !s:c.  fastened  on 
its  outer  edge,  the  perpendicular  arms  of  which  are  10  inches 
long,  2  inches  broad,  and  I  inch  thi('k,  and  embrace  tlic  outer 
edge  of  the  fixed  kerb,  to  prevent  the  sliding  one  from  being 
blown  oil'.  The  capsills  X,  V,  of  the  mill  are  18  feet  9  inches 
long,  14  inches  broad,  and  1  foot  Ihick  ;  they  are  fixed  at  each 
end  with  strong  iron  screw  bolts  to  the  sliding  kerb,  and  to  the 
carriage-rail  C.     On  the  right  hand  of  u;  is  seen  the  extremily 
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of  a  cross  rail,  which  is  fixed  into  the  capsils  X  and  V  by 
strong  iron  bolls  ;  c  is  a  bracket  .O  feet  long,  IG  inches  in  its 
extreme  breadth,  and  10  inches  thick  ;  it  is  bushed  with  a 
strong  brass  collar,  in  which  the  under  spinille  of  the  w  indshaft 
turns,  and  is  fixed  to  the  cross  rail  ic,with  iron  screw  bolts  and 
nuts  ;  h  Is  another  bracket  7  feet  long,  4  feel  broad,  and  10 
inches  thick  ;  it  is  let  into  the  four  ends  of  the  capsils,  and  that  it 
may  embrace  the  collar  of  the  winiKliafl,  it  is  ilividcd  ifito  two 
pails,  whi(-h  are  lixed  together  with  screw  bolts.  The  wind- 
shaft  c  is  \:>  feet  long,  2  feet  in  diameter  at  the  fore  end,  and  18 
inches  at  the  bark  end  ;  its  pivot  at  the  back  end  is  (>  inches 
diameter;  and  the  shaft  has  a  hole  bored  through  it  to  admit 
an  iron  rod  to  pass  easily  through.  The  vertical  crown  wheel 
V  is  six  feet  in  diameter,  having  .04  cogs  which  turn  the  spur 
wheel  r.  The  bolster  d,  which  is  G  feet  3  inches  long,  1;(  inches 
broad,  and  G  thick,  is  tenoned  in  the  cross  rail  w,  directly  un- 
der Ihe  centre  of  the  windshaft,  having  a  brass  pulley  fixed  in 
a  mortise  at  its  fore  end.  On  the  upper  surface  of  this  bolster  is 
a  groove  in  which  the  sliding  bolt  H  moves,  having  a  brass  stud 
at  its  fore  end.  This  sliding  bolt  is  not  distinctly  seen  in  the 
figure,  but  the  round  top  of  the  brass  stud  is  visible  below 
the  letter  h  :  the  back  end  of  the  iron  rod  that  passes  through 
the  windshaft  bears  against  the  brass  stud.  The  sliding  bolt 
is  4  feet  9  inches  long,  9  inches  broad,  and  4  inches  thick.  At 
its  fore  end  is  fixed  a  line  whi(-h  passes  over  the  brass  pulley 
in  the  bolster,  and  appears  at  a  with  a  weight  attached  to  its 
other  end,  sullieicnt  to  make  the  sails  face  the  wind  that  is 
strong  enough  to  work  the  number  of  .stones  employed  ;  and 
when  the  pressure  of  the  wind  is  more  ^!lall  sufficient,  the  sails 
turn  on  an  edge,  and  press  back  the  sliding  bolt,  which  pre- 
vents their  going  with  too  great  velocity  ;  and  whenever  the 
wind  abates,  the  sails  liy  Ihe  weight  a  are  pressed  up  to  their 
proper  place  again.  IJy  ihis  apparatus  llic  wind  is  regulated, 
and  justly  proportioned  to  the  resistance  or  work  at  any  lime 
to  be  performed;  an  uniformity  of  motion  is  likewise  secured, 
and  the  mill  is  far  less  likely  ever  to  move  with  so  rapid  a 
motion  as  to  risk  ils  destruction. 

That  the  reader  may  understand  how  these  effects  are  pro- 
duced, we  have  represented,  in  lig-  G,  the  iron  rod  and  the  arms 
which  bear  against  the  vanes  or  sails  ;  a  h  is  the  iron  rod  which 
passes  through  the  windshaft  c  in  fig.  7  ;  A  is  the  extremity 
which  moves  in  the  brass  stud  that  is  fixed  upon  the  sliding 
bolt ;  01,  «i,  &c.  are  the  cross  arms  at  right  angles  to  a  h,  whose 
extremities  i,  i,  similarly  marked  in  fig.  7-  bear  upon  the  edges 
of  the  vanes.  The  arms  ai  are  Gi  feet  long,  reckoning  from  the 
centre  a,  1  foot  broad  at  the  centre,  and  6  inches  thick  ;  the 
eight  arms  n,  n,  kc.  that  cany  the  sails  are  ISJ  feet  long,  their 
greatest  breadth  is  1  foot,  and  their  thickness  9  inches,  gradu- 
ally diminishing  to  their  outer  ends,  where  they  are  only  3 
inches  in  diameler  ;  the  inner  ends  of  these  arms  arc  mortised 
into  the  windshaft.  The  4  cardinal  sails  m, ;;;,  hi,  jh,  are  each 
13  feet  long,  8  feet  broad  at  their  outer  ends,  and  3  feet  at  their 
lower  extremities  ;  ;>,;»,  &c.  are  the  four  assistant  sails  which 
have  the  same  dimensions  as  the  cardinal  one's,  to  which  they 
are  joined  by  the  line  S  S  S  .S.  The  angle  of  the  sail's  inclina- 
tion, when  first  opposed  to  the  wind, is 45 degrees,  and  regularly 
the  same  from  end  to  end. 

It  is  evident  fnun  the  preceding  description  of  this  machine, 
that  the  windshaft  c  moves  along  with  the  sails  ;  the  vertical 
crown  wheel  v  drives  Ihe  spur  wheel  r,  fixed  upon  the  axis  T, 
which  carries  also  the  spur  wheel  t.  This  wheel  impels  the 
three  wallowers  O,  one  of  which  only  is  seen  in  the  figure  ;  these 
being  lixed  upon  the  spindles  N,  &c.  communicate  motion  to  Ihe 
turning  mill-stones. 

Mr.  John  15y  water,  of  Nottingham,  took  out  a  patent  in  Sep- 
tember, 1804,  for  a  method  of  clothing  and  unclothing  the  sails 
of  windmills  while  in  motion,  (provided  they  arc  made  after  the 
Dutch  manner,)  by  which  the  mill  may  be  clothed  either  in 
whole  or  in  part,  in  an  easy  and  expeditious  manner,  by  a  few 
revolutions  of  the  sails,  whether  they  arc  going  fast  or  slow, 
leaving  the  surface  smooth,  even,  and  regular  in  breadth  from 
top  to  bottom  ;  and  in  like  manner  the  cloth,  or  any  part  of  it, 
may  be  rolled  or  folded  up  to  the  whip  at  pleasure,  by  simple 
and  durable  macliinery.  The  invention  consists  in  either  fold- 
ing or  unfolding  the  cloths  while  the  sails  are  in  motion,  by 
means  of  cylinders  or  rollers  of  any  shape,  as  long  as  the  sails, 
»  G 
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with  a  toothed  wheel  at  one  end  ofeach,  workinj;  either  directly 
or  indirectly  into  two  wheels  without  arms,  which  are  hung  so 
as  to  turn  upon  a  ring  of  iron  fixed  to  the  shaft-head  close  be- 
hind the  back  stocks,  and  which  may  be  alternately  stopped  ; 
so  that  the  wheels  at  the  ends  of  the  cylinders  must  directly, 
or  by  means  of  a  connexion  of  wheels  called  carriers  or 
nuts,  work  into  them,  by  revolving  round  thera  through  the 
power  of  the  wind  acting  on  the  sails;  so  that  the  cylinders 
must  necessarily  turn  round,  and  roll  up  or  fold,  or  unroll  or 
unfold  the  cloth  which  is  fastend  to  tlieni,  according  to  the 
respective  wheel,  without  arms,  which  is  stopped  for  that  pur- 
pose. Such  is  the  general  contrivance  ;  a  detailed  account 
with  fijfures  may  be  seen  in  the  Repertory  of  Arts,  &c.  vol.  vi. 
N.  S. 

On  Horizontal  Wind  Mills. — Various  opinions  have  been  en- 
tertained respecting  the  relative  advantages  of  horizontal  and 
vertical  wind-mills.  Mr.  Smeaton,  with  great  justice,  gives  a 
decided  preference  to  the  latter;  but  when  he  asserts  that  hori- 
zontal wind-mills  have  only  J  or-jLof  the  power  of  vertical  ones, 
he  certainly  forms  too  low  an  estimate  of  their  power.  Mr. 
Beatson,  on  the  contrary,  who  has  received  a  patent  for  the 
construction  of  a  new  horizontal  wind-mill,  seems  to  be  preju- 
diced in  their  favour,  and  greatly  exaggerates  their  compara- 
tive value.  From  an  impartial  investigation,  it  will  probably 
appear,  that  the  truth  lies  between  these  two  opposite  opinions ; 
but  before  entering  on  this  discussion,  we  must  first  consider 
the  nature  and  form  of  horizontal  wind-mills- 

In  fig.  4,  C  K  is  the  windshaft,  which  moves  upon  pivots. 
Four  cross  bars,  C  A,  C  D.  I  B,  F  G,  arc  fixed  to  this  arbour, 
which  carry  the  frames  A  P  I  B,  D  E  F  G.  The  sails  A  I,  E  G, 
are  stretched  upon  these  frames,  and  are  carried  round  the 
axis  C  K,  by  the  perpendicular  impulse  of  the  wind.  Upon 
the  axis  C  K,  a  toothed  wheel  is  fixed,  wliicli  gives  motion  to 
the  particular  machinery  that  is  employed.  In  the  figure  only 
two  sails  are  represented;  but  there  are  always  other  two 
placed  at  right  angles  to  these.  Now,  let  the  sails  be  exposed 
to  the  wind,  and  it  will  be  evident  that  no  motion  will  ensue  ; 
for  the  force  of  the  wind  upon  the  sail  A  I,  is  counteracted  by 
an  equal  and  opposite  force  upon  the  sail  E  G.  In  order,  then, 
that  the  wind  may  conimuiiicale  motion  to  the  machine,  tlie 
force  upon  the  reluming  sail  E  G  must  eitlier  he  removed  by 
screening  it  from  the  wind,  or  diniiiiislied  by  making  it  present 
a  less  surface  when  returning  against  the  wind.  The  first  of 
these  methods  is  adopted  in  Tartary,  and  in  some  provinces  of 
Spain  ;  but  is  objected  to  by  Mr.  Beatson,  from  the  inconve- 
nience and  expense  of  the  machinery  and  attendance  requisite 
for  turning  the  screens  into  their  proper  positions.  Notwith- 
standing this  objection,  however,  Mr.  Beatson  thinks  that  this 
is  the  best  method  of  diminishing  the  action  of  the  wind  upon 
the  returning  sails,  for  the  moveable  screen  may  easily  be 
made  to  follow  the  direction  of  the  wind,  and  assume  its  proper 
position,  by  means  of  a  large  wooden  weathercock,  without 
the  aid  either  of  men  or  machinery.  It  is  true,  indeed,  that 
the  resistance  of  the  air  in  the  returning  sails  is  not  completely 
removed;  but  it  is  at  least  as  much  diminished  as  it  can  be  by 
any  method  hitherto  proposed.  Besides,  when  this  plan  is 
resorted  to,  there  is  no  occasion  for  any  moveable  Haps  and 
hinge.".,  which  must  add  greatly  to  the  expense  of  every  other 
method. 

The  mode  of  bringing  the  sails  back  against  the  wind,  which 
l\Ir.  Beatson  invented,  is  perhaps  the  simplest  and  best  of  the 
kind.  He  makes  each  sail  A  I  to  consist  of  six  or  eight  Haps 
or  vanes,  A  P  t  1,  i  1  c  2,  &c.  moving  upon  hinges  represented 
by  the  dark  lines,  A  I',  4  1,  c  2,  &c.  so  that  the  lower  side  b  1, 
of  the  first  flap  overlaps  the  hinge  or  higher  side  of  the  second 
flap,  and  soon.  When  the  wind,  therefore,  acts  upon  the  sail 
A  I,  each  flap  will  press  upon  the  hinge  of  the  one  immediately 
below  it,  and  the  whole  surface  of  llie  sail  will  be  exposed  to 
its  action.  liut  when  the  sail  A  I  returns  against  the  wind,  the 
flaps  will  revolve  round  upon  their  hinges,  and  present  only 
tlieir  edges  to  the  wind,  as  is  represented  at  E  G,  so  that  tlic 
resistance  occasioned  by  the  return  of  the  sail  must  not  be  di- 
minished, and  the  motion  will  be  continued  by  the  great  supe- 
riority offeree  exerted  upon  the  sails  in  the  position  A  f.  In 
computing  the  force  of  the  wind  upon  the  sail  A  I,  and  the  re- 
sistance opposed  to  it  by  the  edges   of  the   flaps  in  E  G,   Mr. 


Beatson  finds,  that  when  the  pressure  upon  the  former  is  1872 
pounds,  the  resistance  opposed  by  the  latter  is  only  about  36 
pounds,  or  ^  part  of  the  w  hole  force  ;  but  he  neglects  the  action 
of  the  wind  upon  the  arms  CA,  &c.  and  the  frames  which  carry 
the  sails,  because  they  expose  the  same  surface  in  the  posi- 
tion A  I,  as  in  the  position  EG.  The  omission,  however,  has  a 
tendency  to  mislead  us  in  the  present  case,  as  we  shall  now 
see,  for  we  ought  to  compare  the  whole  force  exerted  upon  the 
arms,  as  well  as  the  sail,  with  the  whole  resistance  which  these 
arms  and  the  edges  of  the  Haps  oppose  to  the  motionof  the  wind- 
mill. By  inspecting  fig.  4,  it  will  appear,  that  if  the  force  upon 
the  edges  of  the  flaps,  which  M.  Beatson  supposed  to  be  12  in 
nundjer,  amounts  to  36  pounds,  the  force  spent  upon  the  bars 
C  D,  D  G,  G  F,  F  E,  &:c.  cannot  be  less  than  60  pounds.  Now, 
since  these  bars  are  acted  upon  with  an  equal  force,  when  the 
sails  have  the  position  A  I,  1872  -f  C0=  1932  will  be  the  force 
exerted  upon  the  sail  A  I,  and  its  appendages,  while  the  oppo- 
site force  upon  the  bars  and  edges  of  the  flaps  when  returning 
against  the  wind  will  be  36  -f-  60=i  96  pounds,  which  is  nearly  J^ 
of  1932,  instead  of  jL  as  computed  by  Mr.  Beatson.  Hence  we 
may  see  the  probable  advantages  of  a  screen  over  moveable 
Haps,  as  it  will  preserve  not  only  the  sails,  but  the  arms  and 
the  frame  which  support  it,  from  the  action  of  the  wind. 

We  shall  now  conclude  this  article  with  a  comparison  of  the 
power  of  horizontal  and  vertical  wind-mills.  Mr.  Smeaton 
rather  underrated  the  former,  while  he  maintained  that  they 
have  only  J  or  ^  the  power  of  the  latter.  He  observes,  that 
when  tlie  vanes  of  a  horizontal  and  vertical  mill  are  of  the  same 
dimensions,  the  power  of  the  latter  is  four  tiiaes  that  of  the  for- 
mer, because,  in  the  first  case,  only  one  sail  is  acted  upon  at 
once,  while  in  the  second  case  all  the  four  receive  the  impulse 
of  the  wind.  This,  however,  is  not  strictly  true,  since  the  verti- 
cal sails  are  all  oblique  to  the  direction  of  the  wind.  This  calcu- 
lation proceeds  upon  a  supposition,  that  the  whole  force  exert- 
ed upon  vertical  sails  is  employed  in  turning  them  round  the 
axis  of  motion;  whereas  a  considerable  part  of  this  force  is 
lost  in  pressing  the  pivot  of  the  axis  or  windshaft  against  its 
gudgeon.  Mr.  Smeaton  has  overlooked  this  circumstance, 
otherwise  he  could  never  have  maintained  that  the  power  of 
four  vertical  sails  was  quadruple  the  power  of  one  horizontal 
sail,  the  dimensions  of  each  being  the  same.  Taking  this  cir- 
cumstance into  the  account,  we  cannot  be  far  wrong  in  saying, 
that  in  theory  at  least,  if  not  in  practice,  the  power  of  a  horizon- 
tal wind-niill  is  about  i  or  J  of  tlie  power  of  a  vertical  one,  when 
the  quantity  of  surface  and  the  form  of  the  sails  are  the  same,  and 
when  every  part  of  the  liorizontal  sails  has  the  same  distance 
from  the  axis  of  motion  as  the  corresponding  parts  of  the  ver- 
tical sails.  But  if  the  horizontal  sails  have  the  position  A  I, 
EG,  in  (ii;.  4,  instead  of  the  position  C  A  dm,  CD  on,  their 
power  will  be  greatly  increased,  though  the  quantity  of  surface 
is  tlie  same,  because  the  part  C  P  3  m  being  transferred  to  B  I 
3  (/,  has  much  more  power  to  turn  the  sails. 

Smeaton's  Machine  for  Experiments  on  Wind  Mill  Sails, — In 
the  experiments  with  this  machine,  the  sails  were  carried 
round  in  the  circumference  of  a  circle,  so  that  the  same  en"ect 
was  produced  as  if  the  wind  had  struck  the  sails  at  rest  with 
the  velocity  which  was  then  given  them.  In  the  pyramidal 
frame,  fig.  7,  A  B  C  is  fixed  the  axis  D  E,  which  carries  the  arm 
F  G  with  the  sails  G  I.  By  pulling  the  rope  Z,  which  coils 
round  the  barrel  H,  a  motion  of  rotation  is  given  to  the  sails, 
so  that  they  revolve  in  the  circumference  of  a  circle,  whose  ra- 
dius is  D  I.  At  L  is  fixed  a  cord  which  passes  round  the  pul- 
leys M,  N,  O,  and  coils  round  a  small  cylinder  on  the  axis  of 
the  sails,  and  raises  the  scale  C,  in  which  the  dill'erent  weights 
arc  placed  for  trying  the  power  of  the  sails,  and  which  being  in 
the  direction  of  the  axis  D  E,  is  not  aflected  by  the  circular 
motion  of  the  arm  D  G.  The  scale  C  is  kept  steady  by  the 
pillars  Q,  R,  and  prevented  from  swinging  by  the  chains  S,  T, 
which  hang  loosely  round  the  pillars.  V  Xis  a  pendulum  com- 
posed of  two  leaden  balls  moveable  upon  a  wooden  rod,  so  that 
they  can  be  adjusted  to  vibrate  in  any  given  time.  The  pen- 
dulum hangs  upon  a  cylindrical  wire,  on  which  it  vibrates  as 
on  a  rolling  axis. 

Cnuiculiir  MiLLybr  Crindmy  Indiyo,  &c.  ;  so  named  because 
a  dog  is  the  first  mover.  In  many  parts  of  Scotland  the  lounlry 
dyers  use  this  machine,  ascxhibited  in  fig.  8,  plate  Wimimills, 
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vhicli  is  a  side  elevation  or  profile  of  the  wlinle  marliinr.  A  is 
tlic  wall<ini;  or  canicular  wheel,  about  21  feet  diauictrr,  in 
wliicli  the  patient  dop  walks  or  runs,  produeinu  by  means  of 
the  eciualizins  action  of  the  lly  wlieel  K,  fixed  at  the  extremity 
of  the  shaft,  an  uniform  velocity  of  from  3  to  C  miles  per  hour. 
C  is  a  cross-beam,  in  wliieh,  and  a  corrcspondint;  piece  in  the 
door,  works  the  perpendicular  shaft  I),  on  which  shaft  is  lixed 
the  lantern  E,  driven  by  the  wheel  e,e,  set  on  the  inner  face 
of  the  walkin;;  wheel;  H,  a  pinion  set  on  the  shaft  I);  F,  a 
liorizontal  arm  lixed  to  the  shaft  D,  and  in  one  extremity  of 
which,  and  the  opposite  point  in  the  upper  cover  of  the  lantern 
E,  the  box  O  is  set  on  pivots;  L,  an  iron  vessel,  placed  within 
the  box,  and  eontainin',;  the  materials  to  be  pulverized,  to;;e- 
thcr  with  three  Is  lb.  iron  shots;  I  is  awheel  under  the  bottom 
of  the  box  (;,  driven  by  llie  pinion  11.  The  action  of  the 
machine  will  now  be  readily  understood.  E  is  diiven  by  the 
action  of  the  first  mover  ;  H,  set  on  the  same  shaft  will  drive  I, 
givin;:  (j  and  the  vessel  L  a  horizontal  niolion  on  its  pivots, 
while  \'j  carries  it  horizontally  about  the  shaft  I)  ;  the  compound 
motion  then  produced  will  ellect  the  operation  of  grinding;,  by 
the  eenlrifiiftal  niolion  of  the  balls. 

Fi;;.  !)  is  a  portion  of  the  wheel  A,  seen  in  profile,  or  in  front 
elevation,  and  having  one  of  its  sides  taken  olf  to  exhibit  the 
action  of  the  do^  at  IJ  ;  C  is  an  aperture  in  any  part  ol  one 
side,  for  the  ingress  and  egress  of  the  animal  ;  1)  shews  tho 
situations  of  the  balls  when  the  machine  is  in  action  ;  E  is 
inserted  to  afford  the  opportunity  of  explaining,  that  the  figure 
of  the  vessel  L  must  be  varied  with  the  required  rate  of 
motion.  If  the  velocity  be  reduced,  either  by  the  circum- 
stances of  the  material,  or  the  incapacity  of  the  animal,  the 
vessel  must  assume  a  Hatter  figure,  as  E ;  if  the  velocity  bo  in- 
creased, the  vessel  must  be  deeper,  in  proportion  to  its  width. 

Riistall's  Famibj  Mill  cannot  but  be  highly  useful  in  the 
rountry,  and  we  shall  here  describe  the  Family  Mill  anA  Bolter 
of  Mr.  Rustall,  of  Purbrook-heath,  near  Portsmouth,  for  which 
lie  received  a  premium  of  40  guineas  from  the  Society  of  Arts. 

In  plate  Ma  NGLE,&c.  fig.  10,  A  is  the  handle  of  the  mill;  Bone 
of  the  millstones,  which  is  about  30  in.  in  diameter,  and  5  in. 
in  thickness,  moving  with  its  axis  C  ;  D  is  the  Other  millstone, 
wlii'^h,  when  in  use,  is  stationary,  but  which  may  be  placed 
near  to,  or  at  a  distance  from,  the  moveable  stone  15,  by  means 
of  three  screws  passing  through  the  wooden  block  E,  that  sup- 
ports one  end  of  the  axis  C;  after  it  has  been  put  through  a 
hole  or  perforation  in  the  bed  stone.  The  grain  likewise 
passes  through  this  perforation  from  the  hopper  F,  into  the 
mill.  F  represents  the  hopper,  which  is  agitated  by  two  iron 
pins  on  the  axis  C,  that  alternately  raise  the  vessel  containing 
the  grain,  which  again  sinks  by  its  own  weight.  In  conse- 
quence of  this  motion,  the  corn  is  conveyed  through  a  spout 
that  passes  from  such  hopper  into  the  centre  of  the  mill  behind, 
and  through  the  bedstone  D.  G,  a  paddle  regulating  the 
quantity  of  corn  to  be  delivered  to  the  mill  ;  and,  by  raising  or 
lowering  which,  a  larger  or  smaller  proportion  of  grain  may  be 
furnished;  H,  the  receptacle  for  the  Hour,  into  which  it  falls 
from  the  millstones,  when  ground  ;  I  represents  one  of  the  two 
wooden  supporters  on  which  the  bedstone  I)  rests.  These  arc 
screwed  to  the  block  E,  and  likewise  mortised  into  the  lower 
framework  of  the  mill  at  K,  which  is  connected  by  means  of 
the  pins  or  wedges  L,  L,  L,  tliat  admit  the  whole  mill  to  be 
easily  taken  to  pieces  ;  M,  a  fly  wheel,  placed  at  the  furthest 
extremity  of  the  axis  C,  and  on  which  another  handle  may  be 
occasionally  fixed  ;  N,  a  small  rail,  serving  to  keep  the  hopper 
in  its  place  ;  the  furthest  part  of  such  hopper  resting  on  a 
small  pin,  which  admits  of  sufiieient  motion  for  that  vessel  to 
shake  forward  the  corn  ;  O,  a  spur  rail,  for  strengthening  the 
framework  of  the  mill  ;  P,  the  front  upright  that  is  mortised 
into  the  fiamework,  and  serves  as  a  rest  for  the  end  of  the  iron 
axis  C,  which  is  next  to  the  handle.  Lastly,  there  is  a  clolh 
hood  fixed  to  a  broad  wooden  hoop,  wliich  is  placed  over  the 
stones  while  working,  to  prevent  the  finer  particles  of  flour 
from  escaping. 

The  bolter  is  here  represented  with  its  front  removed,  in 
order  to  display  its  interior  structure  ;  the  machine  being  3  feet 
10  inches  in  length,  19J  inches  in  breadth,  and  IS  inches  in 
depth.  A  is  a  moveable  partition,  sliding  about  4  feet  back- 
wards  or  forwards,   from   the  centre   of  the  box,   upon   two 


wooden  ribs,  which  arc  fixed  to  the  back  and  front  of  the  liox, 
and  one  of  w  hicli  is  delineated  at  the  letter  li  ;  C,  the  lid  of  the 
bolter,  represented  open  ;  1>,  a  slider,  which  is  moveable  in  a 
groove  made  in  the  lid,  by  meang  of  two  bandies  on  the  hack 


of  such  lid  ;  E,  a  forked  iron  fixed  in  the  slider  D,  and  which, 
when  the  lid  is  shut,  takes  hold  of  the  edge  of  the  sieve  F,  and 
moves  it  backwards  and  forwards  on  the  wooden  ribs  B, 
according  to  the  agitation  of  the  slider;  G  represents  a  fixed 
partition  in  the  lower  centre  of  the  box,  which  it  divides  into 
two  parts,  in  order  to  separate  the  fine  from  the  coarse  flour  • 
from  this  partition  the  slider  A  moves  each  way  about  four 
inches,  and  thus  affords  room  for  working  the  sieve  ;  H,  a 
board  that  is  parallel  to  the  bottom  of  the  bolter,  and  forms 
part  of  the  slider  A  ;  this  board  serves  to  prevent  any  of  the 
sifted  matter  from  falling  into  the  other  partition;  I  represents 
two  of  the  back  feet,  which  support  the  bolter. 

Fig.  11  of  the  plate  above  mentioned,  is  a  view  of  the  top,  or 
upper  part,  of  the  lid  of  the  bolter  ;  K,  the  slider  that  moves 
the  lengthwise  of  the  bolter;  L,  L,  the  handles  by  which  the 
slider  is  worked ;  M,  a  screw  serving  to  hold  the  fork,  whieh 
imparts  motion  to  the  sieve. 

Q  represents  the  forked  iron  E  separately  from  the  lid.  Both 
the  mill  and  bolter  may  be  constructed  at  a  moderate  expense. 
The  former  may  be  worked  even  in  a  public  kitchen,  or  within  a 
room  in  a  farm  house,  without  occasioning  any  great  incum- 
branee.  The  particular  excellence  of  the  nwll  consists  in  this 
cireumstancc,  that,  from  the  vertical  position  of  its  stones,  it 
may  be  put  in  action  without  the  intervention  of  cogs  or 
wheels.  It  may  be  adapted  to  the  grinding  of  malt,  the  bruising 
of  oats  for  horses,  and  for  making  flour,  or  for  all  these 
purposes.  Another  advantage  peculiar  to  Mr.  Ixustall's  con- 
trivance is.  that  one  man  is  siillicicnt  to  work  it;  though  a 
man  and  a  boy  will  be  able  to  produce,  in  two  hours,  a  quan- 
tity of  flour  suflifiieut  to  serve  a  family  of  six  or  eight  persons, 
for  a  whole  week; — repeated  trials  have  proved,  that  the  mill 
grinds  the  corn  completely,  and  at  the  rate  of  one  bushel  of 
wheat  within  the  hour. 

Iiiiprurcd  Giinpojcdcr  Mill,  fur  Icsscniny  the  destructire 
effects  (if  Exphsiun,  by  Mr.  Monk,  manager  of  the  gunpowder 
mills  of  Messrs.  Burton,  near  Tunbridge,  a  model  and  descrip- 
tion of  which  were  presented  to  the  Society  of  Arts  in  1819,  win 
voted  the  inventor  its  silver  medal,  and  20  guineas. 

In  plate  Mangles,  fig.  12,  nn  is  a  compound  lever  formed  of 
two  iron  bars,  the  extremities  of  which  terminate  above  tlie  bed- 
stones of  the  pair  of  mills  -\  B  ;  these  levers  are  connected  at 
their  other  extremities  by  a  bolt  at  b,  forming  a  joint,  and  per- 
mitting the  levers  to  move  so  as  to  form  a  very  obtuse  angle, 
when  a  power  from  below  upwards  is  applied  to  cither  of  the 
ends  of  the  levers  n  <7,  as  shewn  by  the  dotted  lines,  rr,  are 
two  oblong  holes  in  the  lever  bars,  through  which  two  screws 
are  put,  which  being  screwed  into  the  two  uprights,  constitute 
the  two  fixed  fulcrums  of  the  lever,     rf  d,  are  two  uprights,  with 
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an  eye  or  loop  in  eacli,  to  receive  and  steatiy  the  ends  of  tlie 
lever,  which  are  made  long  enough  to  allow  llic  bars  to  take 
the  position  indicated  by  the  dotted  lines,  e  c,  arc  two  blowers 
made  ot  tliin  sheet  iron,  in  the  form  of  hollow  three-sided 
pyramids,  and  are  suspended  by  two  iron  rods  to  the  ends  of 
the  levers  a  a.  These  blowers  are  placed  as  near  as  possible 
to  the  tops  of  the  upright  stone  shafts,  and  as  close  to  the  wheels 
as  the  timber  will  allow.  //,  are  two  copper  chains,  attached 
by  one  end  to  the  lever  bars,  and  by  the  other  supporting  two 
copper  valves  which  are  not  seen  in  (ig.  1,  being  inside  the 
tubs,  but  one  of  them  is  shewn  nig,  in  the  section  of  a  tub, 
llg.  2.  hh,  are  two  oval  tubs  capable  of  holding  about  six  gal- 
lons of  water,  having  a  circular  hole  at  the  bottom.  Surround- 
ing this  hole  is  a  grooved  block  having  a  channel  all  round  it, 
into  which  the  bottom  edges  of  the  cylindrical  valves  fit,  shewn 
in  section  at  fig.  2.  ii,  are  tv\o  small  spring  catches  fastened 
to  the  two  uprights.  The  lever  bars  are  laid  on  the  top  of 
these  catches,  so  that  when  the  ends  of  the  lever  rise,  that 
part  of  the  lever  which  is  on  the  catch  moves  downward,  as 
shewn  by  the  dotted  lines,  till  it  slips  over  the  end  of  the 
catch  ;  and  thus  the  lever  is  prevented  from  resuming  its 
horizontal  position,  till  released  from  the  catch. 

In  order  to  fit  that  part  of  the  apparatus  above  described  for 
action,  bring  'he  lever  to  a  horizontal  position,  place  the  valve 
,9  in  the  circular  channel  at  the  bottom  of  the  tub  so  as  to  cover 
the  hole  ;  fill  the  channel  with  mercury,  and  then  fill  the  tub 
with  water.  Hence  it  is  evident,  that  the  water  is  prevented 
by  the  mercury  from  escaping  out  of  the  tub,  so  long  as  the 
■valve  remains  in  its  place.  Now,  if  an  explosion  happen  in 
either  of  the  mills,  the  blower  e  hanging  over  the  bedstone, 
will  be  thrown  up,  and  the  lever  will  in  consequence  be  brought 
into  the  position  indicated  by  the  dotted  line,  and  will  be 
retained  there  by  the  spring  catches  ii;  at  the  same  time  the 
valves  g  will  be  drawn  up  out  of  the  mercury,  and  the  water  in 
both  the  tubs  will  pour  down  on  their  respective  bedstones, 
extinguishing  in  one  the  intlamed  powder,  and  in  the  other 
preventing  it  from  taking  fire.  In  a  certain  stage  of  the  grind- 
ing the  materials  of  the  powder  are  apt  to  clot,  and  adhere  to 
the  runners  ;  parts  of  the  bedstones  are  thus  left  bare,  and  the 
runner  and  bedstone  coming  in  contact,  an  accidental  spark 
may  be  elicited,  and  an  explosion  ensue.  To  prevent  this 
most  usual  cause  of  accidents,  Mr.  Monk  fixes  to  the  axle  of 
the  wheel  a  scraper,  formed  of  a  curved  piece  of  wood  k,  shod 
with  copper,  which  being  placed  behind,  and  almost  touching 
each  of  the  runners,  scrapes  olf  the  powder  as  it  collects,  and 
thus  keeps  the  bedstone  always  covered. 

/,  is  the  great  water  wheel  which  gives  motion  to  the  rest. 
mm,  are  twovertical  bevil  wheels  fixed  on  the  axis  of  the  great 
wheel.  n?i,  two  horizontal  bevil  wheels  working  in  mm,  and 
turning  the  vertical  shafts,  upon  the  upper  part  of  which  are 
also  fixed  two  horizontal  wheels  o  o,  which  drive  the  wheels  pp. 
To  the  shafts  of  these  latter  wheels  are  fixed  the  runners  g  q  q, 
which  traverse  on  the  bedstones  «  «.  v,v,  are  the  curbs  sur- 
rounding the  bedstone,  to  prevent  the  powder  from  falling  olf. 

The  Mill  A  presents  a  view,  and  the  mill  B  a  section  of  the 
bedstone  and  curb. 

Fig.  2  shews  the  position  of  the  apparatus  after  an  explosion 
has  taken  place,  the  valve  being  raised  up  out  of  the  channel, 
and  the  water  pouring  down  on  the  bedstone. 

It  appears  by  several  certificates,  that  since  these  improved 
mills  have  been  constructed  by  Mr.  Monk,  occasional  explo- 
sions have  taken  place,  which  before  generally  took  place 
under  both  pair  of  stones  ;  but  since  that  lime,  by  the  effect  of 
instantaneously  wetting  the  powder  under  the  contrary  pair  of 
stones,  to  those  where  explosion  had  taken  place,  a  double 
disaster  has  been  prevented;  and  in  the  short  space  of  three 
years,  in  a  single  manufacturing  establishment,  eight  mills  have 
been  saved  from  destruction,  and  probably  many  lives. 

Pasleij's  Proposalfor  increasinr/  the  Stremjth  of  Gunpowder. — 
In  the  annexed  figure  A  D  is  a  longitudinal  section  of  a  great 
gun  ;  C  the  cartridge ;  B  the  ball ;  E  a  hollow  metal  sphere,  similar 
to  a  bomb-shell  or  hand-grenade,  with  a  hollow  neck  or  tube 
G,  which  screws  into  the  breech  of  the  gun  ;  F  the  touch-hole. 
The  design  is,  that  the  ignited  powder  in  the  shell  shall  throw 
a  quantity  of  llarae  suddenly  into  the  gun,  and  explode  every 
grain  of  the  cartridge  powder.    It  is  not,  however,  meant  that 


!l 


I 


preventing  any  of  the  powder  from  beinff 
blow  n  out  unignited,  is  to  give  the  additional 
force  ;  on  the  contrary,  it  is  certain  that  the 
expansive  power  of  explosive  mixtures  is  as 
the  quantity  of  flame  suddenly  formed  by 
them,  particidarly  in  confined  situations, 
where  the  fiame  is  supplied  with  matter  from 
the  combustible  substance  itself  only.  In 
proof  of  this,  let  fiame  be  communicated  to 
the  powder  of  a  charged  gun,  by  firing  a 
pistol  containing  powder  only  in  its  touch- 
hole,  and  the  result  will  be  found  to  be,  that 
the  momentum  of  the  ball  from  the  gun  will 
be  much  greater  than  if  the  same  quantity  of 
ponder  as  that  fired  from  the  pistol  had  been 
added  to  the  cartridge  in  the  gun,  and  the 
whole  exploded  in  the  customary  manner. 
This  was  ascertained  by  experiment  nearly 
ten  years  since.  The  thing  is  now  put 
beyond  all  manner  of  doubt,  from  the  dis- 
charge of  guns  being  effected  by  detonating 
copper  caps.  Sportsmen  using  the  same 
declare,  that  a  less  quantity  of  powder  pro- 
duces an  equal  effect  to  a  greater  quantity 
J  ll|ii|l     ij  without  these  caps.     It  may  be  necessary  to 

1  ||ji     r  add,  that  trials   are  indispensable  to  ascer- 

cJkk  I  jD  tain  the  maximum  of  the  size  of  the  shell  E, 
and  of  the  quantity  of  powder  it  should  con- 
tain to  be  safe  and  most  ellicient. — Query.  Might  not  the  guns 
of  forts  be  constructed  so  as  to  slide  backwards  and  for- 
\iards  on  fixed  but  centered  carriages,  by  which  much  fatigue 
would  be  avoided  by  the  men  ?     See  Gunpowder. 

Mills,  Horse  anii  Hand.  These  machines  derive  their  action 
from  animal  force.  In  horse-mills,  one,  two,  or  more  horses,  or 
other  cattle,  are  made  either  to  draw,  or  push  before  them 
levers,  which  project  from  a  centre  shaft  bearing  the  great 
horizontal  wheel  that  gives  motion  to  the  more  remote  parts, 
and  which  act  with  more  or  less  ell'cct,  according  lo  the  length 
of  the  levers  and  the  number  of  cattle  employed. 

Mills,  Oil,  are  very  simple  in  their  construction  ;  they  being 
nearly  the  same  as  eider-mills  ;  censisting  of  troughs  wherein 
the  seed  is  broken  by  the  passage  of  immense  cylinders,  or 
cones,  of  iron  or  stone,  and  afterwards  put  into  presses  for  the 
purpose  of  forcing  the  oil  fiom  the  residuum.    See  Oil  Mill. 

Mills,  Copper  and  Brass,  are  almost  invariably  worked  by 
water,  having  large  wheels  that  give  immediate  action  to  ham- 
mers of  great  weight;  these  beat  out  the  large  slabs  and 
bricks  of  metal  into  various  forms,  such  as  kettles,  coppers, 
boilers,  &c.  and  roll  out  sheets  for  various  purposes,  but  espe- 
cially for  coppering  the  bottoms  of  ships.  This  process  is  ef- 
ted  by  passing  the  heated  metal  between  two  cast-iron  cylin- 
ders, of  about  a  foot  diameter,  which  having  contrary  motions, 
draw  it  through  a  small  interval  left  between  them  ;  and  by 
reducing  the  thickness,  give  greater  surface  to  the  sheet. 

Mills,  Silk,  Cotton,  \-c.  require  much  delicacy  in  their  con- 
struction ;  their  principal  movements  depend  on  the  same  prin- 
ciples as  those  of  the  mills  described  :  the  more  minute  parts, 
such  as  the  bobbins,  &c.  being  moved  by  means  of  one 
or  more  leather  straps  passing  them  in  close  contact,  so  as 
to  occasion  them  to  revolve  with  an  astonishing  degree  of 
velocity.     iSce  Spinning. 

Mills,  Saw,  though  extremely  simple  in  their  parts,  require 
the  greatest  care  in  their  formation.  The  saws,  which  are  mov- 
ed by  cranks,  must  be  set  with  most  scrupulous  exactness.  In 
most  instances  the  timber  is  brought  forward  to  the  saw  by 
means  of  a  small  toothed  wheel,  and  an  axle  whereon  the  rope 
that  pulls  the  timber  is  gradually  coiled-     See  Saw. 

Mills,  Flax,  are  generally  worked  by  cattle  ;  their  construc- 
clion  is  simple;  the  essential  parts  being  the  hackle,  which 
combs  the  llax;  and  the  scutcher,  which  strikes  it:  both  tend 
to  clearing  away  the  coarser  and  unequal  fibres,  and  to  pre- 
pare the  material  for  being  spun  either  by  hand  or  by  means  of 
machinery.     See  Flax  and  Hemp. 

MILLENARIANS,  or  CIdliasts,  a  name  given  to  those  who, 
in  the  primitive  ages,  believed  that  the  saints  will  one  day 
reign  on  earth  with  Jesus  Christ  a  thousand  years. 
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MILLION,  in  Nmiicriition,  is  one  tliousaiid  tliousands,  or 

I,0()(),OUO.       SlV  Nl'MI  RATION. 

MILLKKK,  a  Portuguese  ^oM  ruin,  value  C>s.  "Irf.  English. 

MILT,  in  Anatomy,  a  popiilar  name  lor  the  .spleen. 

Mii.r.  or  M (It,  in  Natural  History,  the  soft  roe  in  fishes; 
thus  called  Irom  its  yielding,  liy  expression,  a  whitish  jiiiec 
resendilinj;  milk.  Sic  Hor.  The  milt  is  properly  the  seed  or 
spermatic  part  of  the  male  li>h.  The  milt  of  a  carp  is  reckoned 
a  choice  bit.  It  consists  of  two  lon^  whilisli  irrcKuJar  hodics, 
each  included  in  a  very  thin  line  nicmlirane.  M.  Petit  con- 
sidered them  as  the  testicles  of  the  (ish  wherein  the  seed  is  pre- 
served ;  the  lower  part  next  the  anus,  he  supposes  to  be  the 
vesicula-  seminalcs. 

]\IIMOS.\,  the  Sinsitive  Plant,  a  jjenus  of  the  poIyRamia 
order,  in  the  monn-cia  class  of  plants,  and  in  the  natural  me- 
thod rankins;  under  the  .'ilUl  order  Tomentaccie,  The  name  mi- 
mosa, signifies  "  mimic;  "  and  is  given  to  thispcnuson  account 
of  the  sensihilily  of  the  leaves,  which,  by  their  motion,  mimic 
or  imitate  the  motion  of  animals.  Tliis  jjenus  comprises  M5 
diflcrcnt  species,  all  natives  of  warm  climates.  The  sensitive 
kinds  are  exceedingly  curious  plants,  in  the  very  singular  cir- 
cunistpncc  of  their  leaves  receding  rapidly  from  the  touch,  and 
running  up  close  together;  and  in  some  sorts,  even  the  foot- 
stalks are  an'ecled,  so  as  instantly  to  fall  downwards  as  if  held 
by  hinges,  which  last  are  called  humble  sensitives.  They  have 
all  winged  leaves,  each  wing  consisting  of  many  small  pinna'. 

"  Naturalists,"  says  Dr.  Darwin,  "  liave  not  explained  the 
immediate  cause  of  the  collapsing  of  the  sensitive  plant;  the 
leaves  meet  and  close  in  the  night  during  the  sleep  of  the  plant, 
or  when  exposed  to  much  cold  in  the  day-time,  in  the  same 
manner  as  when  they  arc  alfectcd  by  external  violence,  folding 
their  upper  surfaces  together,  and  in  part  over  each  other  like 
scales  or  tiles,  so  as  to  expose  as  little  of  the  upper  surface  as 
may  be  to  the  air;  but  do  not,  indeed,  collapse  ((uifo  so  far, 
for  when  touched  in  the  night  during  their  sleep,  lliey  fall  still 
further;  especially  when  touched  on  the  foot-stalks  between 
the  stems  and  the  leadets,  which  seems  to  be  their  most  sensi- 
tive or  irritable  part.  Now,  as  their  situation  after  being  ex- 
posed to  external  violence  resend)les  their  sleep,  but  with  a 
greater  degree  of  collapse,  may  it  not  be  owing  to  a  numbness 
or  paralysis  consequent  to  too  violent  irritation,  like  the  fain  tings 
of  animals  from  pain  or  fatigue  !  A  sensitive  plant  being  kept 
in  a  dark  room  till  some  hours  after  day-break,  its  leaves  and 
leaf-staks  were  collapsed  as  in  its  most  profound  sleep,  and  on 
exposing  it  to  the  light,  above  twenty  minutes  passed  before 
the  plant  was  thoroughly  awake,  and  had  quite  expanded  itself. 
During  the  night  the  upper  surfaces  of  the  leaves  are  oppress- 
ed ;  this  would  seem  to  shew  that  the  olTice  of  this  surface  of 
the  leaf  was  to  expose  the  fluids  of  the  plant  to  the  light  as 
well  as  to  the  air."  The  conmion  sensitive  humble  plant  rises 
x^ith  an  uinlfr  shrubby  piickly  stem,  branching  six  or  eight  feet 
high,  armed  «  illi  crooked  spines  ;  conjugated,  pinnated  leaves, 
w  itli  bijugated  partial  lobes  or  wings,  having  the  inner  ones 
the  least,  each  leaf  on  a  long  foot-stalk ;  and  at  the  sides  and 
ends  of  the  branches  many  purple  llowers  in  roundish  heads; 
succeeded  by  broad,  llat,  jointed  pods,  in  radiated  clusters. 
This  is  somewhat  of  the  humble  sensitive  kind:  the  leaves, 
foot-stalks  and  all,  receding  from  the  touch,  though  not  with 
such  facility  as  in  some  of  the  following  sorts.  The  bashful 
humble  plant  rises  with  an  under  shrubby,  prickly  stem, 
branching  two  or  three  feet  round,  armed  with  haiiy  spines  : 
by  the  least  touch  the  leaves  instantly  recede,  contract,  close, 
and,  together  with  the  foot-stalk,  (iniekly  decline  downw  ard,  as 
if  ashamed  at  the  approach  of  the  hand.  M.  seandens,  cacoons, 
or  n\afootoo  wytli,  is  frequent  in  all  the  upland  valleys  and 
woodlands  on  ihe  north  side  of  .laniaica.  It  climbs  up  the 
tallest  trees,  and  spreads  itself  in  every  direction,  by  means  of 
cirrhi,  or  claspers,  so  as  to  form  a  complete  arbour,  and  to  co- 
ver the  space  of  an  English  acre  from  one  root.  The  pod  is 
perhaps  the  largest  and  longest  in  the  world  ;  being  sometimes 
eight  or  nine  feet  in  length,  five  .inches  broad,  jointed,  and  con- 
taining ten  or  fifteen  seeds.  M.  catechu,  according  to  M.  Ker, 
grows  only  twelve  feet  in  height,  and  to  one  foot  in  diameter. 
From  this  tree,  which  grows  plentifully  on  the  mountainous 
parts  of  Indostan,  where  it  (lowers  in  June,  is  produced  the 
c'-.icinal  drug  long  know  u  in  Europe  by  the  name  of  terra  japo- 
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nica.  The  true  Egyptian  acacia  rises  to  a  greater  height  than 
the  preceding.  The  fruit  is  u  long  pod  resend>ling  that  of  the 
lupin,  and  contains  many  flattish  brown  seeds.  It  is  a  native 
of  Arabia  and  Egypt,  and  (lowers  in  .July.  Although  the  mi- 
mosa nilotica  grows  in  great  abuiulance  over  Ihe  vast  extent  of 
Africa,  yet  gum  arable  is  produced  cliicfly  by  those  trees  wliicli 
are  situated  near  the  equatorial  regions  ;  and  wc  are  told  that 
in  Lower  Egypt  the  solar  heat  is  never  sufliciently  intense  for 
this  purpose.  The  gum  exuilcs  in  a  liquid  utate  from  the  bark 
of  the  trunk  and  branches  of  the  tree,  in  a  similar  manner  to 
the  gum  which  is  often  produced  upon  the  cherry  trees,  &c.  in 
this  country  ;  and  by  exposure  to  the  air  it  soon  acquires  soli- 
dity and  hardness. 

MIN/V,  in  Grecian  Antiquity,  a  money  of  account,  eqaal  to 
a  hundred  drachms. 

MINIi,  in  Natural  History,  a  place  under  ground,  where 
metals,  minerals,  or  even  precious  stones,  arc  dug  up.  As, 
therefore,  the  matter  dug  out  of  mines  is  various,  the  mines 
themselves  acquire  various  denominations,  as  gold  nunes,  sil- 
ver mines,  copper  mines,  iron-mines,  diamond  mines,  salt 
mines,  mines  of  antimony,  of  alum,  &c.  Mines,  then,  in  gene- 
ral, are  veins  or  cavities  within  the  earth,  whose  sides  receding 
from,  or  approaching  nearer  to,  each  other,  make  them  of  un- 
equal breadths  in  dillerent  places,  sometimes  tbrming  larger 
spaces  which  are  called  holes,  they  are  lilled  with  substances, 
which,  whether  metallic  or  of  any  other  nature,  are  called  the 
lodes  ;  when  the  substances  forming  these  lodes  are  reducible 
to  metal,  the  lodes  are  by  the  miners  said  to  be  alive  ;  other- 
wise they  arc  called  dead  lodes.  In  Cornwall  and  Devon,  the 
lodes  generally  hold  their  course  from  eastward  to  westward  ; 
(hough  in  other  parts  of  England  they  frequently  run  from  north 
to  south.  The  sides  of  the  lode  never  bear  in  a  perpendicular, 
but  constantly  under-lay,  either  to  the  north  or  to  the  south. 
Tlie  lode  is  frequently  intercepted  by  the  crossing  of  a  vein  of 
earth,  or  stone,  or  some  dillerent  n;etallic  substance,  in  which 
case  it  generally  happens  that  one  part  of  the  lode  is  moved  a 
considerable  distance  to  one  side.  This  transient  lode  is  by 
the  miners  called  Hooking;  and  the  part  of  the  lode  which  is 
to  be  moved  is  said  to  be  heaved.  According  to  Dr.  Meliol's 
observations  upon  mines,  they  seem  to  be,  or  to  have  been,  the 
channels  through  which  the  waters  pass  within  the  earth,  and, 
like  rivers,  have  their  small  branches  opening  into  them  in  all 
directions.  Most  mines  have  streams  of  water  running  through 
them;  and  when  they  are  found  dry,  it  seems  to  be  owing  to 
the  waters  having  changed  their  course,  as  being  obliged  to  it. 
either  because  the  load  has  stopped  up  the  ancient  passages,  or 
that  some  new  and  more  easy  ones  are  made.  Alany  mines 
have  been  discovered  by  accident ;  a  torrent  fust  laid  open  a 
rich  vein  of  the  silver  mine  at  Friburg  in  Germany;  sometimes 
a  violent  wind,  by  blowing  up  trees,  or  overturning  the  parts  of 
rocks,  has  discovered  a  mine  ;  the  same  has  happened  by  vio- 
lent showers,  earthquakes,  thunder,  the  (iring  of  woods,  or  even 
the  stroke  of  a  ploughshare  or  horse's  hoof.  The  principal  signs 
of  a  latent  metallic  vein  seem  reducible  to  general  heads,  such 
as,  1.  The  discovery  of  certain  mineral  waters.  2.  The  dis- 
coloration of  the  trees  or  grass  of  a  place.  3.  The  finding  of 
pieces  of  ore  on  the  surface  of  the  ground.  4.  The  rise  of 
warm  exhalations.  5.  The  finding  of  metallic  sands,  am!  the 
like.  All  which  are  so  many  encouragements  for  making  a 
stricter  search  near  the  places  where  any  thing  of  this  kind  ap- 
pears; whence  rules  of  practice  might  be  formed  for  reducing 
lliis  art  to  a  greater  certainty.  15ut  when  no  evident  mark  of 
a  mine  appears,  the  skilful  ndneralogist  usually  bores  into  the 
earth,  in  such  places  as  from  some  analogy  of  knowledge 
gained  by  experience,  or  by  observing  the  situation,  course,  or 
nature  of  other  mines,  he  judges  may  contain  metal.  Afier  the 
mine  is  found,  the  next  thing  to  be  considered  is  whclher  it 
may  be  dug  to  advantage.  In  order  to  determine  this,  we  are 
duly  to  weigh  the  nature  of  the  \)lace,  and  its  situation  as  to 
wood,  water,  carriage,  healthiness,  and  the  like,  and  compare 
the  result  with  the  richness  of  the  ore,  and  the  ehaigc  of  <lig- 
ging,  stamping, washing,  and  smelling.  Particularly,  the  forui 
and  situation  of  the  spot  should  be  well  considered.  A  mine 
must  either  happen,  1.  In  a  mountain.  2.  In  a  hill.  3.  In  a 
valley.  Or  1.  In  a  fiat.  But  mountains  and  hills  are  dugwilh 
much  greater  ease  and  convenience,  ehielly  because  the  drains 
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and  burrows,  that  is,  the  adits  or  avenues,  may  be  here  readily 
cut  out,  both  to  drain  the  water,  and  to  form  gangways  for  bring- 
ing out  the  ore,  &c.  In  all  the  four  cases,  we  are  to  look  out 
for  the  veins,  which  the  rains  or  other  accidental  thing  may 
have  laid  bare  ;  and  it'  such  a  vein  be  found,  it  may  often  be 
proper  to  open  the  mine  at  that  place,  especially  if  the  vein 
prove  tolerably  large  and  rich  ;  otherwise  the  most  commodious 
place  for  situation  is  to  be  chosen  for  the  purpose,  viz.  neither 
on  a  flat,  nor  on  the  tops  of  mountains,  but  on  the  sides.  The 
best  situation  for  a  mine,  is  a  mountainous,  woody,  wholesome 
spot,  of  a  fine  easy  ascent,  and  bordering  on  a  navigable  river. 
Mine,  in  the  Military  art,  denotes  a  subterraneous  canal  or 
passage,  dug  under  the  wall  or  ramparts  of  a  fortification, 
intended  to  be  blown  up  by  gunpowder.  Tlic  alley  or  passage 
of  a  mine  is  commonly  about  four  feet  square  ;  at  the  end  of 
this  is  the  chamber  of  the  mine,  which  is  a  cavity  of  about  five 
feet  in  width  and  in  length,  and  about  six  feet  in  height;  and 
here  the  gunpowder  is  stowed.  The  sautisse  of  the  mine  is  the 
train,  for  which  there  is  always  a  little  aperture  left.  Two 
ounces  of  powder  have  been  found,  by  experience,  capable  of 
raising  two  cubic  feet  of  earth  ;  consequently,  200  ounces,  that 
is,  12  pounds  8  ounces,  will  raise  200  cubic  feet,  which  is  only 
16  feet  short  of  a  cubic  toise,  because  200  ounces,  joined  toge- 
ther, have  proportionally  a  greater  force  than  two  ounces,  as 
being  an  united  force.  All  the  turnings  a  miner  uses  to  carry 
on  his  mines,  and  through  which  he  conducts  the  saucisse, 
should  be  well  filled  with  earth  and  dung;  and  the  masonry  in 
proportion  to  the  earth  to  be  blown  up,  as  •^  to  2.  The  entrance 
of  the  chamber  of  the  mine  ought  to  be  firmly  shut  with  thick 
planks,  in  the  form  of  a  St.  Andrew's  cross,  so  that  the  enclo- 
sure be  secure,  and  the  void  spaces  shut  up  with  dung  or  tem- 
pered earth.  If  a  g-illery  be  made  below  or  on  the  side  of  the 
chamber,  it  must  absolutely  be  filled  up  with  the  strongest 
masonry,  half  as  long  again  as  the  height  of  the  earth  ;  for  this 
gallery  will  not  only  burst,  but  likewise  obstruct  the  effect  of 
the  mine.  The  powder  should  always  be  kept  in  sacks,  which 
are  opened  when  the  mine  is  charged,  and  some  of  the  powder 
strewed  about :  the  greater  the  quantity  of  earth  to  be  raised 
is,  the  greater  is  the  effect  of  the  mine,  supposing  it  to  have 
the  due  proportion  of  powder.  Powder  has  the  same  effect 
upon  masonry  as  upon  earth,  that  is,  it  will  proportionally  raise 
either  with  the  same  velocity.  The  branches  which  are  carried 
into  the  solidity  of  walls  do  not  exceed  three  feet  in  depth,  and 
two  feet  six  inches  in  width  nearly  :  this  sort  of  mine  is  most 
excellent  to  blow  up  the  strongest  walls.  If,  when  the  mines 
are  made,  water  be  found  at  the  bottom  of  the  chamber,  planks 
are  laid  there,  on  which  the  powder  is  plac»d  either  in  sacks  or 
barrels  of  100  lb.  each.  The  saucisse  must  have  a  clear  pas- 
sage to  the  powder,  and  be  laid  in  an  an^'ct,  or  wooden  trough, 
through  all  the  branches.  When  the  powder  is  placed  in  the 
chamber,  the  planks  are  laid  to  cover  it,  and  others  again 
across  these,  then  one  is  placed  over  the  top  of  the  chamber, 
which  is  shaped  for  that  purpose;  betweeii  that  and  those 
which  cover  the  powder,  props  are  placed,  which  sliore  it  up; 
some  inclining  towards  the  outside,  others  to  the  inside  of  the 
wall;  all  the  void  spaces  being  filled  with  earth,  dung,  brick, 
and  rough  stones.  Afterwards  planks  are  placed  at  the  en- 
trance of  the  chandjer,  with  one  across  the  top,  whereon  they 
buttress  three  strong  props,  whose  other  ends  arc  likewise 
propped  against  another  plank  situated  on  the  side  of  the  earth 
in  the  branch  ;  which  props  being  well  fixed  between  the  planks 
with  wedges,  the  branch  should  then  be  filled  up  to  its  entrance 
with  the  forcnientioned  materials.  The  saucisses  which  pass 
through  the  side  branches  must  be  exactly  the  same  length 
with  that  in  the  middle,  to  which  they  join:  the  part  which 
reaches  beyond  the  entrance  of  the  mine  is  that  which  conveys 
the  fire  to  the  other  three;  the  saucisses  being  of  equal  length, 
will  spring  together.  From  a  great  number  of  experiments,  it 
appears,  1.  That  the  force  of  a  mine  is  always  towards  the 
weakest  side ;  so  tliat  the  disposition  of  the  chamber  of  a  mine 
does  not  at  all  contribute  to  determine  this  cll'ect.  2-  That  the 
quantity  of  powder  must  be  greater  or  less,  in  proportion  to 
the  greater  or  less  weight  of  the  bodies  to  tie  raised,  and  to 
their  greater  or  less  cohesion  ;  so  that  you  arc  to  allow  lor 
each  cubic  fathom  of  loose  earth,  9  or  lOlb. ;  lirm  earth  and 
strong  sand,  II   or   12  1b.;  fiat  clayey  earth,  16  or  IGlb. ;  new 


masonry,  not  strongly  bound.  15  or  20  lb. ;  old  masonry,  well 
bound,  25  or  30  lb.  3.  That  the  aperture,  entonnoir,  of  a  mine, 
if  rightly  charged,  is  a  cone,  the  diameter  of  whose  base  is 
double  the  height,  taken  from  the  centre  of  the  mine.  4.  That 
when  the  mine  has  been  overcharged,  its  entonnoir  is  nearly 
cylindrical,  the  diameter  of  the  upper  extreme  not  much  ex- 
ceeding that  of  the  chamber.  5.  That  besides  the  shock  of 
the  powder  against  the  bodies  it  takes  up,  it  likewise  crushes 
all  the  earth  that  borders  upon  it,  both  underneath  and  side- 
ways. To  charge  a  mine  so  as  to  have  the  most  advantageous 
effect,  the  weight  of  the  matter  to  be  carried  must  be  known; 
that  is,  the  solidity  of  a  right  cone,  whose  base  is  double  the 
height  of  the  earth  over  the  centre  of  the  mine:  thus,  having 
found  the  solidity  of  the  cone  in  cubic  fathoms,  multiply  the 
number  of  fathoms  by  the  number  of  pounds  of  powder  neces- 
sary for  raising  the  matter  it  contains;  and  if  the  cone  con- 
tains matters  of  dillerent  weights,  take  a  mean  weight  between 
them  all,  always  having  a  regard  to  their  degrees  of  cohesion. 
As  to  the  disposition  of  mines,  there  is  but  one  general  rule, 
which  is,  that  the  side  towards  which  one  would  determine  the 
efl'eot  to  be  the  weakest ;  but  this  varies  according  to  occa- 
sions and  circumstances.  The  calculation  of  mines  is  gene- 
rally built  upon  this  hypothesis,  that  the  entonnoir  of  a  mine  is 
the  frustum  of  an  inverted  cone,  whose  altitude  is  equal  to  the 
radius  of  the  excavation  of  the  mine,  and  the  diameter  of  the 
whole  lesser  base  is  equal  to  the  line  of  least  resistance;  and 
though  these  suppositions  are  not  quite  exact,  yet  the  calcu- 
lations of  mines  deduced  from  them,  have  proved  successful  in 
practice  ;  for  which  reason  this  calculation  should  be  followed, 
till  a  better  and  more  simple  be  discovered.  M.  de  Valliere 
found  that  the  entonnoir  of  a  mine  was  a  paraboloid,  which  is 
a  solid  generated  by  the  rotation  of  a  semiparabola  about  its 
axis ;  but  as  the  difference  between  these  two  is  very  insigni- 
ficant in  practice,  that  of  the  frustum  of  a  cone  may  be  used. 

Coal  Mine.  A  subterraneous  excavation,  from  which  coal 
is  dug.  The  most  extensive  coal  mines  in  this  island  are  in 
the  north  of  England  and  in  Scotland.  The  descent  to  the 
Whitehaven  mines  is  through  spacious  galleries  hewn  out  of 
the  rock;  all  the  coal  being  cut  away  except  large  pillars, 
which,  in  deep  parts  of  the  mine,  are  three  yards  high,  and 
about  twelve  yards  square  at  the  base;  such  great  strength 
being  there  required  to  support  the  ponderous  roof.  These 
are  the  deepest  coal  mines  that  have  been  hitherto  wrought; 
and,  perhaps,  no  other  miners  have  penetrated  to  so  great  a 
depth  below  the  sea  as  those  of  Whitehaven ;  the  very  deep 
mines  in  Hungary,  Peru,  and  elsewhere,  being  situated  in 
mountainous  regions,  where  the  surface  of  the  earth  is  elevated 
to  a  great  height  above  the  level  of  the  ocean.  There  are  here 
three  strata  of  coal,  which  lie  each  at  a  considerable  distance 
above  the  other,  and  there  is  a  communiiiation  by  pits  between 
one  of  these  parallel  strata  and  anolhci.  15ut  the  vein  of  coal 
is  not  always  regularly  continued  in  the  same  inclined  plane, 
but  instead  thereof,  the  miners  meet  with  hard  rock,  which 
interrupts  their  further  progress.  At  such  places  there  seem 
to  have  been  breaks  in  the  earth,  from  the  surface  downwards  ; 
and  in  some  of  them  it  may  have  sunk  ten  or  twenty  fathoms, 
or  even  more.  These  breaks  the  miners  call  di/hes ;  and  when 
they  meet  with  one  of  them,  their  first  care  is  to  discover 
whether  the  strata  in  the  part  adjoining  be  higher  or  lower  than 
in  the  part  where  they  have  been  working;  or,  to  use  their 
own  terms,  whether  the  coal  be  cast  down  or  up.  If  it  be  cast 
down,  they  sink  a  pit  to  it;  but  if  it  be  cast  up  to  any  consi- 
derable height,  they  are  oftentimes  obliged,  with  great  labour 
and  expense,  to  carry  a  level  and  long  gallery  through  the  rock, 
until  they  again  arrive  at  the  strata  of  coal.  Those  who  have  the 
direction  of  these  deep  and  extensive  works  arc  obliged,  with 
great  art  and  care,  to  keep  them  continually  ventilated  with  per. 
petual  currents  of  fresh  air.  In  the  deserted  works,  which  are  not 
ventilated  with  perpetual  currents  of  fresh  air,  large  quantities 
of  damps  and  noxious  exhalations  are  frequently  collected  ;  and 
in  such  works  they  often  remain  for  a  long  time,  without  doing 
any  mischief.  But  when  by  some  accident  they  are  ignited, 
that  is  to  say,  set  on  fire,  they  then  produce  dreadful  explo- 
sions, and,  bursting  out  of  the  pits  with  great  impetuosity,  like 
the  fiery  eruption  from  burning  mountains,  they  force  alon(> 
with  them  ponderous  bodies  to  a  great  height  in  the  air.     Th«, 
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coal  in  tlicsc  iiiiiios  lins  several  limes  been  ip;iiil((l  l)>  llicse 
fuliniiiiititi):  (lain|)S,  and  lias  coiitinneil  Imrnin;;  liii  many 
months,  until  lai(;o  streams  of  water  were  edndiiiled  into  llie 
mines,  and  snllered  to  (ill  those  p;irls  where  the  eoal  «as 
liiirniiiK.  I5y  such  fires  several  eolliciies  have  been  totally 
destroyed,  of  whieh  tlierc  are  iiislanees  near  Ncweastlc,  and  in 
other  paits  of  Kngland,  as  well  as  in  Fifcsliire. 

Professor  Jameson,  in  his  rcecrit  <;eo!o^'ieal  wnrVi,  has  seien- 
tifically  diseribed  the  diflerent  vaiieties  of  eoal  by  several  spe- 
cies and  numerous  sul)-spe(ies ;  we  shall  here  give  such  a 
description  of  them  in  rcprard  to  their  practieal  uses,  as  di- 
vided into  three  kinds,  aeeordiiif;  to  lluir  device  of  inllamma- 
bility.  The  least  inllammable  are  Welsh  Coal,  Irish,  and  kil- 
keny  eoal  ;  ami  blind,  or  <leaf  coal,  found  in  many  parts  of 
Kngland,  .Scotland,  .Vmeriea,  and  elsewhere.  The  last  lueu- 
tioiied  eoal  requires  a  eonsiderahlc  deiirce  of  heat  to  ipnite  it  ; 
but,  when  once  kindled,  its  eombnstion  lasts  a  Ion;;  time  ;  it 
remains  in  distinct  pieces  in  the  (ire  without  (!akins,prodiiein^^ 
neither  llame  nor  smoke,  niakinsno  cinder,  but  leavin;;  a  stony 
sla;;  ;  it  makes  a  hot,  f;lowins  lire,  like  coals  or  cind(  rs,  emit- 
ting a  suHoeatiiig  eflluvia  which  renders  it  unlit  for  burning  in 
dwelling  houses,  &e.  We  think  it  niif;lit  be  used  very  advan- 
tageously in  distilleries  ;  as  the  ebullition  of  the  liijuid  niit;hl 
be  more  easily  regulated  than  with  the  tlamin;;  coal— a  eireum- 
slance  of  the  utmost  importance  to  the  quality  of  the  spirit 
when  distilled  by  naked  lire. 

Open  burning  coal  soon  kindles,  niakin;;  a  hot,  pleasant  fire, 
but  is  soon  consumed,  and  produeins  both  llame  and  smoke  in 
abundance;  it  lies  open  in  the  fire,  and  does  not  cake  together 
to  form  cinders,  its  surface  bein;;  burnt  to  ashes  before  it  is 
thoroughly  calcined  in  the  middle,  leaving  oidy  a  wliite  ash. 
Of  this  kind  is  eannel  eoal,  jet,  peacock,  splint,  and  most  of 
the  coals  in  the  Slallbrdshire  eoal  district  and  iji  .Scotland. 

Close  burning  eoal  kindles  quickly,  makes  a  very  hot  fire, 
melts,  and  runs  together  like  bitumen  ; — it  makes  a  more  dura- 
ble fire  than  any  other  coal,  and  burns  finally  to  ashes  of  a 
brownish  colour.  Of  this  kind  are  the  Newcastle  coal  and  many 
others.  The  open  burning  and  the  close  burning  coal,  mixed 
together,  make  a  more  profitable  fire  for  domestic  uses  than 
cither  of  them  separately.  The  various  kinds  of  coal  are  often 
found  mixed  wiih  each  other  under  ground;  and  some  of  the 
finer  sorts  run,  like  veins,  between  those  of  a  coarser.  This 
natural  admixture  is  often  laid,  erroneously,  to  the  charge  of 
the  coal  merchant,  by  persons  unacquainted  with  the  circum- 
stance. 

In  the  plate,  fig.  1  represents  a  section  of  the  Bradley  mine, 
near  Uilston  in  Slalfordshire,  exhibiting  at  the  same  time  the 
various  operations  of  the  miners.  A,  the  whimsey  or  steam 
engine,  for  raising  the  coal  from  the  bottom  of  the  shaft.  U, 
The  banksman.  C,  one  of  the  shafts  of  the  mine.  1),  a  pas- 
sage from  one  shaft  to  the  other.  E,  the  gateway,  which  is 
the  first  work  of  the  miners  after  the  shaft  is  sunk  ;  it  is  made 
from  eight  to  ten  feet  in  height,  nine  feet  wide,  and  is  carried 
to  the  w  hole  extent  of  the  work.  F,  the  bolt  hole  made  to  cause 
a  free  (-ireulation  of  air  through  the  mine,  should  any  part  of 
which  take  fiie,  the  bolt  hole  is  built  up. 

G,  pillars  left  in  working  the  ten  yard  eoal,  to  suppn/t  the 
superjacent  strata.  H,  an  excavation,  called  by  colliers  a 
stall,  who,  after  the  gateway  is  made,  begin  thus  to  work  the 
coal,  or  hole  under.  I,  the  rib  through  which  the  air-way  is 
cut.  J,  the  lights.  K,  a  man  who  hangs  on  the  skips  and 
rakes  the  gateway.  L,  M,  N,  miners,  heading,  holing,  and 
shovelling  out  the  slack  or  small  eoal.  O,  slack  carrier.  V, 
a  miner  working  on  a  scafl'old.  Q,  the  spern,  a  small  piece  of 
coal  left  as  a  support  to  many  tons  above,  which  fall  when  this 
is  taken  away.  R,  a  collier  on  a  seall'old,  taking  out  the  spern 
as  far  as  he  can  reach  with  a  pick.  S,  a  collier  standing  upon 
a  heap  of  slack,  called  the  gob,  with  a  prong  used  for  that  w  ork, 
which  cannot  with  safety  be  done  with  a  pick-  T,  a  collier 
breaking  or  turning  out  coal.  U,  a  collier  loading  a  skip.  V, 
a  collier  breaking  the  large  coal  with  a  wedge.  W,  a  driver 
with  an  empty  skip.  X,  a  driver  with  a  loaded  skip.  Y,  a 
skip  being  drawn  up  the  shaft  by  the  engine.  Z,  a  pillar  eal- 
ed  the  vuni  «/'  uar,  which  is  left  to  support  the  upper  strata  un- 
til the  lower  arc  worked  ;  it  is  then  taken  away  and  the  upper 
coal  falls  down. 


The  rope  or  eliain  by  which  the  loaded  skip  Y  is  drawn  up, 
passes  ro  nd  a  wheel  uoiked  by  ihe  steani-tn;;ine,  and  returns 
to  the  other  sh;ift  of  ihe  mine  (not  shewn  in  our  cngavin^) 
where  it  lets  <loHn  an  einply  skip,  which  is  iniinediatcly  releas- 
ed on  iis  arrival  at  the;  bottom,  and  a  loaded  skip  hooked  on, 
to  be  draw  n  up  as  the  one  shew  n  desceniled  when  empty.  It  is 
an  astonishing  and  highly  amusing  sight  to  a  stianger,  in  the 
neighbourhood  of  liirininghain,  and  in  other  coal  and  iron  dis- 
tricts, to  behold  at  a  single  coup  d'liil.  a  vast  number  of  steaia 
engines,  with  all  tluirmassivc  machinery  and  apparatus,  simul- 
taneously at  work  in  the  open  air  ;  some  employed  in  drawing 
up  the  iron  ore,  others  coals;  which,  as  they  emerge  from  the 
earth,  are  sometimes  lifted  upon  anele\ated  rail  road,  from 
whence,  by  their  own  gravity  or  by  the  aiil  of  machinery,  they 
are  at  once  conveyed  with  Ihe  rapidity  of  lightning,  and  thun- 
dering in  their  progress  to  their  destination  the  contents  in- 
i^iantly  discharged,  and  the  emptied  skip  hroirght  back  (by  the 
advance  of  anolhir  that  is  loaded)  to  the  mouth  of  the  shaft, 
again  to  descend  into  the  lio«els  of  the  earth  to  be  re-loadcd, 
in  endless  sueiession.  The  ( llect  of  this  scene  at  night  is  be- 
yond our  feeble  power  of  description,  it  is  in  every  respect  a 
moving  scene  ;  the  numerous  eokc  works  just  give  sullieicnt 
light  to  see  indistinctly  all  that  is  going  forward,  while  the  frc- 
(luent  Hashing  of  a  more  intense  light  from  other  sources  give 
a  playfulness  to  the  shadows,  which  picture  to  Ihe  mind  a  vast 
nurltiplieation  of  objects. 

The  dillerent  strata  that  arc  cut  through  lo  arrive  at  Ihe  prin- 
cipal bed  of  coal,  are  exhibited  on  the  left  of  the  shaft,  by  va- 
riously shaded  portions  of  the  solid  earth,  which  in  Bradley 
mine  arc  as  follow  : — 


FT.  IN. 

1.  Soil  on  the  surface,  1  (i 

2.  Clay  and  ratch i)  0 

3.  Clunch 2  (i 

4.  Ironstone 0  '2\ 

5.  Clunch,  2  0 

(i.  Ironstone, 0  2 

7.  Soft  clay 0     2 

8.  Dark  batty  clunch,  3     0 
0.  Gray  jointy  rock,  . .   4     0 

10.  Ironstone 0     li 

11.  Rockbinds      mixed 

with  ironstone,.  .   4 

12.  Soft  parting, 0 

13.  Strong  black  rock,    4 

11.  Dark  clunch, 7 

15.  Ironstone, 0 

IG.  Dark    clunch,    with 

measures    of   iron- 
stone,   5 

17.  Dark    clunch    with 
ditto 0  10 

18.  Soft  clay, 1     8 

19.  Batt 2     3 

20.  Brooch  coal, 3 

21.  Fire  clay, 0 

22.  Black  ironstone,  ...  0 

23.  Black  earth, 1 

24.  Ironstone 0 

26.  Black     earth     and 

ironstone 1 


0 


FT.  IN. 

26.  Ironstone   1  !j 

27.  Rock    binds     with 
ironstone, 10  0 

28.  Dark     earth      ai;d 
ironstone G  0 

29.  Rock     binds    with 
ironstone, 9  0 

.30.  Peldon 4  0 

31.  Gray  rock 23  0 

32.  Dark  clunch 2  U 
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.33.  White  coal, 3 

34.  Tow  coal 2 

3J.   Benches  and  bras- 

sils, 4 

30.  Foot  coal 2 

37.  Slip  batt, 2 

.38.  Slips 2 

39.  Stone  coal  parting,  0 

40.  Stone      coal     and 
patchels 4 

41.  Penny  eoal. 0 

42.  Springs  and  slipper  4 

43.  Humphrey  batt,  .  .  0 
14.   Humphreys 2 


Depth  to  the  bottom 

the  shaft 139    4 


In  other  mines  (and  probably  in  this  at  a  greater  depth)  a 
single  stratum  will  sometimes  occur,  of  from  100  to  2  0  feet  in 
thickness,  with  very  little  dificrence  throughout  the  whole 
mass.  The  strata  i.s  represented  in  Bradley  mine  as  nearly 
horizontal,  but  this  is  seldom  the  case,  the  strata  lying  gene- 
rally in  an  inclined  position  to  the  hoiizon.  which  is  called  by 
the  miners  the  dip.  In  eoiiscriuence  of  this  dip  or  descent. 
most  of  our  mines  have  been  commenced  working  near  to  the 
surface  of  Ihe  earth,  and  as  the  eoal  has  been  cleared  away, 
Ihe  mining  progressively  goes  on  deeper  and  deeper.  At 
Newcastle  many  of  the  minCB  extend  to  a  considerable  dis- 
tance. -At  Whitehaven  the  coal  works  are  extended  more  than 
a  mile  under  the  sea,  and  at  between  GOO  and  7t10  feet  below 
its  bottom  ;  and  it  lias  been  observed  generally,  that  the  coals 
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at  the  grn-atcst  distance  under  the  sea  are  the  best  in  quality, — 
hence  the  (listinjjuisliin^  term  sea  coal. 

Plan  II f  the  Workings  of  a  Coal  Mine,  near  Newcastle-upon- 
Tyne.- -The  extensive  collieries  in  the  vicinity  of  Newcastle 
are  preserved  from  the  disastrous  consequences  which  attend 
the  accumulation  of  the  fire-damp,  or  hydrogen  gas,  by  a  com- 
plicated and  expensive  system  of  ventilation.  The  following 
sketch  represents,  on  a  small  scale,  the  plan  which  is  pursued 
to  counteract  the  effects  of  that  fatal  evil,  and  to  spread 
throughout  the  workings  a  sufficient  quantity  of  fresh  air.  The 
coal  is  worked  in  narrow  passages  called  boards  and  head- 
ways; and  the  dark  pams  in  the  plan  represent  the  pillars  of 
coal  left  to  support  the  roof.  There  are,  generally,  two 
descents  to  the  mine,  or  more,  which  are  distinguished  by  the 


terms  of  the  upcast  or  downcast  shafts.  A,  is  the  dowiicast 
shaft  by  which  the  air  descends,  and  which  is  usually  assisted 
by  another  shaft  connected  with  it ;  the  current  of  air  is  repre- 
sented by  the  waved  line,  which  is  carried  through  the  main 
passages  only,  the  sub-ways  which  diverge  from  theni  being 
stopped  up  by  brattices,  as  a  and  b,  and  its  motion  is  acce- 
lerated by  the  heat  of  a  large  furnace  situated  at  the  bottom  of 
the  upcast  shaft  B,  and  thus  the  air,  after  traversing  the  whole 
of  the  workings,  ascends  the  shaft  11. 

What  is  technically  called  the  ehoak  damp  is  not  of  so  dan- 
gerous a  character  as  the  tire  damp,  its  presence  being  more 
easily  ascertained,  as  it  immediately  extinguishes  the  lights  ;  it 
has  the  effect  of  preventing  animal  respiration.  During  gales 
of  wind,  or  when  the  atmosphere  is  particularly  dense,  the 
ventilation  of  (he  mines  is  attended  with  more  difficulty,  and 
frequently  in  those  exigencies  the  men  are  obliged  to  strike 
off  work. — It  is  obvious  that  the  above  system  of  ventilation 
is  attended  with  great  labour  and  expense,  not  only  from  the 
number  of  hands  employed  to  superintend  the  wastes  and 
workings  of  the  mine,  but  from  the  quantity  of  brattices  which 
are  incessantly  required  to  stop  tlie  new  ways,  and  where  a 
communication  must  be  held  with  the  interior  of  the  colliery. 
Doors  at  various  distances  are  made,  at  each  of  which  is  placed 
a  boy  to  permit  the  ingress  and  egress  of  the  corves  or  baskets 
which  contain  the  coal  ;  the  least  negligence  in  closing  one  of 
these  doors  might  be  attended  with  serious  consequences,  as 
by  changing  the  route  of  the  current  of  air,  and  thus  leaving 
unventilated  a  certain  district  of  the  mine,  the  hydrogen  gas 
would  accumulate,  and  upon  the  introduction  of  a  candle  im- 
mediately explode ;  from  this  circumstance  many  accidents 
have  arisen,  as  no  caution  had  been  considered  necessary 
where  no  danger  was  apprehended. 

MINERAL  Waters.    See  Waters. 

MINERALOGY,  is  that  science  which  treats  of  the  solid 
and  inanimate  materials  of  which  our  globe  consists;  and  these 
are  usually  arranged  under  four  classes  :  tlie  earthy,  the  saline, 
the  inflammable,  and  the  metallic,  which  are  thus  distinguished : 
1.  The  earthy  minerals  compose  the  greater  part  of  the  crust  of 
the  earth,  and  generally  form  a  covering  to  the  rest.  They  are 
not  remarkable  for  being  heavy,  brittle,  or  light-coloured. 
They  are  little  disposed  to  crystallize,  are  uninflammable  in  a 
low  temperature,  insipid,  and  without  much  smell.  2.  The 
saline  minerals  are  commonly  moderately  heavy,  soft,  sapid, 
and  possess  some  degree  of  transparency.     3.  The  inflammable 


class  of  minerals  is  light,  brittle,  mostly  opaque,  of  a  yellow, 
brown,  or  black  colour,  seldom  crystallize,  and  never  feel  cold. 
4.  Metallic  minerals  are  characterized  by  being  heavy,  generally 
opaque,  tough,  malleable,  cold,  not  easily  inflamed,  and  by 
exhibiting  a  great  variety  of  colours,  of  a  peculiar  lustre.  Un- 
der each  of  these  classes  are  various  genera,  species,  sub- 
species, and  kinds,  which  it  would  far  exceed  the  limits  of  our 
Dictionary  to  notice,  and  which  are  only  properly  described  in 
very  voluminous  works  on  this  particular  branch  of  science. 
See  Geoloov.  We  shall  describe  the  external  character.':, 
which  are  of  the  first  importance  in  facilitating  our  acquaintance 
with  minerals.  These  are  either  generic  or  specific.  The  generic 
are  certain  properties  of  minerals,  without  any  reference  to 
their  differences,  as  colour,  lustre,  weight,  &c.  ;  and  the  differ- 
ences between  these  properties  form  the  specific  characters. 
Generic  characters  may  be  general  or  particular.  In  the  first 
division  are  comprehended  those  that  occur  in  all  minerals,  in 
the  last  those  that  are  found  only  in  particular  classes  of  mine- 
rals. The  particular  generic  external  characters  are  thus 
advantageously  arranged  :  1.  Colour.  2.  Cohesion  of  particles 
distinguished  into  solid,  friable,  and  fluid.  In  solid  minerals 
are  to  be  regarded  the  external  shape,  the  external  surface, 
and  the  external  lustre.  When  broken,  the  lustre  of  the  frac- 
ture, the  fracture  itself,  and  the  shape  of  the  fragments,  are  to 
be  noticed.  In  distinct  concretions,  regard  must  be  paid  to 
the  shape  of  the  concretions,  their  surface,  their  lustre,  trans- 
parency, streak,  and  soiling.  All  these  may  be  ascertained 
by  the  eye.  By  the  touch,  we  may  discover  the  hardness  of 
minerals,  their  tenacity,  frangibility,  flexibility,  their  unctu- 
osity,  coldness,  weight,  and  their  adhesion  to  the  tongue.  By 
the  ear  we  distinguish  their  sound,  and  by  the  smell  and  taste 
the  qualities  which  these  two  senses  indicate.  In  friable  mine- 
rals, external  shape,  lustre,  aspect  of  particles,  soiling,  and 
degree  of  friability,  are  to  be  attended  to.  In  fluid  minerals, 
the  lustre,  transparency,  and  fluidity,  are  principal  objects  to 
be  regarded.  The  specific  external  characters  of  minerals  are 
founded  on  the  distinctions  and  varieties  of  the  two  great 
generic  divisions.  And  first,  of  colours,  the  names  of  which 
are  derived  from  certain  bodies  in  which  they  most  generally 
occur,  either  in  a  natural  or  artificial  state,  or  from  different 
mixtures  and  compositions  of  both. 

I.  Colour. — 1.  White.  This  may  be  snow-white,  reddish- 
white,  yellowish-white,  silver-white,  grayish-white,  greenish- 
white,  milk-white,  or  tin-white.  2-  Gray.  Lead-gray,  bluish- 
gray,  pearl-gray,  reddish-gray,  smoke-gray,  greenish-gray, 
yellowish-gray,  steel-gray,  and  ash-gray.  3.  Black.  Grayish- 
black,  brownish-black,  dark-black,  iron-black,  greenish-black, 
and  bluish-black.  4-  Blue.  Indigo-blue,  Prussian-blue,  laven- 
der-blue, smalt-blue,  sky-blue.  5.  Green.  Verdigris-green, 
celaden-green,  mountain-green,  emerald-green,  leek-green, 
apple-green,  grass-green,  pistachio-green,  asparagus-green, 
olive-green,  blackish-grcen,  canary-green.  6.  Yellow.  Sul- 
phur-yellow, lemon-yellow,  gold-yellow,  bell-metal-yellow, 
straw-yellow,  wine-yellow,  Isabella-yellow,  ochre-yellow, 
orange-yellow,  honey-yellow,  wax-yellow,  brass-yellow.  7.  Red. 
Morning-red,  hyacinth-red,  brick-red,  scarlet-red,  copper-red, 
blood-red,  carmine-red,  cochineal-red,  crimson-red,  columbine- 
red,  flesh-red,  rose-red,  peach-blossom-red,  cherry-red,  brown- 
ish-red. 8.  Brown.  Reddish-brown,  clove-brown,  hair-biown, 
yellowish-brown,  tombac-brown,  wood-brown,  liver-brown, 
blackish-brown.  Besides  these  distinctions,  colours  may  be 
clear,  dark,  light,  or  pale;  they  may  have  a  tarnished  appear- 
ance, a  play,  a  changeability,  an  iridescent,  an  opalescence,  a 
permanent  alteration,  and  a  delineation  of  figure  or  pattern, 
such  as  dotted,  spotted,  clouded,  flamed,  striped,  veined,  den- 
dritic, or  uniform. 

II.  Cohesion  of  Particles. — Minerals  are  divided  into,  1.  Solid, 
or  such  as  have  their  parts  coherent,  and  not  easily  moveable; 
2.  Friable,  or  that  state  of  aggregntion  in  which  the  particles 
may  be  overcome  by  simple  pressure  of  the  finger;  and,  3. 
Fluid,  Or  such  as  consist  of  particles  which  alter  their  place  in 
regard  to  each  other  by  their  own  weight. 

1.  Solid  Minerals.— External  aspect  has  three  things  to  be 
regarded,  1.  The  shape;  2.  The  surface;  and,  3.  The  lustre. 
The  external  shape  again  may  be  common,  particular,  regular, 
or  extraneous  ;   and  licnce  arises  the  specific  difl'erenees.     1. 
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The  common  external  slinpc  may  bo  massive,  dissoniinalcd 
coatsi'ly,  niiniilcly,  or  (inrly  ;  in  angular  iiicccs.  sliarp-cointred 
or  liliinl-cornircd  ;  in  grains,  largo,  coarse,  small,  fiiii-,  angular, 
Hat,  round  ;  in  plates,  tliick  or  tliin  ;  in  nunilirancs  or  llakos, 
thick,  thin,  or  very  tliin.  The  particular  cxicrnal  shape  may 
he  looKish,  as  dentiform,  filirorin.  capillarv,  reticulate,  (leiulri- 
tie,  corallirorm,  stalactitic,  cylindrical,  tuhilorm,  <'lavil'orm,  or 
frnti('Osc  ;  roundish,  as  glohular,  spherical,  ovoidal,  spheroidal, 
amypdaloidal,  hotryodal,  renirorni,  tuhcrose,  or  fiiscd-like  ;  (lat, 
iis  specular,  or  in  leaves  ;  cavernous,  as  cellular  in  various 
lornis,  with  impressions,  perforated,  corroded,  amorphous,  or 
vesicular;  entan;;led,  as  ramose,  &c.  In  the  rcp;ular  external 
shape  or  er)  slallization  arc  to  he  reirarded  its  peiniiucness, 
aceordina;  to  which  it  may  he  either  true  or  supposititious  ;  its 
shape,  made  np  of  planes,  edjres,  anj;les,  in  which  are  to  be 
ohscrved  the  fundamental  lifturc  and  its  parts,  the  kind  of 
funilamentnl  (if;urc,  the  varieties  of  each  kind  of  fundamental 
tisurc  with  their  accidents  and  distinctions,  and  the  allerations 
which  the  fundamental  hpure  undergoes  hy  truncation,  by 
bevelment,  hy  acuminatlon,  or  by  a  division  of  the  planes. 
There  are  a  variety  ot  fii;tires  under  each  of  these  snh-divisions. 
It  must  he  remarked  also  tliat  the  external  shape  may  be  ex- 
traneous, or  derived  from  the  animal  and  vcsetahle  kingdoms, 
as  in  fossils  and  petrifications.  2.  The  external  surface  eon- 
tains  several  Tarieties  of  distinctions.  It  may  be  uneven,  gra- 
nulated, rough,  smooth,  or  streaked  in  various  ways  and  direc- 
tions. 3.  The  external  lustre  is  the  third  generic  external 
character,  and  is  of  much  importance  to  be  attended  to.  In 
this  we  have  to  consider  the  intensity  of  the  lustre,  whether  it 
is  splendent,  shining,  glistening,  glimmering,  or  dull ;  next  the 
sort  of  lustre,  whether  metallic  or  common.  The  latter  is  dis- 
tinguished into  senii-melallic,  adamantine,  pearly,  resinous, 
and  vitreous. 

Aspect  of  the  Fracture  of  Solid  M  inerals. — After  the  external 
aspect,  the  fracture  forms  no  inconsiderable  character  in  mine- 
rals. Its  lustre  may  be  determined  as  in  the  external  lustre  ; 
but  the  fracture  itself  admits  of  great  varieties.  It  may  be 
compact,  splintery,  coarsely  splintery,  finely  splintery,  even, 
conchoidal,  uneven,  earthly,  hackly.  If  the  fraeture  is  fibrous, 
we  are  to  consider  the  thickness  of  the  fibres,  if  coarse  or  d(-li- 
cate,  the  direction  of  the  fibres,  if  straight  or  curved  ;  and  the 
position  of  the  fibres,  if  parallel  or  diverging.  In  the  radiated 
fracture  we  are  to  regard  tlie  breadth  of  the  rays,  their  direc- 
tion, their  position,  tlieir  passage  or  cleavage.  In  the  foliated 
fraeture,  the  size  of  the  folia,  their  degree  of  perfection,  their 
direction,  position,  aspect  of  their  surface,  passage  or  cleavage, 
and  the  number  of  cleavages,  are  to  be  noted.  The  shape  of 
the  fragments  may  also  be  very  various,  regular,  as  cubic,  rhoiu- 
boidal,  trapezoidal,  &c.,  or  irregular,  as  cuneiform,  splintery, 
tabular,  indeterminately  angular. 

Aspect  of  the  distinct  Concretions. — The  aspect  of  the  dis- 
tinct coucrelions  forms  very  prominent  external  characters. 
They  may  be  granular,  different  in  shape,  or  in  magnitude; 
they  may  be  lamellar,  distinct,  concretions,  dill'ering  in  the 
direction  of  the  lamella-,  in  the  thickness,  with  regard  to  shape, 
and  in  the  position.  The  surface  of  the  distinct  concretions 
may  be  smooth,  rough,  streaked,  or  uneven ;  as  for  their  lustre, 
it  may  be  determined  in  the  same  manner  as  the  external 
lustre. 

General  Aspect  as  to  Transparency. — Minerals,  as  is  well 
known,  have  difierent  degrees  of  transparency,  which  maybe 
considered  among  their  external  characters.  They  may  be 
transparent,  semitransparent,  translucent,  translucent  at  the 
edges,  or  opaque. 

The  Streak. — The  colour  of  this  external  character  may  be 
either  similar  or  different-  It  is  presented  to  us  when  a  nn'nc- 
ral  is  scraped  with  the  point  of  a  knife  ;  and  is  similar,  when 
the  powder  that  is  formed  is  of  the  same  colour  with  the  mine- 
ral, as  in  chalk  ;  or  dissimilar  or  dilfcrcnt,  as  in  cinnabar,  orpi- 
ment,  &c. 

The  Soiling  or  Colouring — Is  ascertained  by  taking  any  mi- 
neral substance  between  the  fingers,  or  drawing  it  across  some 
other  body.  It  may  soil  strongly,  as  in  chalk  ;  slightly,  as  in 
molybdena  ;  or  not  at  all,  which  is  a  quality  belonging  to  n)Ost 
of  the  solid  minerals.  All  the  preceding  external  characters 
are  recognized  by  the  eye. 
Gt). 


External  Characlers  from  the  Touch.— These  are  eight  in 
number,  and  arc  not  deslitule  of  utility  to  the  mineralngical 
sludent.  1.  Hardness;  2.  Tenacity  ;  3.  Frangibilily  ;  4.  Flexi- 
bility ;  f).  Adhesion  to  the  tongue  ;  G.  Unctuosity  ;  7.  Coldness  ; 
8.  AVeighl.  llardn('ss  may  be  tried  by  a  capacity  to  resist  the 
file,  yielding  a  little  to  it,  by  being  semihard,  soft,  or  very  soft. 
Tenacity  has  different  degrees,  in  substances  being  brittle,  sec- 
tile  or  mild,  or  ductile.  The  frangibility  consists  in  minerals 
being  very  dillicullly  frangible,  easily  frangible,  or  very  easily 
frangible.  The  fiexihility  is  proved  by  being  simply  llexible, 
elasticly  fiexiblc,  commonly  ficxible,  or  inllexihie.  The  adhe- 
sion to  the  tongue  may  be  strongly  adhesive,  pretty  strongly, 
weakly,  very  weakly,  or  not  at  all.  Unctuosity  may  be  meagre, 
rather  greasy,  greasy,  or  very  greasy.  Coldness  is  subdivided 
into  cold,  prclly  cold,  rather  cold.  Weight  may  be  distinguished 
into  swimming  or  supernatant,  light,  rather  light,  heavy,  very 
heavy.  The  three  last  divisions  from  the  touch,  are  in  the 
Weriierian  system  regarded  as  anomalous  ;  but  they  seem  pro- 
perly to  be  classed  under  this  head. 

External  Characters  from  the  Sound  or  Hearing.— The  diffe- 
rent kinds  of  sound  which  occur  in  the  mineral  kingdom  are.  I. 
A  ringing  sound,  as  in  native  arsenic  and  thin  splinters  of  horn- 
sto.ne;  2i  A  grating  sound,  as  in  fresh-burnt  clay  ;  3.  A  creek 
iug  sound,  as  (hat  of  natural  amalgam. 

2.  Friable  Minerals. — The  external  characters  drawn  from 
minerals  of  this  class,  are  derived,  first,  from  the  external 
shape,  which  may  be  massive,  disseminated,  thinly  coating, 
spumous,  or  dentritic:  secondly,  from  the  lustre,  regarded 
under  its  intensity,  whether  glimmering  or  dull,  and  its  sort, 
whether  common  glimmering  or  metallic  glinmiering  ;  thirdly, 
from  the  aspect  of  the  particles,  as  being  dusty  or  scaly  :  fourthly, 
from  soiling  or  colouring,  as  strongly  or  lightly;  and  lastly, 
from  the  friability,  which  may  be  loose  or  cohering. 

3.  Fluid  Minerals. — Of  external  characters  drawn  from  fluid 
minerals,  there  are  only  two  kinds,  which  include  three  varie- 
ties: 1.  The  lustre,  which  is  either  metallic,  as  in  mercury;  or 
resinous,  as  in  loek  oil.  2.  The  transparency,  which  is  trans- 
parent, as  in  naphtha  ;  turbid,  as  in  mineral  oil  ;  or  opaque,  as 
in  mercury.  3.  The  fiuidity,  which  may  be  fluid,  as  in  mercury ; 
or  viscid,  as  in  mountain  tar. 

External  Characters  from  the  Smell.— These  may  be  spon- 
taneously emitted  and  described  as  bituminous,  faintly  sulphu- 
rous, or  faintly  hitter;  or  tliey  may  bo  produced  by  breathing 
on,  and  yield  a  clay-like  smell ;  or  they  may  be  excited  by  fric- 
tion, and  smell  urinou'!,  sulphureous,  garlic-like,  or  empyreu- 
matic. 

External  Character  from  the  Taste.— This  character  prevails 
chiefly  in  the  saline  class,  and  it  contains  the  following  varie- 
ties :  a  s«  eetish  taste,  sweetish  astringent,  styptic,  salty  bitter, 
salty  cooling,  alkaline,  or  urinous. 

Having  now  given  a  synoptical  view  of  the  external  charac- 
ters of  minerals,  we  shall  proceed  to  their  classification,  and  in 
this  we  shall  chiefly  follow  the  names  and  arrangement  of  Pro- 
fessor .Tamcson. 

Class  I.  Earth;/  Fossils.— Genus  I.  Diamond.  This  pre- 
cious stone  has  great  variety  of  shades,  exhibiting  a  beautiful 
play  of  colours.  It  occurs  in  angular  and  spherical  grains, 
which  present  planes  of  crystallization,  or  arc  actually  crystal- 
lized. Its  fundamental  crystal  is  the  octahedron,  which  ]iasses 
into  various  forms.  It  is  hard,  brittle,  frangible,  and  has  a 
specific  gravity  of  3  GOO.  The  diamond  has,  by  modern  experi- 
ments, been  proved  to  be  nearly  pure  carbon,  and  begins  to 
burn  at  14  deg-  or  15  deg.  of  Wcdgewood. 

Genus  II.  Zircon.— Species  1,  Zircon  ;  which  see.  2,  Hya- 
cinth. A  rectangular  four-sided  prism,  flatly  acuminated  by 
four  planes,  set  in  the  lateral  edges.  Of  this  figure,  however, 
several  varieties  occur.  Crystals  generally  small,  and  always 
imbedded:  the  lateral  planes  smooth,  externally  shining :  in- 
ternally splendent  and  glassy,  inclining  somewhat  to  resinous. 

Genus  III.  Flint.— Species  1,  Chrysoberul.  General  colour 
asparagus-green,  passing  into  a  variety  of  allied  shades.  It 
exhibits  a  milk-white  light;  occurs  in  roundish  and  angular 
grains,  which  sometimes  approach  in  shape  to  the  cube.  It  is 
seldom  crystallized;  but  when  in  this  stale,  it  presents  a 
long  six-sided  tabic,  having  truncated  lateral  edges,  and  longi- 
tudinally streaked  lateral  planes-  The  crystals  are  small,  ex- 
Sl 
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ternally  shining,  and  internally  splendent.     It  is  hard,  brittle ; 
not  easily  franjjible,  with  a  specific  gravity  of  3'600:  without 
addition,   intusible.     2,  Chrysolite.     Tlie   colour  is  pistachio- 
green,  of  all  decrees  of  intensity  :  external  surface  of  the  crys- 
tals splendent,  internally  splendent,  and  vitreous.     3,  Olivine. 
Generally  asparagus-green,  of  various  degrees  of  intensity.    It 
is  found  imbedded  also  in  round  pieces  and  grains;  when  crys- 
tallized, which  is  rare,  in  rectangular  four-sided  prisms.     In- 
ternally  shining,   varying  between  glistening  and   splendent; 
semilransparent,  easily  frangible  ;  in  a  low  degree  hard,  and  not 
particularly  heavy.     It  is  nearly  fusible  without  addition.    Oc- 
eurs  imbedded  in  basalt.    4,  Augite.  Colour  blackish-green.  It 
occurs  chiefly  in  indeterminate  angular  pieces  and   roundish 
grains,     Occasionally  crystallized,  asid  presents  broad  rectan- 
gular six-sided  prisms.     The  crystals  are  mostly  small.     In- 
ternally the  lustre  is  shining,  approaching  sometimes  to  splen- 
dent.    The  augite  is  only  translucent,  and  but  faintly  transpa- 
rent.    It  is   hard,  not  easily   frangible,   and   not  particularly 
heavy.     It  is  found  in  basalt,  either  singly,  or  accompanied 
with  olivine.    6,  Vesuviane.    Its  principal  colour  is  dark  olive- 
green,  passing  into  other  allied  shades.     It  occurs  massive, 
and  ol'ten  crystallized  in  rectangular  four-sided  prisms.     The 
crystals  are  mostly  short,  and  placed   on   one  another.     The 
vesuviane  is  translucent,  hard  in  a  moderate  degree,  and  ap- 
proacliing  to  heavy.     Before    the  blowpipe   it   melts  without 
addition.     It  is  found  among  the  exuvi;e  of  Vesuvius,  whence 
it  derives  its  name  ;  in  Siberia  and  Kamtscliatka.     6,  Lcuzite. 
In   colour  yellowish   and  grayish-white.     It  occurs  mostly  in 
original  round  and  angular  grains.     It  exhibits  acute  double 
eiglit-sided  pyramids.     Internally  it  is   shining,  and  approach- 
ing to  glistening,  with  a  vitreous  lustre,  inclining  somewhat  to 
resinous.     The    leuzile   is    translucent    and    seniilranspareot ; 
hard  in   a  low  degree,  brittle,  easily   frangible,  and  not  very 
heavy.    With  borax,  it  forms  a  brownish  transparent  glass.    It 
is  found  in  rocks  of  the  newest  floetz  trap  formation,  particu- 
larly in  basalt.     7,  Mclanitc    In  colour  velvet-black.  It  occurs 
crystallized  in  a  six-sided  prism.    The  crystals  are  middle-sized 
or  small.     Externally  they  are  smooth  and  shining,  approach- 
ing to  splendent  ;   internally  shining,  inclining  to  glistening. 
The  mclanite  is  opa<|ue,  hard,  pretty  easily  frangible,  and  not 
very  heavy.     It  occurs  imbedded  in  rocks  of  the  newest  floetz 
trap  formation.     8,  Garnet  ;  see  Gak\[;t.     9,  Pyrope.     Colour 
dark  blood-red.    It  occurs  in  small  and  middle-sized,  roundish, 
and    angular   grains  ;    but   never   crystallized.     Its    lustre    is 
splendent  and  vitreous.     It  is  completely  transparent,  hard  so 
as  to  scratch  quartz.     It  is   found   imbedded  in  Scotland,  in 
sand,  on  the  sea  shore.     It  is  employed  in  various  kinds  of 
jewellery,  and  is  generally  set  in  a  gold   foil.     10,  Grenatile. 
Colour  a   dark   reddish-brown.     It   is    always   crystallized   in 
broad  six-sided  prisms.     The  crystals  small  and  middle-sized, 
internally  glistening,  with  a  lustre  between  vitreous  and   resi- 
nous.    It  varies  from  opa(|ue  to  translucent,  is  hard,  brittle, 
easily  frangible,  and   not  particularly  heavy.     It  is  found  im- 
bedded in  mica  slate.     11,  Spinelle.    The  predominant  colour  is 
red,  which  passes  on  into  blue,  green,  yellow,  and  brown.     It 
occurs  in  grains,  and  likewise  crystallized  in  octahedrons,  with 
several    variations.     Externally    and    internally    the   lustre   is 
splendent  and  vitreous.     It  is  fusible  with  borax  :   occurs  in 
rocks  belonging  to  the  newest  floetz  trap  formation.     It  is  used 
as  a  precious  stone.     12,  Sapphire.     The  principal  colour  Ber- 
lin blue  :  but  it  Is  found  also  red,  with  the  intermediate  shades 
of  these  two  colours.     It  oc-urs  in  small   rolled   pieres,   and 
crystallized  in  double  three  sided  pyramids.     The  crystals  arc 
small  and  middle-sized.     Internally  the  lustre  is  splendent  and 
vitreous.     Some  varieties,  when  (Mit,  exhibit  a  star  of  six  rays. 
The  sapphire  is  Irani   in  the  highest  dcf;ree,  but  yields  to  the 
diamond  :  it  is  easily  frairgilile  ;  specific  gravity  of  about  4'0(H). 
It  is  fusible  witliiiut  addition:  occurs  in  rocks  of  the  newest 
floetz   trap  formation.     This   precious   stone   is    fouird   in   the 
ntirrost  beauty  in  Pegu  and  Ceylon.    13,  Coruirdum  ;  see  CoiiiiN- 
DUM.     11,  Diamond  .Spar.     The  colour  is  a  dark  hair-brown. 
It  occurs  nrassive,  disseminated,  in  rolled  pieces,  and  crystal- 
lized in   six-sided  prisms,  or  very  acute  six-sided  pyramids. 
Intcrnnlly,  its  lustre  is  splendent:   Iransliircnt  on  the  edges, 
hard  in  a  high  degree,  easily   frangible.     It  has  hitherto  been 
found  only  in  China.     Both  this  stone  and  corundum  are  cm- 


ployed  in  cutting  and  polishing  hard  minerals,  and  they  seem 
to  be  nearly  allied  to  each  other.     15,  Emery  ;  see  Emeky.     16, 
Topaz.     The  chief  colour  is  a  wine-yellow,  of  all  degrees  of 
intensity.     It  is  found  massive,  disseminated,  and  sometimes 
rolled,  but  most  commonly  crystallized  in  oblique  eight-sided 
or   four  sided    prisms,  which   exhibit   several  varieties.     The 
crystals  are  small  and  middle-sized,  externally  splendent  ;   In- 
ternally splendent   and    shining;   lustre   vitreous.     The   topaz 
alternates  from   translucent  to  transparent,  and  is  duplicating 
transparent.     It  is  hard  in  a  high  degree,  easily  frangible,  and 
is  not  particularly  heavy.     It  is  fusible  with  borax;  and  some 
kinds  in  a  gentle  heat  turn  white,  and  are  sometimes  sold   for 
diamonds.     It  is  commonly  found  in  veins  that  traverse  primi- 
tive rocks.     17,  Emerald;  which  see.     18,  Beryl;  see   Bi^ryl. 
19,   Schorl.      Divided   into   two    sub-species,   common   schorl 
and  tourmaline.     20,  TIrumerstonc.     Colour  commorrly  clove- 
brown,  of  various  degrees  of  intensity.  It  is  occasionally  found 
massive,  more  frequently  disseminated  :   but  generally  crystal- 
lized in  very  flat  and  oblique  rhombs.     Externally,  its  lustre  is 
splendent:  internally,  it  alternates  from  glistening  to  shining, 
and  is  vitreous.     This  species  alternates  from  perfectly  trans- 
parent to  weakly  translucent.    It  appears  to  be  peculiar  to  the 
primitive  mountains.     21 ,  Iron  Flint.     The  colour  a  y  cllowish- 
brown,  bordering  on  liver-brow  n-    It  occurs  commonly  massive, 
but   also  crystallized  in  small   equiangular  six-sided  prisms. 
Externally,  its  lustre  is  splendent,  intertrally   shining,  and  is 
intermediate    between   vitreous   and   resinous.     It  is  opaque, 
and  slightly  translucent  on  the  edges.    It  is  pretty  hard,  some- 
what difficultly  frangible,  and  approaching  to  heavy.    It  occurs 
in  iron  stone  veins,  and  renders  the  ore  very  diflicult  of  fusion. 
22,  Quartz.     Werner  divides  this  into  five  sub-species:  ame- 
thyst,  rock-crystal,  milk-quartz,  common  quartz,   and   prase. 
2.'!,  Hornstonc ;  which  see.     24,  Flint.     Colour  gray,  but  with 
many  varieties.     It  occurs  massive,  in  regrrlar  plates,  in  angu- 
lar grains,  in  globular  and  elliptical   rolled  pieces,  in  the  form 
of  sand,  and  tubercles  and  perforated-     Sonretimes  it  is  crys- 
tallized, in  double  six-sided  prisms,  or  flat  double  three-sided 
pyramids.     Internally,  the  Irrstre  is  glinrmering,  translucent  on 
the  edges,  hard,  easily  frangible,   and   not  particularly  heavy. 
25,   Chalcedony.     Divided  into   two   sub-species,  chalcedony 
and  cornelian ;  which  see-     Agate.     The  fossils  known  under 
this  name   are   all   compound   substances;    and  hence  cannot 
have  a  particular  place  in  any  systematic  arrairgement.     Wer- 
ner, therefore,  has  placed  them  as  a  supplement  to  the  species 
chalcedony,  which  forms  a  principal  constituent  part  of  them. 
See  Agatic.     2(),   Heliotrope;   which  see.     27,   Plnsma.     The 
colour  intermediate  between  grass  and   leek-green,  and  of  dif- 
ferent degrees  of  intensity.     It  occurs  in  indeterminable  angu- 
lar pieces  which   have   a  rough   earthy  crust.     Intenrally    its 
lustre  is  glistening.     It  is  interiricdiate  between  semi-transpa- 
rent  and   strongly  translucent,  hard,  brittle,  fransible  without 
great  difficulty,  and  irot  particularly  heavy.    28,  Chrysopras-  29, 
Flinty  Slate.  This  has  been  divided  into  two  sub-species,  com- 
mon flinty  slate  and  Lydian  stone.     30,  Cat's  Eye.     The  colour 
gray,  with  marry  varieties.     It  occurs  in  blunt-edged  pieces, 
in   rolled   pieces,   and   likewise  massive.     Internally  shining; 
usually  translucent,  and  sometimes  also  semi-transparent.     It 
is  hard,  easily  frangible,  and  not  particularly  heavy.    lis  geog- 
nostic  situation  is  uirknovvn.     It  is  imported  from  Ceylon  and 
the  coast  of  Malabar;  and  is  usually  cut  for  ring-stones.  Some 
of  the    varieties    are   highly   valued.     31,    Prehnite.     Colours 
vnrions  shades  of  green,  white,  and  yellow.     It  is  sometimes 
massive,    and    sometimes    crystallized    in   oblique    four-sided 
tables.      Externally,   the    crystals    are    smooth   and    shining; 
internally,  inclining  to  glistening  and  pearly.     It  is  translu- 
cent, sometimes  passing  into  semi-transparent,  arrd  transpa- 
rent:   it  is  hard,  easily   frangible,   and  not   very  heavy.     32, 
Zeolite.  This  species  is  divided  into  five  sub-species  :   1-  Mealy  ; 
2.  Fibrous;   3.   Radiated;    4.  Foliated;   5.  Cubic-zeolite.    33, 
Cross-Stone.     The  colour  is  a  grayish-white.     It  occurs  crys- 
tallized either  in  broad  rectangular  four-sided  prisms,  or  in 
twin  crystals.     Internal  and  external  lustre  is  shirring,  iirclin- 
ing  to  splendent  or  glistening.     The  cross-stone  is  Iranslircent, 
passing  to  transparent,  semi-hard,  easily  frangible,  and   not 
particularly  heavy.     It  has  hitherto  been  found  only  in  mineral 
veins,  and  in  agate  balls.     34,  Agate-Stone.     Colour  a  per  feet 
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azuro  IjIuc,  of  (IKTiTciil  sliailcs.  It  is  found  inassivc.  liisscini- 
lialeil,  and  in  rolled  |ii('ifs.  Tlio  luslic  is  ^lislcii  i^  and  ulini- 
nicrin(;.  It  is  Iransluccnt  on  the  rdgcs,  pretty  lard,  brittle, 
casilj  (Vannildf,  and  not  particularly  lioavy.    •Vtc  AiiATi;. 

Gfnns  IV.  Clay. — Species  1. .Jasper,  'i.  Opal.  ;J.  I'iteli  Stone. 
4,  Ohsidian.  5.  I'cnrI  Stone.  C.  I'uniiee  Stone.  7,  Felspar.  Di- 
vided into  four  sub-S|>ecies ;  compact,  eouinion,  adidaria,  and 
Labrador  stone.  8.  Pure  Clay.  .Snow  wliite,  willi  oeeasionally 
a  yellow  isli  tin(;e,  it  occurs  in  kidney-sliaped  pieics,  wliicli 
liave  no  lustre.  It  is  opaipie,  .soils  very  little,  adheres  slii;htly 
to  the  li)n;;ue,  is  li;;'''.  i"'d  internicdialc  belween  soft  and  fri- 
able. I'ure  clay  is  tbiind  iniMiedialely  under  the  soil,  accom- 
panied with  foliated  uypsum  and  selenilc,  at  Halle,  in  .Saxony, 
only.  !),  Porcelain  Karth.  10,  Common  Clay.  Divided  into 
.six  sub-spccics:  1.  Loam;  2.  Pollers'  clay  is  of  two  kinds, 
earthy  and  shity;  ;!.  Pipe  cbiy  ;  4.  Variejiated  clay,  coinmoidy 
\\liitc,  red,  and  yellow,  striped,  veined,  and  spotted  :  it  occurs 
massive,  is  soft,  passing  into  friable,  feels  a  little  greasy,  and 
•Tdhercs  somewhat  to  the  tonfjue :  5.  Clay-stone,  conuiionly 
pray  or  red,  with  various  intermediate  tints;  (i.  Slate  clay.  II, 
Poller,  or  Polishins-stone.  12,  Tripoli,  l.'i,  Alum  Stone.  IJ, 
Alum  I'-arth.  1.0,  .Vlum  Slate-  IC,  Hituniinous  Shale.  17,  Draw- 
ing; Slate,  or  Ulack  Chalk.  Its  colour  is  a  f;rayisli-blai:k,  with 
a  tint;c  of  blue  ;  it  occurs  massive,  is  opaque,  colours  and 
writes,  is  soft,  mild,  easily  frangible,  feels  mcajrre  but  ^m(^  and 
is  rather  lij;ht :  it  is  found  in  primitive  mountains  in  Trance, 
Cermanv,  Iceland,  Scotland,  and  the  Hebrides.  \Mien  of  a 
niiddliu};  decree  of  hardness,  it  is  used  for  drawing.  18,  Whet 
Slate.  1!»,  Clay  Slate.  20,  Lepidolife.  Colour  a  kind  of  peach- 
blossom,  it  occurs  massive-  Internal  lustre  glistenlnit ;  it  is 
Iransluccnt,  soft,  easily  iVanftiblc,  and  easily  melts  before  the 
iilowpipe.  Hitherto  ii  has  only  been  found  in  JMoravia,  wiiere 
it  lies  in  };neiss.  21,  Mica,  or  Glimmer.  22,  Pot  Sloi>e.  23, 
Chloiil<',  which  sec.  24,  Hornblende.  25,  IJasalt.  20,  Wacke. 
It,  Clink  Stone.  Commonly  of  a  dark  fiic'-'ni 'h-jjray  colour, 
massive,  in  regular  columns,  and  tabular  disliret  coucretious, 
usually  Iransluccnt  on  the  ed^cs,  brittle,  easil  ;  fran«ii)le,  and 
when  struck  with  a  Iiammer  soundiii);  like  a  pii^ce  of  mclal.  It 
is  said  to  belong  to  the  lloelz  trap  formation,  and  generally 
rests  on  basalt.  28,  Lava.  Divided  into  two  sub-species; 
Stag-lava  and  Toam-lava.  2U,  Green  Earth.  Its  colour  is  a 
celadiii-grcen,  of  various  degrees  of  intensity  :  it  occurs  mas- 
sive, in  angular  and  globular  pieces,  and  also  disseminated. 
Internally  it  is  dull,  streak  glistening,  very  soft,  easily  frangible, 
and  light.  It  is  principally  found  in  amygdaloid,  in  Saxony, 
Bohemia,  Scotland,  and  other  places,  and  is  used  by  painters. 
30,  Lithouiage-  Divided  into  two  sub-species;  fiiable  and 
indurated.  31,  l.'ock  Soap.  32,  Yellow  Earth-  To  the  clay 
genus,  likewise,  belong  adhesive  slate,  lloat-stonc,  piuite,  and 
umber. 

Genus  V-  Tale  —Species  1,  Bole.  2,  Native  Talc  Earth.  3, 
Mccrschauin.  4,  Fullers'  Earth-  5,  Neaphrite.  G,  Steatite.  7, 
Serpentine,  which  see.  8,  Schiller  Stone.  9,  Talc.  10.  Asbest. 
See  AsnusTos.  11.  Cyanile,  which  see-  12,  Actyuolite.  Is 
divided  into  the  following  sub-species  :  1.  Asbestous  actynolitc 
is  of  a  greenish-gray  colour,  occurs  massive,  disseminated,  and 
in  capillary  crystals;  is  inlernally  glistening,  translucent  on 
the  edges,  soft,  brittle,  not  easily  fiangible,  not  particularly 
licavy  :  it  is  found  in  mineral  beds  in  Saxony,  and  other  parts 
of  Germany.  2.  Connnon  actyuolite  is  generally  of  a  green 
leek  colour,  passing  into  other  shades  of  the  same;  it  occurs 
massive,  and  likewise  crystallized  in  very  obli(jue  six-sided 
prisms,  is  splendent  externally,  semi-hard,  rather  brittle,  and 
not  easily  Irangihie :  it  is  found  in  beds  in  primitive  nn)untains, 
in  Saxony,  Swilzcrlaud,  Norway,  and  Scotland.  3.  Glassy 
actyuolite  is  principally  of  a  mountain  green  colour,  of  various 
degrees  of  intensity. 

Genus  VI.  Cale. -Species  1,  Rock  Milk.  2,  Chalk.  Colour 
principally  of  a  }ellowish-«liite :  it  occurs  massive,  dissemi- 
nated, and  as  crust  over  Hint.  3,  Lime-st  me-  Divided  into 
several  snb-spe<'ies  :  viz.  compact,  foliated  lime-stone,  librous 
lime- stone,  and  pea  stone.  4,  Sehaum,  or  1  oaming  Eaflh.  ij. 
Slate  spar.  C,  Hrovinspar.  7,  l\houd>  spar.  8.  Schaalstone. 
!>,  Stink-slonc.  10,  i\Iarle.  1 1,  Bilumiuous  marie  slate.  Colour 
interniecllalc  lietwcen  grayish  and  brownish-black;  it  is  mas- 
sive, fiom  glimmering  to  shining,  fragments  slaty,  usually  soft, 


not  very  brittle,  easily  frangible,  niid  xlreak  shining  :  it  in 
lound  in  beds  along  with  the  oldest  lloetz  liine-stune,  and  con- 
tains mu<:li  coppir  inti  rmixed  with  it,  on  account  of  which  it 
is  usually  smelted  in  Thuringia-  12,  Cab:  toll-  13,  Arragunitc 
Principal  cidours  are  grecnish-grav  ami  iron-gray  :  it  occurs 
crystallized  in  perfect  eipiiangular  six-sided  piisnis;  the  lustre 
is  glistening,  passing  inio  shining,  and  is  vitreous  ;  it  is  semi- 
hard, brittle,  not  parlieularly  heavy.  It  was  first  disiovcied 
in  the  province  of  .-Vrragon,  whence  its  name,  iuibeilded  in 
gyps.  II,  Appatite.  <;ol(nirs  white,  grcin,  blue,  and  red  ;  it 
generally  occurs  crystallized,  the  radical  form  of  which  is  the 
e(pnaugular  six-sided  prism,  lixlernally  it  is  splendent,  in- 
ti'rnally  shiidng  anil  resinous:  it  is  commonly  transparent, 
semi-hard,  brittle,  easily  frangible,  and  occurs  in  thin  vein.s, 
&c.  15,  Asparagus,  or  spargcl  stone.  I(i,  lioiacite.  Its  colours 
are  yellowish,  smoke  and  grayish-white,  passing  to  asparagus 
green;  it  occurs  in  crystallized  cubes,  with  the  edges  and 
angles  truncated,  internally  shining,  commonly  stiiii-transpa- 
rcnt,  semi-hard,  brittle,  and  easily  frangible.  17,  I'liior.  See 
Fi.i'ou.  18,  Gyps.  This  is  diiided  into  the  following  sub- 
species: 1.  Gyps  earth,  of  a  yellowish-white  colour,  passing 
into  some  allied  shades,  is  intermediate  between  line  scaly, 
and  dusky,  dull,  and  feebly  glimmering,  soils  a  little,  feels 
meagre  but  soft  and  line,  atid  is  light  ;  it  is  found,  though 
rarely,  in  gyps  countries.  2.  Compact  gyps,  is  comujonly  ash- 
gray,  passing  into  smoke  iiitd  yellowish-gray,  is  massive,  in- 
ternally dull,  feebly  iransbnent  on  the  edges,  very  soft,  fran- 
gible without  great  diniculty,  and  is  employed  iu  archilecture 
and  sculpture,  under  the  name  of  alabaster.  3.  Foliated  g_v  ps 
is  commonly  white,  gray,  or  red,  presenting  spotted,  striped, 
and  veined  colour  delineations.  4-  Fibrous  gyps  is  principally 
white,  gray,  and  red,  with  vaiious  shades  of  each-  Gyps,  when 
burnt,  forms  an  excellent  cement,  and  is  used  for  many  orna- 
mental purposes.     19,  Sclenitc-     20,  Cube  spar. 

Genus  VII.  Baryte. — Species  1,  VVhitlierite.  2,  Heavy  spar 
or  baryte. 

Genus  VIII.  Strnnljan.— Species  1,  Strontian-  2,  Celcstine- 
Divided  into  two  sub-species:  1.  Fibrous  celestine,  is  of  an 
intermediate  colour,  between  indigo  blue  and  bluish-gray;  it 
occurs  massive  and  in  plates,  and  also  crystallized,  shewing  a 
tendency  to  prismatic  distinct  concretions;  it  is  translucent, 
soft,  or  semi  hard,  easily  frangible,  and  pretty  heavy.  2-  Foliated 
celestine,  is  of  a  milk^-w  hite  colour  failing  into  blue  ;  it  occurs 
massive,  and  also  crystallized  in  six-sided  tables,  intersecting 
each  other;  it  has  a  glistening  lustre,  is  strongly  translucent, 
soflish,  not  particularly  brittle,  easily  frangible,  and  hard-  It 
occurs  sometimes  in  .sulphur  beds,  and  is  found  very  finely 
crystallized  in  Sicily,  and  near  Bristol- 

Class  II-  Fossil  Sails. — The  substances  included  in  this 
class  are  confined  to  those  which  arc  found  in  a  natural  state 
oidy  ;  and  the  greater  part  of  them  appear  to  be  formed  by  tiie 
agency  of  water,  air,  S-c.  The  distinguishing  characters  of 
fossil  salts  are,  their  taste  and  easy  solution.  They  resemble 
ea."h  other  so  closely,  that  the  ter:n  snliiie  caiisislence  is  used  lo 
express  whatever  relates  to  hardness,  tenacity,  and  frangibility. 

Species  1,  Natron,  or  natural  soda-  2,  Natural  nitre-  3, 
Nalural  rock-salt-  4,  Natural  sal-amtnom'ac-  .'),  Natural  Epseni 
salt.  0,  Natural  Glauber  salt.  7,  Natural  alum.  8,  Hair  salt. 
9,  Koek  butter-  Colour  light  yellow,  or  grajish-w  hite  ;  it 
occurs  massive  and  tuberose,  is  translucent,  has  a  saline  con- 
sistence, a  sweetish  sour  astringent  taste,  and  feels  a  little 
greasy.  It  oozes  out  of  fissures  of  rocks  of  alum  slate,  and  is 
found  in  Lusatia,  Thuringia,  Denmark.  Siberia,  and  near 
Paisley  in  Scotland.  10,  Natural  vitriol-  Divided  into  the  sub- 
species :  iron,  copper,  and  zinc  vitriol-  Borax,  though  so  Hell 
known  by  name,  is  without  a  place  in  the  Wernerian  .sjstcni, 
as  it  is  uncertain  whether  or  not  it  occurs  in  a  solid  stale; 
most  probably  it  occurs  (udy  in  solution  in  certain  lakes-  The 
new  genus  stallite,  of  which  only  one  species,  cryolite,  has 
been  found  in  (ireenlaud,  comes  under  Ibis  head. 

Class  III.  Jii/liiiii»iiilile  I'ossi/s — Fossils  belonging  to  this 
class  are  light,  brittle,  luoslly  opai|ne,  yellow,  lirown,  or  black, 
seldom  crystallized,  and  never  feel  cold.  They  are  more  neaily 
allied  to  the  metallic  than  to  the  earthy  or  saline  classes. 

(ienus  I.  Sulphur.  — .Species  1.  Natural  sulphur. 

Genus  II.  Liluniinous — Sec  Liiii'HiiN  and  Coal. 
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Genus  III-  Graphite. — Species  1,  Glance  coal.  Di\ided  into 
two  sub-species:  conclioidal  and  slaty.  2,  Graphite,  containing 
two  sub-species,  scaly  and  compact  graphite.  3,  Mineral  char- 
coal. Colour  a  grayish-black:  it  occurs  in  small  angular  and 
somewhat  cubical-shaped  pieces,  is  glimmering,  with  a  silky 
lustre,  soils  strongly,  is  soft,  and  light.  It  is  found  in  thin 
layers  in  dillcrcnt  kinds  of  coal,  and  is  widely  disseniinateit. 

Genus  IV.  Resin.  — Species  1,  Amber  ;  which  is  divided  into 
the  sub-species:  1.  While;  2.  Yellow  amber.  2,  Honey-stone. 
Mellite. 

Class  IV.  Metallic  Fossils.— Genas  1.  Plalina.  Species  1, 
Native  platina. 

Genus  11.  Gold. — Species  1,  Native  gold.  Divided  into 
three  sub-species  :  1.  Gold-yellow  native  gold;  2.  Brass-yel- 
low native  yellow;  3.  Grayish-yellow  native  gold. 

Genus  III.  Mercury. — Species  1,  Native  mercury,  or  quick- 
silver. 2,  Natural  amalgam.  3,  Mercurial  horn-ore,  or  cor- 
neous mercury.  4,  Mercurial  liver  ore,  or  mercurial  liepatic 
ore.     5,  Cinnabar. 

Genus  IV.  Silver. — Species  1,  Native  silver.  2,  Antinionial 
silver.  3,  Arsenical  silver.  4,  Corneous  silver  ore,  or  horn 
ore.  5,  Silver  black.  6,  Silver  glance.  7,  Brittle  silver  glance. 
8,  Red  silver  ore.    9,  White  silver  ore.    10,  Black  silver  ore. 

Genus  V.  Copper.  — Species  1,  Native  copper.  2,  Copper 
glance.  3,  Variegated  copper  ore.  Colour,  when  dug,  inter- 
mediate between  copper-red  and  pinchbeck-brown,  but  it  soon 
becomes  tarnished:  it  occurs  massive,  disseminated  in  plates, 
membranes,  and  crystallized  in  octahedrons.  4,  Copper  pyrites. 
5,  White  copper  ore.  6,  Gray  copper  ore,  or  Fahl  ore.  Com- 
mon colour  steel-gray  :  it  occurs  massive,  disseminated,  and 
also  crystallized  in  tetrahedrons,  octahedrons,  and  garnet 
dodecahedrons.  7,  Copper  black.  8,  Red  copper  ore.  9,  Tile 
ore.  10,  Copper  azure-  11,  Melachite.  12,  Copper  green. 
Colour  verdigris  green,  of  different  degrees  of  intensity.  13, 
Iron-shot  copper  .green.  14,  Copper  emerald.  1.5,  Copper 
mica.  Emerald-green  colour :  it  occurs  massive,  disseminated, 
and  occasionally  crystallized  in  very  thin  six-sided  tables  ;  it 
is  soft,  sectile,  not  very  brittle,  nor  particularly  heavy  ;  and 
has  hitherto  been  found  only  in  veins  in  Cornwall,  where  it 
passes  under  the  unscientific  name  of  foliatic  arseniate  of  cop- 
per.    16,  Lenticular  ore.     17,  Olive  ore.   Mountain  blue. 

Genus  VI.  Iron — Species  1,  Native  iron.  Is  of  a  light  sleel- 
gray  colour,  inclining  to  silver-white :  it  has  hitherto  been 
found  only  ramose  ;  internally  it  is  intermediate  between 
glimmering  and  glistening,  with  a  perfect  metallic  lustre,  and  a 
hackly  fracture;  it  is  between  soft  and  semi-hard,  perfectly 
malleable,  common,  flexible,  difficultly  frangible,  and  uncom- 
monly heavy.  Hitherto  it  has  been  found  only  in  loose  masses 
on  the  surface  of  the  earth,  and  is  a  rare  production.  2,  Iron 
pyrites.  3,  Magnetic  pyrites.  4,  Magnetic  iron-stone.  Com- 
mon magnetic  iron-stone  is  of  an  iron  black-colour:  is  mas- 
sive, disseminated,  and  also  crystallized  in  cubes,  octahedrons, 
and  garnet  dodecahedrons,  and  rectangular  four-sided  prisms. 
It  is  extremely  shining;  internally  between  splendent  and 
glistening,  with  a  metallic  lustre ;  is  intermediate  between 
hard  and  semi-hard,  brittle  and  heavy.  It  occurs  most  fre- 
quently in  primitive  mountains.  When  pure  it  affords  most 
excellent  bar  iron.  5,  Iron  glance.  Common  iron  glance  is 
usually  of  a  dark  steel  gray  colour,  with  several  different 
shades;  it  commonly  occurs  massive  and  disseminated,  and 
also  crystallized  in  flat,  double,  three-sided  pyramids,  and  in 
double  three-sided  pyramids.  It  offers,  when  smelted,  an 
excellent  malleable  iron.  G,  Red  iron-stone.  Red  iron  froth. 
The  colour  is  intermediate  between  cherry-red  and  brownish- 
red  ;  it  occurs  commonly  friable,  massive,  sometimes  coating 
and  disseminated,  and  is  composed  of  scaly  particles,  which 
are  glimmering,  and  have  a  serai-metallic  lustre.  7,  Brown 
iron-stone.  Brown  iron  froth  is  of  an  intermediate  colour 
between  steel-gray  and  clove-brown,  and  is  between  friable 
and  solid;  it  occurs  massive,  coating,  spumous,  &c.,  and  is 
composed  of  scaly  particles,  shining  and  glistening,  with  a 
metallic  lustre.  It  soils  strongly,  f^eels  greasy,  and  is  very 
light.  It  is  commonly  found  lining  dusty  cavities-  8,  Sparry 
iron-ftone.  The  principat  colour  is  a  light  yellowish-gray, 
which,  on  exposure  to  the  air  or  heat,  changes  into  brown  or 
black ;  it  occurs  massive,  disseminated  with    pyramidal   im- 


pressions, in  plates,  and  crystallized.  It  is  chiefly  rontined  to 
the  primitive  and  floctz  mountains.  9,  Black  iron-stone.  10, 
Clay  iron-stone.  Reddle  is  of  a  light  brownish-red,  passing 
into  a  cherry-red:  it  occurs  only  massive;  soils  strongly,  and 
writes,  is  sectile,  easily  frangible,  and  rather  heavy.  It  is 
chiefly  found  in  the  newer  clay-state,  in  Germany  and  Siberia. 
The  coarser  varieties  are  used  by  the  carpenter,  the  finer  by 
the  painter,  under  the  name  of  red  chalk.  11,  Bog  iron  ore. 
12,  Blue  iron-earth.  13,  Green  iron-earth.  Friable  green  iron- 
earth  is  of  a  siskin-green  colour;  occurs  massive  and  dissemi- 
nated, is  more  or  less  cohering,  soft,  fine,  easily  frangible, 
and  intermediate  between  particularly  heavy  and  heavy.  14, 
Cube  ore. 

Genus  VII.  Lead. — Species  1,  Lead  glance.  Common  lead 
glance  is  of  a  fresh  lead-gray  colour,  of  diflerent  degrees  of 
intensity;  it  occurs  massive,  disseminated,  in  membranes,  &c-, 
and  also  crystallized  in  cubes,  octahedrons,  four-sided  prisms, 
six-sided  prisms,  and  three-sided  tables-  It  is  soft,  sectile, 
externally  easily  frangible,  and  uncommonly  heavy,  and  is 
found  in  veins  and  beds  in  primitive,  transitive,  and  lloetz 
mountains-  It  is  most  frequently  worked  as  an  ore  of  lead,  but 
sometimes  as  an  ore  of  silver.  2,  Blue  lead  ore.  3,  Brown 
lead  ore.  4,  Black  lead  ore-  5,  Wliite  lead  ore-  6,  Green 
lead  ore-  7,  Red  lead  ore.  8,  Yellow  lead  ore-  9,  Lead  vitriol, 
or  vitriol  of  lead.     10,  Lead  earth. 

Genus  VIII.  Tin. — Species  1,  Tin  pyrites.  2,  Tin  stone-  3, 
Cornish  tin  ore,  or  wood  tin. 

Genus  IX.  Bismuth. — Species  1,  Native  bismuth.  2,  Bis- 
muth glance,  of  a  light-gray  lead-colour.  3,  Bismulh-ochre,  of 
a  straw-yellow  colour  passing  into  other  neighbouring  shades. 

Genus  X.    Zinc — Species  1,  Blende-    2,  Calamine- 

Genus  XI.  Antimony. — Species  1,  Native  antimony.  2, 
Gray-  3,  Black-  4,  Red-  5,  White  antimony  ore.  6,  Anti- 
niony-oehre. 

Genus  XII.  Cobalt — Species  1,  White  cobalt  ore.  2,  Gray 
cobalt  ore-  3,  Cobalt  glance-  The  colour  is  of  a  silver-white, 
slightly  inclining  to  reddish:  it  is  commonly  massive  and  dis- 
seminated, sometimes  crystallized  in  difl'erent  forms  :  is  exter- 
nally splendent,  internally  between  shining  and  glistening,  and 
has  a  metallic  lustre-  It  is  semi-hard,  brittle,  not  very  easily 
frangible ;  and  when  struck  with  steel,  emits  an  arsenical 
smell.  It  is  found  in  veins  in  various  formations,  in  the  dif- 
ferent mine  countries  of  the  continent  of  Europe  ;  and  from  it 
the  greatest  part  of  the  cobalt  in  commerce  is  obtained,  which 
is  highly  useful  in  the  manufacture  of  glass,  and  as  a  pigment. 
4,  Black  cobalt  ore.  5,  Brown  cobalt  ochre.  6,  Yellow  cobalt 
ochre.    7,  Red  cobalt  ochre. 

Genus  XIII.  Nickel. — Species  I,  Copper  nickel.  2,  Nickel 
ochre. 

Genus  XIV.     Manganese — The  three  species  arc,  1.  Gray; 

2.  Black ;  3.  Red  manganese  ore- 
Genus  XV.    Molybdena — Species  1,  Molybdena. 

Genus  XVI.  Arsenic — Species  1,  Native  arsenic-  2,  Arsenic 

pyrites-     3,  Orpiment-     4,  Arsenic  bloom- 
Genus  XVII-  Scheele. — Species  1,  Tungsten.    2,  Wolfram- 
Genus   XVIII.     Menachine — Species   1,   Menaehanitc.    2, 

Octahedrite.     3,  Rutile.     4,  Nigrine.     5,  Iserine. 

Genus  XIX.     Uran — Species  1,  Pitch  ore-     2,  Uran  mica 

3,  Uran  ochre. 

Genus  XX.  Sylvan — Species  1,  Native  sylvan-  2,  Graphic 
ore.    3,  Yellow  sylvan  ore.    4,  Black  sylvan  ore- 

Genus  XXI.  Chroma — Species  1,  Aeicular,  or  needle  ore. 
Its  colour  is  dark  steel-gray:  occurs  in  imbedded  aeicular 
crystals  ;  internally  shines  with  a  metallic  lustre,  is  soft,  not 
very  brittle,  heavy,  and  is  always  accompanied  with  chrome 
ochre,  and  sometimes  with  native  gold-  It  is  found  in  Siberia. 
2,  Chrome  ochre.  It  is  of  a  verdigris  green,  passing  through 
several  neighbouring  shades  :  it  occurs  massive,  disseminated, 
and  in  membranes;  is  dull,  soft,  not  very  heavy,  and  is  found 
with  the  preceding  species. 

For  the  various  forms  which  minerals  are  found  under,  see 
Crystallization. 

MINIATURE,  a  delicate  kind  of  painting  distinguished  by 
the  smallness  of  the  figures,  its  being  performed  with  dots  or 
points  instead  of  lines  ;  by  the  faintness  of  the  colouring ;  and 
by  its  being  usually  done  on  vellum.     See  Painting. 
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MINISTER,  in  Tli(olnp;y,  a  pcrsDii  «l]0  (ircaolirs,  porri)rin.s 
tcli);i<ius  woisliip  ill  puhlic.  admiiiistois  llic  sacrament,  Jkc. 

MiNisiKK  <;/'  Stiilr,  a  person  to  whom  a  soxurcigii  prince 
ilitriisls  tlic  adniinislration  of  the  (;overninent. 

MiMsriiK,  h'oriiijit,  is  a  person  sent  into  a  foreign  country 
to  niatiiipe  the  allairs  of  his  provinec,  or  of  the  state  to  whii-h 
lie  l>elonj;s.  Of  these  there  are  two  kinds:  those  of  the  lirst 
rank  »re  ambassadors  and  envoys  extraordinary,  who  repre- 
sent tlie  persons  of  tlieir  sovereigns.  The  ministers  ol  the 
second  rank  arc  the  ordinary  residents. 

MINll'M,  in  the  Arts,  red  lead  and  oxide  oflead. 
MINOR,  in  Law,  is  an  heir,  either  male  or  I'einalo,  hefore 
arrivin;;  at  the  ai;e  of  twenty-one  ;  dnrini;  their  minority,  minors 
arc  usually  incapable  of  acting  for  themselves,  in  a  le(;;il  point 
of  view.  ■ 
Minor,  in  Logic,  the  second  proposition  of  a  syllogism. 
MINSTREL,  in  ancient  customs,  certain  persons  who  com- 
bined the   cbaracler   of  poet   and   musician,  and  whose  piofes- 
sion  it  was  to  wander  about  the  countries  they  inhabited,  sin^- 
iiiS  pancKwiciil  .-oiij^s  and  verses  on  their  occasional  benefac- 
tois,  aii-ompaM\  in^  tlieni  with  some  musical  instrument. 

MINT,  the  place  in  «hich  the  kinjt's  money  is  coined.  See 
CoiNAiii:.  There  were  anciently  mints  in  almost  every  county 
in  En;;laMd  ;  but  the  only  mint  at  present  in  the  British  (buiii- 
jiious,  is  that  in  the  Tower  of  London.  The  oflicers  of  the 
mint  are,  1.  The  warden  of  the  mint,  who  is  the  chief;  he 
oversees  the  other  oflicers,  and  receives  the  bullion.  2.  The 
master  worker,  wlio  receives  bullion  from  the  waiden,  causes 
it  to  be  melted,  deliveis  it  to  the  moncyers:  and  when  it  is 
coined,  receives  it  attain,  ."i.  The  eomptroller.  who  is  the 
overseer  of  all  the  inferior  officers,  and  sees  that  all  the  money 
is  made  to  the  just  assize.  4.  The  assay  master,  who  weij;hs 
the  gold  and  silver,  and  sees  that  it  is  according  to  the  stand- 
ard. 5.  The  two  auditors,  who  take  tlie  accounts.  G.  The 
surveyor  of  the  melting,  who,  after  the  assay  master  has  made 
trial  of  the  bullion,  sees  that  it  is  cast  out,  and  not  altered 
after  it  is  delivered  to  the  melter.  7.  The  engraver,  who 
engraves  the  stamps  and  dies  for  the  coinage  of  the  money. 
8.  The  clerk  of  the  irons,  who  sees  that  the  irons  are  clean  and 
fit  to  work  with.  9.  The  melter,  wlio  melts  the  bullion  before 
it  lie  coined.  10.  The  provost  of  the  mint,  who  provides  for 
and  oversees  all  the  uioneyers.  11.  The  blanchers,  who 
anneal  and  cleanse  the  money.  12.  The  moneyers;  some  of 
whom  forge  the  money,  some  share  it,  some  round  and  mill  it, 
and  some  stamp  and  coin  it.  13.  The  porters,  who  keep  the 
gate  of  the  mint. 

Mint,  was  also  a  pretended  place  of  privilege,  in  Soulh- 
wark,  near  the  King's  IJench,  put  down  by  statute.  If  any 
persons,  within  the  limits  of  the  mint,  shall  obstruct  any  ofliccr 
in  the  serving  of  any  writ  or  process,  &c.  or  assault  any  per- 
son therein,  so  as  he  receive  any  bodily  hurl,  the  ollender 
shall  be  guilt>  of  felony,  and  be  transported  to  tlie  plantations, 
&c.  slat.  9.  (jeo.  I. 

Process  of  Cuming  at  tie  Jioyal  Mini — The  process  of  melting 
silver,  at  the  royal  mint,  is  a  recent  invention,  and  a  very  great 
improvement.  The  usual  mode  was  to  melt  it  into  black  lead 
pots,  and  a  considerable  coinage  of  tokens  for  the  Hank  of  Ire- 
land was  performed  with  the  meltings  done  in  this  way.  The 
importations  being  entirely  Spanish  dollars,  and  the  tokens  of 
that  standard,  the  melter  could  easily  melt  them  in  cpianlities 
of  GOlbs.  troy,  which  was  done.  The  inconvenience  of  this 
mode  was  severely  felt,  because  ingots  of  silver  of  various  ipia- 
lities  could  not  be  imported  for  coinage,  from  the  dilliculty  of 
jiot  being  able  to  blend  several  together  in  one  pot,  so  as  to 
produce  the  proper  standard  of  our  money.  So  sensible  was 
government  of  this  imperfection  in  the  mint,  that  in  the  year 
1777,  Mr.  Alchorne,  then  master's  assa> -master,  was  sent  to 
visit  the  mints  of  Paris,  Rouen,  Lille,  and  Rrussels,  and  to 
collect  information  as  to  the  arts  of  coining  practised  in  those 
mints,  and  particularly  the  art  of  melting  silver  in  large  quan- 
tities. Alchorne's  intimate  knowledge  of  the  English  mint,  to- 
gether with  his  extensive  knowledge  as  a  practical  chomist, 
well  fitted  him  for  the  undertaking;  and  his  observations  on 
the  coin  and  coinage  of  France  and  Flanders  arc  creditable 
to  both  his  judgment  and  knowledge. 

It  is  wortliy  of  remark,  that  it  is  on  record  in  the  books  of  the 
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mint,  that  in  the  recoinage  of  William  III.  Ilie  pels  of  silver 
weighed  liio  pounds  Iroj  and  upwiiids;  but  every  tra<c  as  to 
how  Ibis  <piaiilily  of  silver  was  melted  is  completely  lost;  and 
it  is  only  conjectured  that  it  was  done  in  pots  made  of  wrought 
iron.  ISut  not  a  veslige  of  a  mclling  furnace,  lined  for  such  a 
purpose,  is  lo  be  found  in  the  Tower,  nor  a  single  record  of  the 
nietliod  then  piactised. 

In  17.')M  siMue  tiials  for  lueliing  silver  in  wrought  iron  pots 
look  place,  by  means  of  a  blast  lurnaec  ;  but  they  were  found 
so  laboiioiis.  ini'onvenient,  and  prolillcss,  as  to  cause  the  pro- 
cess lo  be  abandoned.  In  17M7,  when  some  silver  was  import- 
ed into  the  mint  for  coinage,  new  experimenls  were  made  by 
the  late  deputy  master  and  worker,  Mr.  Morrison,  who  con- 
ducted the  meltings.  A  blast  furna(^e  was  again  tried  and 
abandoned,  lie  next  atlenipted  to  melt  the  silver  in  large 
black  b'ad  pots,  i:oiilaining  from  lUO  to  IJDIbs.  troy  ;  but  the 
repealed  breaking  of  ihc  pols,  although  it  was  attempted  to 
guard  them  by  oulsiile  luting,  proved  a  great  iiilcrruplion  to 
Ihc  business,  and  serious  loss  to  the  melter.  Trial,  indeed, 
was  made  vvilh  casl-iron  pols,  but  llnse  were  found  subject  to 
niell,  and  the  iron  got  mixed  w  iih  the  silver.  The  work  too 
was  continually  slopped  by  the  king's  assayer,  in  consequence 
of  the  metal  not  being  of  the  proper  standard,  it  being  always 
refined  by  the  process  of  melting,  and  lading  it  with  ladles  from 
the  pot. 

Independently  of  these  considerations,  great  difficulty  arose 
at  the  office  in  arranging  the  potting  previous  to  the  operation. 
The  practice  pursued  at  the  mint  to  reduce  the  melal  lo  stand- 
ard, of  combining  and  blending  the  various  inuots  of  belter 
and  inferior  qualities,  adding  what  little  portion  of  alloy  or 
line  metal  might  be  necessary  to  obtain  accuracy,  rendered  it 
impossible,  where  the  ingots  weighed  lioni  (iO  lo  SO  lbs.  troy,  to 
put  them  of  a  weight  not  exceeding  lOOlbs.  It  therefore  be- 
came necessary,  in  the  first  place,  to  reduce  the  larger  descrip- 
tion of  ingots  to  a  smaller  size  by  inelliiig,  and  these  w  ere  agaiu 
weighed  in  the  office  of  receipt.  Hence  a  double  operation 
took  place,  occasioning  additional  labour,  waste,  and  expense 
to  the  melter,  and  requiring  extj  aordinary  trouble  and  at- 
tendance on  the  part  of  the  office.  It  was  very  obvious  that 
this  mode  of  coudueling  the  silver  meltings  was  extremely  de- 
fective, and  was  in  ci>nscquence  abandoned.  The  next  expe- 
riments made  were  with  a  reverberatory  furnace,  built  after  the 
model  of  those  used  in  the  Lille  mint.  But  no  better  success 
attended  these  trials,  and  the  process  was,  as  in  former  cases, 
abandoned.  The  imperfection  here  arose  from  the  great  refine- 
ment of  the  silver  in  the  melling,  by  the  oxidation  of  the  alloy, 
and  which  the  usage  of  Ihe  IJritish  mint  does  not  allow  the 
melter  to  supply,  as  in  the  Fiench  minis.  In  the  French  mints, 
as  soon  as  the  silver  is  in  fusion,  a  sample  is  taken  out  and 
assayed,  and  copper  is  added  in  the  proportion  to  the  refine- 
ment of  the  melted  silver,  (which  is  kept  in  fusion  while  the 
assay  is  ma!;ing  ;)  the  w  hole  is  well  stirred,  and  immediately 
laded  out  and  cast  into  bars.  In  1795  and  I79S,  several  farther 
trials  were  made  by  Morrison,  who  was  indefatigable  in  his  en- 
deavours to  perfect  his  department,  with  a  view  to  attain  the 
object  so  much  desired — that  of  mclling  large  quantities  of  sil- 
ver at  once,  without  producing  so  much  waste  and  refinement 
in  the  metal.  In  these  experiments  he  tried  three  furnaces, 
each  of  a  dillercnl  conslruelion ;  and  though  he  was  much 
nearer  his  point,  there  was  still  an  iniperfcetion,  arising  from 
the  mode  of  dipping  out  the  melal  lioni  the  pot  with  ladles, 
which  chiHed  the  metal,  and  tendered  the  process  extremely 
laborious  and  tedious. 

No  new  experiments  were  made  until  the  year  1S04.  Mr. 
Morrison  having  died  in  hSO.l,  was  succicded  by  his  son  in  the 
office  of  deputy  master  and  worker  of  the  mint.  The  extreme 
s<:arcity  and  defective  state  of  the  silver  coin  at  this  time, 
arising  from  the  defective  state  of  the  melling  department, 
urged  Morrison  to  renew  the  experiments  of  his  father.  In 
following  these  experiments,  Mr.  Morrison  had  in  view  the 
construction  of  a  furnace  adapted  for  the  use  of  cast  iron  pots, 
the  use  of  pols  of  a  size  capable  of  melling  from  400  to  .nOOIhs. 
troy,  at  one  charge— the  adaplion  of  such  machinery  as  would 
supersede  the  clumsy  and  wasieful  process  of  lading  the  silver 
from  the  pols  when  melted  —  and  lastly,  the  introduction  of  the 
use  of  moulds  made  of  cast-iron,  in  place  of  those  then  used  ia 
8  K 
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the  mint,  and  which  were  made  of  sand.  In  all  these  objects 
Mr.  Morrison,  hijthly  to  his  credit,  perfectlj'  succeeded  ;  and 
the  silver  nicliing;  department  of  the  new  mint  was  constrnctcd 
according;  to  the  furnace  first  used  in  the  experiments  wliich  led 
to  such  a  salisfactory  result.  The  whole  has  been  in  use  since 
1811,  and  the  department  is  capable  of  mellins,  with  ease. 
lO.OOOlbs.  troy  of  silver  daily,  as  was  done  for  several  months 
during  the  late  reeoinafe  (1817).  Before  we  give  a  description 
of  the  apparatus  for  (lalting,  rolling,  or  laminating  the  silver, 
we  shall  proceed  to  describe  the  machinery  and  furnaces  of  the 
silver  melting  department. 

The  engraving  illustrative  of  this  article  exhibits  a  perspec- 
tive view  of  the  machine  for  casting  ingots  of  silver. 

In  the  plate,  fig.  1,  A  A  are  the  furnaces  in  vvliicli  the  metal 
is  melted.  These  are  the  air  furnaces,  built  of  fire  brick,  in 
the  usual  manner  of  melting  furnaces;  but  to  render  them  more 
durable,  the  brick  work  is  cased  in  cast-iion  plates,  which  are 
put  together  with  screws.  B  13  are  the  covers  to  tlie  furnace  ; 
they  arc  held  down  to  llie  top  plate  of  the  furnaces  by  a  single 
screw  pin  for  each  ;  and  on  the  opposite  side  of  the  cover,  a 
handle  a  is  fixed.  By  pushing  this  handle,  the  cover  is  moved 
sidewavs  upon  its  centre  pin,  so  as  to  remove  it  from  the  fur- 
nace mouth.  A  roller  is  fitted  to  the  cover,  to  run  upon  the  top 
plate  and  render  the  motion  easy. 

The  interior  figure  of  each  furnace  is  circular,  30  inches  deep, 
and  21  in  diameter;  the  bottom  is  a  grate  of  cast  iron  bars 
(eacli  bar  being  moveable)  to  admit  the  air.  Upon  the  grate 
is  placed  a  pedestal  or  stand  ofcasl-iron,  of  a  concave  shape, 
covered  an  inch  thick  wiih  coke  or  charcoal  dust,  and  upon 
which  the  pot  is  placed  in  which  the  silver  is  melted.  The  pe- 
destal is  nearly  two  inches  thick,  and  is  fully  two  inches  broad- 
er in  diameter  than  the  pot,  the  object  of  which  is  to  protect 
the  hip  of  the  pot  from  the  very  high  heat  which  the  current  of 
air,  ascending  through  the  grate,  when  the  furnace  is  at  work, 
creates,  and  which  would  otherwise  melt  the  pot.  This  precau- 
tion is  essentially  necessary,  from  the  pedestal  raising  the  pot 
so  considerably  above  the  grate,  and  from  its  being  entirely 
surrounded  by  the  fire  in  the  furnace.  If  the  furnace,  however, 
is  properly  managed,  there  is  no  risk  of  melting  the  pot.  On 
the  top  or  mouth  of  the  pot  is  placed  a  nuiflle,  which  is  a  ring 
of  cast  iron  six  inches  deep,  made  to  fit  neatly  into  the  mouth 
of  the  pot ;  the  use  of  this  mulileis  similar  to  that  used  in  melt- 
ing, gold  to  give  a  greater  depth  of  fuel  in  the  furnace  than  the 
mere  length  of  the  pot,  and  which  gives  a  greater  degree  of  per- 
fection to  the  process.  Tlie  mullle  is  also  extremely  conveni- 
ent, by  giving  a  depth  to  the  pot,  if  we  may  so  speak,  wliich 
enables  ingots  of  silver  to  be  charged,  which  are  longer  than 
the  depth  of  the  interior  of  the  pot.  The  top  of  the  ring  or 
muflle  is  covered  wiih  a  plate  of  east  iron,  lo  prevent  the  fuel 
from  falling  into  the  pot,  and  secure  the  metal  from  the  action 
of  the  almospheiic  air  when  in  fusion.  Each  furnace  has  a  line 
nine  inches  wide  and  six  inches  deep.  The  flue  is  four  inches 
from  the  top  of  the  furnace,  and  proceeds  in  a  horizontal 
direction,  and  extends  to  the  flue  C,  which  is  nine  inches 
square,  and  is  earrie<l  up  in  a  sloping  direction  lo  the  stack  or 
chimney,  which  is  lo  leet  liigli  from  the  grate  of  the  furnace. 

When  the  furnace  doors,  B  B,  are  closed,  the  current  of  air 
which  enters  at  the  grate  ascends  through  the  body  of  the  fur- 
nace, and  causes  the  fuel,  which  is  coke,  and  which  surrounds 
the  melting  pot,  to  burn  very  intensely.  The  degree  of  heat 
wanted,  however,  is  very  nicely  regulated  by  a  damper,  which 
is  fixed  in  the  Hue  of  each  furnace,  and  exactly  fitting  the 
square  of  the  Hue,  so  that  any  portion  of  draught  can  be  given 
to  the  furnace  that  may  be  wanted.  The  damper  is  a  plate  of 
wrought  iron,  fixed  in  a  frame,  and  is  easily  moved  in  and  out, 
so  as  to  increase  or  diminish  the  size  of  the  flue.  It  is  fixed  in 
the  brick-work  of  the  sloping  flue  C,  about  18  inches  above 
the  top  of  the  furnace.  The  furnace  doors  B  have  small  holes 
in  them  to  look  into  the  furnace:  these  are  closed  by  stoppers 
or  plugs  of  cast  iion.  When  the  furnace  is  put  to  work,  it  is 
linhted  by  some  ignited  charcoal  being  put  upon  the  grate  and 
around  the  pot  (for  the  pot  is  always  in  its  place  before  the  fire 
is  lisilited);  upon  the  charcoal  aliout  three  inches  deep  of  coke 
is  put ;  the  door  B  is  shut,  and  the  damper  is  pulled  out  about 
two  inches.  When  the  coke  is  ignited,  a  similar  quantity  is 
put  on,  and  so  continued  until  the  furnace  islillcd  with  ignited 


coke.  The  object  of  this  precaution  is  lo  prevent  the  cracking 
of  the  cast  iron  pot  by  being  too  suddenly  heated;  and  it  is 
generally  about  two  hours  hefore  the  pot  can  be  brought  to  a 
charging  heat,  to  do  it  with  perfect  safety.  Before  the  silver 
is  charged,  the  pot  is  heated  a  bright  red  ;  it  is  then  examined 
to  see  if  it  hascracked  in  hringing  up,  asit  istechnieally  called. 
This  is  done  by  placing  a  cold  iron  tool  of  considerable  thick- 
ness in  the  centre  of  the  pol,  which  immediately  renders  any 
crack  visible  to  the  eye.  When  satisfied  that  the  pot  is  sound, 
the  silver  is  charged  into  the  pot.  With  the  silver  is  put  into 
the  pot  a  small  quantity  of  coarsely  grained  charcoal  powder, 
which  coats  the  inner  surface  of  the  pot,  and  prevents  the  sil- 
ver from  adhering  to  it.  When  the  silver  is  brought  to  the 
fusing  point,  the  quantity  of  charcoal  is  increased,  until  it  is 
nearly  half  an  inch  deep  on  the  surface  of  the  silver,  and  which 
keeps  the  silver  as  much  as  possible  from  the  action  of  the  com- 
mon air,  and  prevents  that  destruction  of  the  alloy  which  would 
otherw  ise  cause  a  considerable  refinement  in  the  metal.  When 
the  silver  is  completely  and  properly  melted,  it  is  well  stirred 
with  an  iron  stirrer,  so  as  to  make  the  whole  mass  of  one  uni- 
form standard  quality.  The  pot  is  then  taken  out  of  the  fur- 
nace by  the  crane,  and  conveyed  lo  the  pouring  machine,  by 
which  its  contents  are  poured  into  the  ingot  moulds. 

Fig.  2,  is  the  crane,  it  is  supported  by  a  strong  column  of 
cast-iron,  X,  which  is  firmly  fixed  in  masonry  beneath  the  floor. 
The  gil)het  of  the  crane  marked  W  Y,  is  cast  in  one  piece  ;  it 
has  a  collar  at  e,  which  fits  upon  a  pivot  formed  at  the  upper 
end  of  the  column  X.  At  the  lower  part  of  the  gib  is  a  collar 
which  embraces  the  column  near  its  base.  On  these  two  sup- 
ports the  gib  turns  freely  round,  so  that  its  extremity  W  may 
be  placed  over  either  of  the  furnaces  B  B.  The  wheel  work  of 
the  crane  is  supported  in  two  frames  z  z,  which  are  fixed  to  the 
gib  by  three  bolts  ;  it  consists  of  a  cog  wheel  c  upon  the  end  of 
the  barrel,  on  which  the  chain  winds  ;  and  a  pinion  b,  which 
gives  motion  to  the  cog  wheel.  'I'he  axis  of  the  pinion  has  a 
winch  or  handle,  a,  at  each  end,  to  turn  it  round.  The  chain  rf, 
from  the  barrel,  is  carried  up  over  the  pulley  at  c,  which  is  fit- 
ted in  a  part  of  the  gib  immediately  over  the  pivot  at  the  top  of 
the  column  X.  The  chain  then  passes  over  the  pulley  W,  at 
the  end  of  the  gib,  and  has  the  tongs  VT  suspended  to  it. 
These  are  adapted  to  take  up  the  pot  between  the  hooks  or 
claws  T,  at  the  lower  ends.  The  two  limbs  are  united  by  a 
joint  like  shears,  and  the  upper  ends  V  are  connected  with  a 
great  chain  by  a  few  links.  The  pot  has  a  projecting  rim 
round  the  edge,  and  the  tongs  take  this  rim  to  lift  the  pot  out 
of  the  furnace.  The  pot  being  wound  round  to  the  re<iuired 
height  by  turning  the  handle  a,  the  gib  of  the  crane  is  swung 
round,  to  bring  the  pot  over  the  pouring  machine,  and  it  is 
lowered  down  into  it,  for  the  convenience  of  swingingthe  crane 
round  a  norm  which  is  fixed  upon  the  column  X  at  O,  and  a 
worm  or  endless  screw  is  mounted  in  the  frame  z,  to  work  in 
the  teeth  of  the  wheel.  The  screw,  being  turned  by  a  winch  on 
the  end  of  its  spindle,  will  cause  the  gib  to  move  round  on  the 
column. 

Fig.  3  of  the  engraving  represents  that  part  of  the  pouring 
machine  in  which  the  pot  is  placed  ;  m  is  an  axis,  which  is 
mounted  in  the  frame  of  fig.  1,  by  the  pivots  at  its  ends.  To 
this  axis  is  fixed  a  cradle,  which  receives  the  pot.  The  cradle 
is  joined  together  so  as  to  open  and  shut,  and  the  screw  tn 
draws  the  parts  together  until  they  fit.  To  the  pot  ?i  there  is 
fixed  an  arched  rack  L,  forming  a  continuation  of  the 
principal  bars  of  the  cradle.  When  the  cradle  is  in  its  place, 
as  in  fig.  1,  the  rack  L  is  engaged  by  a  pinion  K,  and  can 
thereby  be  elevated  to  pour  out  the  metal  at  a  lip  or  spout, 
w  Inch  is  made  at  the  edge  of  the  pot  for  the  purpose.  The  axis 
of  the  pinion  K  is  turned  by  means  of  the  winch  1),  with  a  train 
of  wheels,  D,E;  F,  G  ;  I,H;  and  K.  The  man  who  turns  this 
winch  stands  before  the  pot,  so  as  to  see  what  he  is  doing. 
The  frame  of  tlie  pouring  machine  is  sufliciently  evident  from 
the  figure.  It  is  so  made  as  to  leave  an  open  space  beneath 
for  the  carriage,  fig.  5,  containing  the  ingot  moulds. 

Fig.  4,  is  a  separate  view  of  a  pair  of  ingot  moulds,  the 
two  parts,  R  and  S,  put  together  and  form  a  complete 
mould,  as  shewn  in  fig.  5.  The  upper  edge  of  the  mouth  is 
a  little  enlarged,  to  facilitate  the  pouring  of  the  metal.  The 
moulds  are  made  of  cast-iron.      The  part  R  has  the  bottom 
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anil  one  side  formed  on  it,  and  tlic  otiu'r  liiill',  S,  lins  one 
siile  formed  on  it.  IJcfore  tlie  moulds  are  iiscd,  llicy  arc 
licated  in  an  iron  closet,  uliiiOi  lias  Hues  surrounding  it,  and 
tliey   are  tiicn   rubbed  on  tlie  inside  «itli  linseed  oil. 

1*  y,  fij;.  I,  is  the  cariia;;e  into  wliioli  a  row  of  tliesc  moulds 
is  placed,  as  shewn  al  1.  and  they  arc  srreucd  up  close  liy  two 
screws  ;)  /»,  so  as  to  hold  them  tiftht ;  the  moulds  test  upon  a 
plate  which  is  suspended  hy  screws  </,  at  eaili  end,  and  can 
by  that  means  be  raised  or  lowered  to  suit  dillerent  lieiulils 
of  moulds.  The  carriajie  is  supported  on  four  wheels  i}  i), 
which  run  upon  a  railway.  1*1'  is  a  rack  lixcd  to  the  bot- 
tom plate  of  llie  cairiane  ;  in  this  rack,  a  co;;-whecl  N  acts; 
the  eoi;-\\heel  is  turned  by  a  pinion,  which  has  a  handle  or 
winch  (>.  (ixed  upon  it  ;  by  turning  the  handle,  the  ciirriai^e  is 
lno\ed  al(Mi<c  the  railway:  and  anyone  of  the  moulds,  li;..4 
or  C>,  can  be  biou';lit  under  the  spout  of  the  pot,  li^.  3  ;  then 
by  lurnins  the  Ijandle  1),  fij;'.  l,the  pot  can  be  inclined  so  as  to 
pour  the  metal  into  the  nujuld  until  it  is  full. 

In  the  silver  nieltin^-huuse  there  are  ei^ht  mcltins  furnaces, 
two  cranes,  and  tHO  pourin";  macliincs.  liaeli  crane  stands  in 
the  centre  of  four  furnaces,  freely  cominandiu^  the  centre:  of 
each,  and  eonvcNs  the  pots  to  tlie  pouring  machine.  The  eisht 
furnaces  are  worked  three  times  daily,  and  each  pot  contains, 
upon  an  averaiie,  J'idlbs.  troy,  makinf{  the  total  mcltinf; 
10,080  lbs.  'I'here  are  four  men  to  each  four  furnaces;  each 
party  pour  their  own  pots,  and  the  w  hole  meltin;;s  are  linishcd, 
from  tlie  time  of  lirst  ehar,i;ins  in  the  niorniuic,  in  little  more 
than  ten  hours.  The  w  hole  of  the  silver  meltings  are  conducted 
under  the  superintendence  of  the  surveyor  of  the  meltings  ;  and 
he  allows  no  siher  to  be  delivered  to  the  company  of  money- 
ers  by  the  melter,  unless  he  has  a  written  order  from  the  kintf's 
assay  master,  authorizinjt  such  delivery. 

The  mel lings  are  performed  by  contract  with  the  master  of 
the  mint,  and  his  first  clerk,  as  inciter.  lie  is  responsilile  to 
the  master  for  all  the  bullion  he  receives,  and  delivers  weight 
for  weight,  which  renders  his  situation  one  of  considerable 
risk  and  gTcat  responsibility.  He  also  finds  security  for  tlie 
due  pcrloruiance  of  the  duties  of  his  office.  The  bars  of  silver, 
of  the  approved  standard,  are  delivered  over  to  the  moneyers, 
who  perforin  the  various  processes  of  the  coinage  umler  con- 
tract with  the  master  of  tlie  mint,  always  deliveiing  weight  for 
weight.  They  also  gi^e  security  for  the  due  performance  of 
the  duties  ol  their  odice. 

Laminaliiir/  ]{(illtfs  riiiplvijed  al  the  Jiot/al  Uliiit.— The  first 
process  to  which  the  silver  bars  issued  from  the  silver  melting 
department  ofthero\al  mint,  is  subjected,  is  that  of  Hatting, 
rolling,  or  laniinaling  in  the  rolling  mill.  The  bars,  before  they 
are  put  through  the  rollers,  are  healed  to  redness,  which  makes 
them  much  easier  rolled.  They  are  heated  in  a  reverberalory 
furnace.  When  the  gold  bars  are  subjected  to  the  same  pro- 
cess they  are  rolled  cold,  and  a  bar  of  an  inch  thick  can  be 
reduced  to  the  thickness  of  a  lialf-sovereign,  withoutever  being 
annealed,  and  couM  be  reduced  much  thinner  if  necessary, 
nnd  not  shew  the  least  symptom  of  cracking. 

The  drawing  (see  the  plate,  fig.  G,)  is  an  elevation  of  one 
pair  of  rollers,  and  the  wlieel-work  for  giving  motion  to  them. 
A  i.s  the  upper  and  B  the  lower  roller;  C  C  are  the  standards 
of  the  cast-iron  frame  which  supports  them.  Each  of  these 
standards  has  an  opening  in  it  to  receive  the  bearing  biasses 
for  the  pivots  of  the  rollers.  The  upper  roller  is  suspended  in 
brasses,  which  are  regulated  by  the  large  screws  F,  F,  which 
admit  of  placing  the  rollers  at  a  greater  or  less  distance 
asunder.  This  is  shewn  by  the  separate  figure  of  one  of  the 
screws  ;  li  h  are  the  brasses,  and  /;  the  bole  to  receive  the  pivot 
of  the  roller.  On  the  upper  i)art  of  the  screw  a  collar /'is 
fitted;  and  from  this  two  bolts  </ rj  descend,  and  are  fasle"iu-d 
to  the  biasses  A  A,  with  mils  beneath.  15y  these  the  roller  is 
suspended,  but  liy  turning  the  screw  round,  the  brasses  rise  or 
fall  ;  the  brasses  li  h  arc  fitted  verv  accurately  into  the  grooves 
or  openings  into  the  standard  C  C.  For  the  convcnienee  of 
laming  both  screws  round  together,  each  has  a  cog-wheel  F 
fixed  on  Ihe  upper  end  of  it.  These  are  turned  by  two  w  (inns  11  H, 
fig  7,  fixed  on  a  common  axis,  which  has  a  handle  li  in  front :  by 
turning  this  handle  the  upper  roller  is  cither  raised  or  lower- 
ed, as  is  required,  but  Hill  alna\s  be  parallel  to  the  lower  one. 
The  two  standards  CC  are  firmly  bolted  down  to  the  ground. 


sills  I)  I),  which  arc  of  cast-iron,  and  are  bedded  in  the  masonry 
VA'..  The  standards  are  further  united  by  bolts  a.  At  the 
upper  part  is  a  itross  bar,  fixed  between  the  standards,  to 
su|iport  a  small  table  or  platrorni,on  which  the  metal  is  placed 
when  it  is  to  be  presented  to  the  rollers.  The  rollers  are  put 
ill  motion  by  a  steam-engine.  The  crank  of  the  engine  has  a 
cog-wheel  upon  it,  »liieli  turns  a  pinion.  Upon  the  axis  of  this 
is  a  very  heavy  ll\-v\heel,  which  turns  with  gicat  velocity. 
On  the  end  of  the  „anic  axis  is  a  |iinion  which  turns  a  large 
whe(  I  \l.  and  this  giics  motion  to  a  large  shaft  N  N,  which 
exteiuf-  beneath  the  rollers,  and  is  eoiilimied  a  sudicieiit  dis- 
tance III  the  same  (lircetioii,  to  turn  two  pairs  of  rollers,  one  of 
H  liieh  only  is  represenleil  in  the  drawing.  Al  L  a  wheel  is 
lined  on  this  shaft,  to  turn  the  iipjier  roller  A,  by  means  of  a 
wheel  K,  viliieh  is  suppoited  in  the  standards  h  k,  and  its  axis 
is  eonncetcd  with  a  short  shaft  r\  r,  with  the  square  on  the  end 
of  the  roller  A  ;  r  r  are  the  sockets  by  which  the  shafts  are 
joined,  and  they  admit  of  a  little  ^il■lding  when  the  roller  is 
raised.  The  «heel  O  is  fixed  on  the  shaft  N,  to  turn  the  lower 
roller  B.  by  means  of  the  wheel  P;  but  the  wheels  V  and  O 
do  not  touch,  being  of  smaller  dianicters,  and  an  intermediate 
wheel  is  also  applied  on  one  side,  so  that  its  teeth  engage  with 
both  the  wheels  O  and  1' ;  by  this  means,  the  two  rollers  A  and 
B  are  made  to  turn  round  in  opposite  directions,  and  then 
their  adjacent  surfaces  will  move  together.  The  wheel  P  is 
supported  in  standards  /)  /(,  and  its  axis  H  connected  by  a  shaft 
i),  with  the  lower  roller  li.  There  is  also  a  gauge  to  ascertain 
Ihe  thickness  of  tlie  (ilatcs  which  are  reduced  by  the  operation 
of  the  rollers;  it  consists  of  two  steel  rulers  fixed  fast  together 
at  one  end,  and  the  other  end  is  a  certain  distance  asunder, 
forming  an  opening  between  them,  which  gradually  diminishes 
to  nothing:  the  sides  of  the  rulers  arc  divided.  In  using  this 
gauge  to  deteriTiine  the  thickness  of  a  piece  of  plate,  the  edge 
of  the  plate  is  applied  to  the  opening  between  the  rollers,  and 
the  divisions  of  the  rollers  shew  the  distance  it  will  go  into  the 
opening  before  it  fits  tight;  and  the  thickness  is  ascertained 
by  the  number  of  Ihe  divisions. 

We  now  proceed  to  describe  the  machine  by  which  the 
plates  of  metal  from  the  rolling  mill  are  cut  into  slips  of  a  con- 
venient width,  for  cutting  out  the  circular  pieces  or  blanks 
which  are  to  form  Ihe  coin.  This  width  is  generally  that  of 
two  crowns,  two  half-crowns,  and  shillings. 

Figs.  8  and  9,  in  the  plate,  are  representations  of  the 
cutting  machine.  L  L  is  a  strong  iron  frame,  which  is  screwed 
down  to  the  ground-sills  of  the  mill,  so  that  the  cog-wheel  U 
will  be  immediately  over  the  shaft  which  turns  the  rolling-mill, 
and  can  be  turned  by  a  cog-wheel  upon  that  shaft.  The  cog- 
wheel D  is  fixed  upon  an  horizontal  axis  U  B,  which  is  sup- 
ported in  the  frame  L  L.  A  .\  is  a  similar  axis  placed  at  the 
top  of  the  frame,  and  turned  round  by  a  cog-wheel  C,  which 
engages  with  the  wheel  D.  On  the  extreme  end  of  each  axis 
A  and  B,  a  wheel  or  circular  cutler  K  and  F,  is  fixed.  The 
edges  of  these  cutters  lie  in  close  contact  laterally,  and  over- 
lap each  other  a  little.  The  edges  of  the  cutters  are  made  of 
steel  hardeneil,  and  they  are  turned  very  truly  circular,  and 
the  edges  which  overlap  are  made  very  true  and  square. 
Whilst  they  are  turning  round,  if  the  edge  of  any  piece  of  metal 
be  presented  to  thcni,  it  vi\\\  be  cut  or  divided  just  in  ihe  same 
manner  as  by  a  pair  of  shears.  H  is  a  narrow  shelf,  upon  whieli 
the  plate  is  supported  vdien  it  is  pushed  forwards  to  be  cut, 
and  G  is  a  guide  fixed  upon  the  shelf;  the  edge  of  the  plate  of 
metal  is  applied  against  this  guide,  whilst  it  is  moved  forward 
to  the  cutlers.  The  guide  is  mo\ cable,  and  the  distance  which 
it  stands  back  frniii  the  culling  edges,  or  line  of  contact  of  the 
two  cutters  E  F,  determines  the  breadth  of  the  slip  of  metal 
which  will  be  cut  oil'.     I'ig.  !)  is  another  view  of  fig.  8. 

Tog;\e  these  slips  of  metal  the  exact  thickness  which  is 
reipiisitc  before  they  are  cut  up  into  blocks,  they  arc  sub- 
jected to  a  more  delicate  rolling;  or  they  are  drawn  between 
dies  by  a  machine,  invented  by  Mr.  Barton,  the  present  comp-^ 
troller  of  the  mint. 

Figure  10  represents  the  finishing  rollers,  viewed  at  Ihe 
end  of  the  frame,  in  order  to  shew  the  manner  of  adjusting 
them  ;  for  it  is  only  in  those  parts  that  they  dill'er  from  the 
great  rollers;  a  is  one  of  the  pivols  or  centres  of  the  upper 
roller ;  and  is  accurately  fitted  in  a  collar  of  brasses,  which  collar 
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is  lieUi  down  in  a  cell  at  the  top  of  tlie  standard  by  a  cap  rf. 
with  two  bolts  and  nuts.  These  are  not  intended  for  the 
adjustment  of  the  rollers,  as  in  the  former  instance,  hut  the 
lower  roller  is  moved  lor  this  purpose.  The  pivot  b  of  the 
lower  roller  is  received  in  a  brass  bearing,  which  is  moveable 
in  the  opening  in  tlie  standard  frame.  The  brass  rests  upon  a 
wedse  c,  which  is  fitted  in  a  cross  mortise  throujth  the  standard. 
By  forcing  the  brass  farther  in  the  wedge  of  the  lower  roller,  it 
will  be  moved  nearer  to  the  upper  roller.  The  standard  at  the 
other  end  of  the  rollers  is  made  in  the  same  manner,  and  the 
wedges  of  both  must  be  moved  at  the  same  time.  To  give 
them  motion,  a  screwy  is  fitted  into  each  wedge,  and  upon 
these  screws  arc  woim  wheels  g,  which  are  both  moved  by 
worms  cut  upon  an  horizontal  axis,  that  extends  across  from 
one  end  of  the  frame  to  the  other,  and  has  a  handle  at  the  end 
to  turn  it  round  by,  and  move  the  screws  and  wedges  both  in 
equal  quantity  ;  /  is  the  table  on  which  the  metal  is  laid  to 
present  it  to  the  rollers. 

The  following  engravings  are  descriptive  of  a  new  machine, 
invented  by  IMr.  Barton,  and  employed  at  the  royal  mint  for 
drawing  the  slips  of  metal  between  dies,  by  which  a  greater 
degree  of  accuracy  and  uniformity  is  obtained  in  the  tliickness 
of  the  metal.     The  operation  is  similar  to  wire-drawing. 

The  1  1th,  r2lh,  and  13Ui  figures,  represent  a  small  machine 
for  thinning  the  ends  of  the  slips  of  metal,  so  that  they  will 
enter  into  the  dies  through  which  the  whole  of  the  slip  is 
to  he  drawn.  It  is  a  small  pair  of  rollers,  which  are  shewn  on 
a  large  scale  in  fig.  II.  A  is  the  upper  roller,  and  B  the  lower  ; 
this  has  three  Hat  sides,  as  represented  ;  C  is  the  slip  of  metal 
put  between  the  rollers  ;  D  is  a  stop,  adjustable  in  the  line  of 
the  motion  of  the  slip  of  metal  C.  The  twelfth  figure  is  an 
end  view,  and  the  13th  a  side  view,  of  the  frame  or  machine 
in  vi'hich  the  rollers  are  mounted.  A,  B  are  the  rollers,  which 
are  made  to  turn  together  by  pinions  a,b.  F  is  a  large  cog- 
wheel, which  is  fixed  on  the  end  of  the  axis  of  the  lower  roller. 
This  cog-wheel  is  turned  by  a  pinion  G,  which  is  fixed  on  an 
axis  extending  across  the  machine,  and  having  a  lly-wlieel 
fixed  on  one  end,  and  at  the  other  a  drum  H,  to  receive  an 
endless  strap,  by  which  the  machine  is  put  in  motion  ;  a  crank 
is  formed  on  the  middle  of  this  axis,  and  a  rod  d,  is  joined  to 
the  crank,  to  connect  it  with  the  moving  blade  K  of  a  pair  of 
shears,  of  which  the  other  blade  L  is  fixed  to  the  frame.  The 
distance  of  the  rollers  is  regulated  by  a  screw  e  e,  at  the  top  of 
each  standard.  These  screws  have  pinions  at  the  top  of  them, 
and  are  turned  round  by  a  pinion,  which  is  placed  between 
them,  and  engages  the  teeth  of  both  pinions,  so  as  to  give 
motion  to  the  two  screws  at  the  same  time,  when  the  middle 
wheel  is  turned  round  by  a  cross  handle,  which  is  fixed  to  the 
top  of  it.  If  the  slips  of  metal  which  are  to  be  put  into  this 
machine  are  not  exactly  square  at  the  ends,  they  are  cut  olf 
.smooth  and  square  by  the  shears,  which  keep  constantly  mov- 
ing ;  the  end  of  the  slip  is  then  presented  between  the  rollers, 
not  on  that  side  which  would  draw  them  in  between  the  rollers, 
as  in  common  rolling,  but  on  the  opposite  side  ;  when  one  of 
the  (lat  sides  of  the  lower  roller  comes  opposite  the  upper 
roller,  then  the  piece  of  metal  can  he  pushed  forwards  between 
the  two,  until  the  end  stops  against  the  stop  D,  as  in  fig.  11  ; 
then  as  the  rollers  turn  round,  and  the  fiat  side  of  the  lower 
roller  passes  by,  the  cylindrical  parts  of  the  roller  will  take 
the  metal  between,  and  roll  it  thinner  at  the  end  which  is 
between  the  stops  and  the  point  of  contact  of  the  rollers. 

Figs.  14  and  1.5.  Fig.  14  is  a  section,  to  shew  how  tiie  slip  of 
metal  C  is  drawn  between  the  dies  by  the  tongs,  of  which  lig.  1.5 
is  a  sort  of  ground  plan.  The  dies  are  two  steel  cylinders  made 
very  hard,  and  extiemely  true  ;  fitted  into  two  sliders  D,  1),  and 
lield  fast  by  clamp  pieces  screwed  against  them.  The  cylinders 
are  accurately  fitted  into  their  beds  in  the  slides,  so  tliat  the 
steel  shall  be  firmly  supported,  and  prevented  from  bending  or 
turning  round,  and  to  present  but  a  small  portion  of  their  cir- 
cumference against  the  slip  of  metal.  The  sliders  D,  D  are 
fitted  into  a  box,  figs.  14  and  IG;  they  fit  flat  on  the  bottom  of 
tlie  box,  and  two  clamps  F,  F  are  screwed  against  the  sliders, 
to  confine  them  to  the  box.  The  lower  slider  is  supported  by 
two  screws,  f.f,  and  the  upper  side  is  forced  down  by  a  large 
screw  G  ;  this  has  a  cog-wheel  fixed  on  the  top  of  it,  with  a 
pinion  and   lever  to  turn  the  screws  round  very  slowly,  and 


regulate  the  distance  between  the  dies.  11  is  a  clamping  nut, 
fitted  upon  the  screw,  to  take  olf  all  possibility  of  slialie  ;  the 
sliders  also  are  bound  fast  sideways  by  screws  tapped  through 
the  sides  of  the  box,  the  points  of  which  press  upon  steel 
plates  between  them  and  the  sliders.  In  order  to  render  the 
contact  between  thj  points  of  the  screws  supporting  the  under 
side,  and  the  point  of  the  adjusting  screw,  forcing  the  upper 
slider,  still  more  complete,  two  extending  screws  are  intro- 
duced at  the  ends  of  the  steel  dies  between  the  sliders,  by 
which  a  suHicient  degree  of  contact  to  overcome  the  spring  of 
the  materials  may  be  excited,  before  the  dies  come  into  action 
on  the  slip  of  the  metal,  fig.  15. 

JtoUiny  Machine.  The  box  of  dies,  fig.  17,  is  fixed  at  one  end 
of  a  long  frame.  This  frame  supports  two  axes  A  A.  one  at 
each  end.  Upon  these  axes  wheels  are  fixed,  to  receive  end- 
less chains  B  B,  which  move  along  a  sort  of  trough  or  railway, 
formed  on  the  top  of  the  frame.  The  chains  are  kept  in  nrotion  by 
a  cog-wheel  C,  which  is  fixed  upon  the  axis  most  remote  from 
the  box  of  dies.  This  cog-wheel  is  turned  by  a  pinion  D,  on 
the  axis  of  which  is  awheel  E;  and  this  wheel  is  turned  by  a 
pinion  F  on  the  axis  of  the  drum  G,  which  is  moved  by  an 
endless  band,  proceeding  from  some  of  the  wheels  in  the  mill, 
and  which  is  throw  n  in  and  out  of  geer  at  pleasure  by  a  tighten- 
ing roller.  The  slip  of  metal  is  drawn  through  the  dies  by  the 
chain,  with  a  pair  of  tongs. 

Figs.  14  and  15 — n  b  are  the  two  jaws  of  the  tongs,  which  are 
united  with  each  other  by  the  joint  pin  e.  This  has  fitted  on 
each,  a  small  roller  or  wheel,  which  runs  upon  the  railway  or  top 
of  the  frame  ;  d  d,  fig.  15,  are  a  similar  pair  of  w  heels,  the  axle  of 
which  is  connected  with  two  links  ee;  this  axle  passes  between 
the  tails  of  the  tongs,  but  is  not  fixed  to  them.  The  ends  of 
the  links  have  a  double  hook  formed  on  them,  as  shewn  at 
fig.  15.  The  tongs  run  upon  their  wheels  immediately  over  the 
endless  chain,  so  that  when  the  end  of  the  links  ee  is  pressed 
down,  one  of  the  hooks  catches  on  a  cross  pin  of  the  cliain,  as 
in  fig.  15:  the  axle  of  the  wheel  dd  acting  between  the  inclined 
parts  of  the  tails  of  the  tongs,  tends  to  throw  them  asunder, 
and,  at  the  same  lime,  the  jaws  of  the  tongs  bite  with  very  great 
force;  the  links  e  e  draw  the  tongs  along  with  the  chain  B  B. 
The  links  are  carried  a  long  way  beyond  the  axle  of  the  w  heels, 
and  have  a  sulficieut  weight  li  fastened  to  them,  which  will 
lift  up  the  hooked  end  /,  and  disengage  it  from  the  chain, 
except  when  there  is  a  considerable  stiain  on  the  longs. 

To  use  this  machine,  a  boy  takes  hold  of  the  tongs  by  the 
handle  »•,  when  they  are  disengaged  from  the  chain,  and  pushes 
the  longs  forward  to  the  box  of  dies.  The  tongs  run  freely 
upon  their  wheels,  and  the  jaws  open  when  moved  in  that 
direction,  because  two  small  pins  ii.  are  fixed  between  the 
links,  and  acting  on  the  outsides  of  the  tails  of  the  tongs,  close 
them  together,  and  this  at  the  same  time  opens  the  jaws.  The 
tongs  are  pushed  up  close  to  the  box  of  dies,  and  the  jaws 
enter  into  a  recess  N,fig-  14,  which  is  formed  for  that  purpose. 
Another  hoy  takes  a  slip  of  metal,  which  is  previously  made 
thin  by  the  rollers,  fig.  11,  and  introduces  it  between  the  dies, 
and  also  between  the  javts  of  the  tongs,  which  are  open.  The 
boy  who  holds  the  longs  now  takes  the  handle  s,  which  is  fixed 
on  the  back  of  the  tongs,  and  holds  it  fast,  w  hilst  with  the  other 
hand  he  draws  the  handle  r,  at  the  end  of  the  links,  away  from 
the  tongs.  This  has  the  efiect  of  closing  the  jaws  of  the  tongs 
upon  the  slip  of  metal  between  them;  at  the  same  time  the  boy 
depresses  the  handle  >\  and  the  hook  at  the  end  of  the  links  ee 
will  be  caught  by  the  first  cross-pin  of  the  chain  which  comes 
beneath  them.  This  puts  the  tongs  in  motion  ;  but  the  first 
action  is  to  close  the  jaws,  and  bile  the  piece  of  metal  with 
great  force,  in  consequence  of  the  axlelree  of  the  wheels  being 
placed  between  the  inclined  planes  of  the  tongs.  When  the 
toiiss  have  closed  on  the  metal  with  all  their  force,  they  move 
with  the  chain,  and  draw  the  slips  of  metal  through  the  dies, 
which,  operating  upon  the  thicker  part  of  the  slip  with  greater 
ell'ect  than  upon  the  thin,  reduces  the  whole  to  an  equable 
thickness.  When  the  whole  is  drawn  through,  the  strain  upon 
the  tongs  is  gradually  released  ;  and  the  weight  lifting  up  the 
hook  at  the  other  end  of  the  links,  they  are  ready  to  be 
advanced  again  to  the  die,  to  draw  another  bar.  The  frame, 
of  which  we  have  given  a  drawing,  contains  two  pair  of  dies, 
and  tlie  same  wheel  serves  for  both.     At  the  mint  there  are  two 
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macTiines  of  tins  descriplion  ;  tlicy  are  placed  side  by  side, 
witli  a  siilTicient  space  lor  llic  l)oys  to  work  hctucrn  tlieiii. 
Tliesc  iiiiicliines  vwre  made  by  Mr.  Maiidslcy,  under  tlicdiieo- 
tioii  oC  llip  invciiliM'.  The  slips  of  im-lal  produced  from  this 
liiacliiiie  arc  coiisidcraldy  inor('  uniform  in  lliickncss  tlian  «hcn 
finislicd  at  the  adjiislioj;  rollers  ;  coiisc(|iiC(itly,  the  individual 
pieces  are  made  more  nearly  to  the  standard  wei(;lit,  which 
was  the  ohjeet  in  view  by  this  invention.  This  has  become  a 
point  of  great  importance  in  the  practice  of  the  mint,  from  the 
remedy  on  j;old  in  weisi't  beinj;  reduced  fmni  -10  to  12  Iroy 
f;rains.  'V'lien  the  pieces  cut  from  slips  of  metal,  prepared 
from  the  drawiiif;  machine,  are  pounded  and  weighed,  which  is 
telling  the  nundier  of  pieces  in  a  pound  troy,  sovereigns  or 
half  sovereigns,  the  variations  from  standard  either  way  seldom 
exceed  three  grains  troy.  It  is  reckoned  good  work  from  the 
adjusting  rollers  when  the  variations  are  under  six  troy  grains. 

Ailjusting.  The  blanks,  after  being  cut  out  by  JJolton's 
cuttiiig-ont  press,  are  carried  to  the  sizing  room,  where  each 
individual  piece  is  adjusted  to  its  standard  weight.  The  light 
pieces  are  selected  for  rcmelting,  and  the  heavy  ones,  if  not 
considerably  beyond  weight,  are  reduced  to  their  standard 
weight  by  rasping  their  surfaces  with  a  coarse  rasp  or  file. 
The  superior  accuracy  of  Mr.  Barton's  beautiful  machine 
(described  above)  has  considerably  abridged  thelaliour  of  this 
inelegant  and  unmechanical  process.  The  pieces  thus  adjusted 
are  in  a  state  of  great  hardness,  from  cmnpression  by  the 
rolling  and  drawing  processes,  and  by  which,  in  fact,  tlu  ir 
latent  heat  has  been  squeezed  out.  They  attain  their  softness 
again  by  being  heated  to  a  cherry  red  heat  in  a  reverbatorv 
furnace;  after  which  they  are  boiled  in  a  very  weak  sulphuric 
acid,  which  makes  them  very  clean,  and  of  a  very  white  colour. 
When  dried,  either  in  warm  sawdust,  or  over  a  very  slow  lire. 
they  are  in  a  state  for  the  two  next  processes,  which  arc  the 
milling,  and  the  coining  or  stamping. 

Iflilliiiy.  Plate  II.  Tlie  operation  of  milling  is  to  be  performed 
round  the  edge,  to  prevent  their  being  clipped  or  filed,  which 
was  a  fraud  couinionly  practised  upon  the  ancient  money  marie 
before  the  introduction  of  milling  or  lettering  round  the  edne. 
The  construction  of  the  milling  machine  will  be  easily  under- 
stood, from  the  inspection  of  figs.  1  and  2,  being  an  eletation 
and  plan  of  the  same.  The  parts  which  operate  upon  the  piece 
of  money,  consist  of  two  steel  bars  or  rulers  I)  D,  the  adjai^ent 
edges  of  which  are  cut  or  (luted;  the  lower  bar,  seen  in  plan 
fig.  2,  is  immoveable,  being  fastened  down  by  two  damps  to  a 
cast-iron  plate  D,  forming  the  base  of  the  whole  machine;  the 
upper  bar  is  prevented  from  rising  by  the  two  vertical  pieces, 
but  has  the  liberty  of  moving  backwards  and  forwards  in  the 
directioji  of  its  length,  and  is  guided  in  such  motion  by  laying 
half  its  thickness  in  a  groove  formed  in  the  plate  I).  A  rack, 
C  C,  fig.  1,  is  fixed  to  the  moving  ruler,  which  engages  in  the 
teeth  of  the  wheel  B,  mounted  on  an  axis  Iving  across  at  right 
angles  to  the  ruler,  and  supported  at  its  ends  by  two  standards 
rising  up  from  the  plate  D.  On  one  end  of  the  axis  a  handle 
is  fixed  for  gi\ing  motion  to  the  machine.  Two  blanks  arc  put 
into  the  machine  ai  the  same  time,  as  seen  in  the  second  figure, 
and  the  lower  ruler  can  be  made  lo  approach  nearer  to,  or 
recede  farther  from,  the  upper  ruler,  by  the  two  screws //',  to 
lake  in  a  dillerent  sized  piece  between  them.  The  operation 
of  the  machine  is  very  simple.  Two  blanks  being  placed 
between  the  edges  of  the  rulers,  the  handle  A  is  turned  round 
half  a  turn,  which  moves  the  upper  ruler  endways,  sufiicient  to 
mark  the  blank  all  round  the  edge.  The  two  milled  pieces  are 
then  taken  out,  and  two  other  blanks  are  placed  between  the 
rulers;  the  handle  A  being  turned  half  round  in  an  opposite 
direction,  carries  the  upper  ruler  back  again  to  the  position  in 
which  it  first  stood  ;  thus  two  more  blanks  are  milled,  and  so 
on.  The  machine  is  placed  upon  a  strong  wooden  bench,  to 
raise  it  to  a  conveinent  height  for  the  man  who  turns  the 
handle  ;  the  blanks  are  placed  in  the  machine  by  a  boy,  near 
to  that  where  the  handle  is. 

The  3d  and  4th  figures  on  Plate  II.  are  further  illustrations 
of  Bolton's  eutting-out  press.  Fig.  3  shews  the  manner  of  the 
horizontal  wheel  acting  on  the  roller  F.  It  represents  a  hori- 
zontal plan  of  the  upper  part  of  the  axis.  S,  fig.  3,  is  part  of 
the  rim  of  the  large  wheel,  and  T,  one  of  the  projecting  cogs, 
which,  when  the  wheel  turns  in  the  direction  of  the  arrow,  will 
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take  the  roller  F,  at  the  end  of  the  lever  F  1),  and  turn  the  lever 
round  in  that  direction  which  will  wind  up  the  screw,  and 
raise  the  punch  out  (jf  Ihi:  die.  This  iiiMinn  also  draws  a  rod 
H,  which  is  eonnecte<l  with  the  lever  by  a  joint;  the  other  end 
is  connected  with  a  bended  lever,  from  the  other  end  of  which 
a  rod  deseeiuls.  anil  has  a  |)islon  fixed  to  it.  Fig.  4  is  the 
catch.  At  K  it  is  moveable  on  a  joint  K.  aiul  is  throvt  n  upward 
by  a  spring /.'.  To  this  spring  a  cord  O  is  fastened,  and  the 
lower  end  of  the  cord  has  a  treadle  fastened  to  it.  For  a 
perspective  view  of  ISarton's  Kolling  Machine,  sec  the  plate. 

Coinivf/  Piesf. — W'c  now  proceed  to  give  a  <leseription  of 
the  Coining  Press,  an  elevation  of  which  is  exhibileil  in  fig.  6, 
in  the  Plate.  C  C  C  is  a  strong  cast-iron  frame,  screwed  down 
on  a  stone  basement ;  the  upper  part  is  perforated  perpendicu- 
larly, to  reieive  the  screw,  D.  One  of  the  steel  dies  which 
strike  the  coin,  is  fixed  to  the  lower  end  of  this  screw  by  a  box, 
fig.  (!,  and  the  other  die  is  fixed  in  a  bo;.,  fig.  7,  which  is 
fastened  down  upon  the  base  of  the  press,  'fhc  heavy  balance 
weights,  R  IS,  tig.  6,  are  fixed  on  the  top  of  the  screw,  which,  being 
turned  round,  press  the  upper  die  down  upon  the  blank  piece 
of  coin,  whiih  is  laid  upon  the  lower  die.  and  gives  the  impres- 
sion ;  a  sulficicnt  force  being  obtained  from  the  momentum  of 
the  loaded  arms,  R  R.  The  motion  is  communicated  to  tho 
screw  by  a  piece.  A,  which  ascends  to  the  ceiling  of  the  coin- 
ing-room, and  is  worked  by  a  steam-engine,  with  machinery,  in 
the  apartment  in  the  room  over  the  coining-room. 

Eight  presses,  similar  to  this,  are  placed  in  a  row  upon  the 
stone  basement,  and  very  strong  oak  pillars  are  erected  upon 
the  basement,  and  reach  to  the  ceiling.  Each  press  is  con- 
tained between  four  such  pillars,  and  iron  braces  are  fixed 
horizontally  from  one  pillar  to  another  on  the  opposite  side. 
These  braces  support  blocks  of  wood,  against  which  the  ends, 
R  R,  of  the  arms  strike,  to  stop  them  from  moving  farther  than 
necessary,  as,  without  such  precaution,  the  hard  steel  dies 
would  sometimes  come  in  contact,  and  be  broken.  The  piece 
of  bl.ink  coin  is  contained  within  a  steel  ring  or  collar,  whilst  it 
is  stamped,  and  this  preserves  its  circular  figure-  The  ring  is 
shewn  at  a  large  size  at  \V,  fig.  !)■  V,  fig.  8,  is  a  three-pronged 
spring,  which  always  bears  the  spring  upwards;  the  opening 
through  the  ring.  W,  is  made  to  fit  upon  the  neck  of  the  lower 
die,  T,  fig.  7.  When  the  ring  is  dropped  upon  the  neck  of  the 
die,  the  upper  surface  of  the  ring  and  of  the  die  will  be  in  one 
plane.  Tlie  ring  admits  of  being  raised  up  upon  the  neck,  and 
will  then  form  a  recess  or  cell,  which  is  just  adapted  to  receive 
a  piece  of  money.  The  collar,  W,  is  made  to  rise  and  fall  upon 
the  neck  of  the  die  by  means  of  the  levers,  G  G,  fig.  8;  these 
are  fitted  upon  centre-pins  or  joints,  in  a  large  ring,  gr/,  which 
is  placed  on  the  outside  of  the  box,  fig.  7,  containing  the  lower 
die,  T,  and  is  fixed  fast  upon  it,  as  shewn  in  fig.  5,  by  clamp- 
ing the  screws, // </.  The  levers,  G  G,  are  forked  at  the  outer 
ends,  to  admit  studs  at  the  lower  ends  of  iron  rods,  E  E.  which 
rise  up  through  holes  in  the  solid  metal  of  the  press,  and  are 
united  to  a  collar.  G,  fitted  on  the  upper  part  of  the  screw,  D. 
When  the  screw  of  the  press  is  turned  back,  and  the  upper  die 
is  raised  up,  the  rods  raise  the  outside  ends  of  the  short  levers, 
G,  and  the  inside  depresses  the  ring;  a  blank  piece  of  money 
is  laid  upon  the  die,  and  when  the  screw  is  turned  to  bring  the 
upper  die  down  upon  it,  ready  to  stamp  the  impression,  the 
levers,  G,  are  released,  and  the  triple  spring,  V,  lifts  the  collar 
up,  so  that  it  surrounds  the  piece  of  money  ;  and  in  this  state 
the  blow  is  struck.  Immediately  after,  the  press  returns  by  its 
recoil,  and  then  the  levers,  G,  force  the  collar  down  upon  the 
neck  of  the  die,  and  leave  the  piece  free.  The  lower  die  is 
fixed  in  a  box,  fig.  7,  by  the  screws,  tt,  which  admit  of  adjust- 
ing it  with  precision  beneath  the  upper  die.  The  box,  fig.  7, 
is  screwed  down  upon  the  base  of  the  press  by  four  screws. 
The  upper  die  is  shewn  at  S.  fig.  (>,  which  explains  how  it  is 
fastened  to  the  screw  ;  r  v  are  four  screws,  by  which  the  die  is 
held  in  a  box,  fig.  (i.  The  box  is  fitted  into  a  ring  or  collar,  as 
shewn  by  the  dotted  lines,  F;  see  also  fig.  5.  The  arms  of  the 
collar,  I'^.  are  atta(died  to  the  rods,  B  E,  by  two  nuts  at  each  end  ; 
and  this  makes  the  collar,  F,  and  the  box,  fig.  II,  always  follow 
the  screw,  and  keep  in  close  contact  with  the  end  of  the  screw, 
which  enters  into  a  cell  on  the  top  of  the  box,  fig.  G,  but  leaves 
the  screw  at  liberty  to  turn  round  in<l(pendently  of  the  box. 

Fig.  2,  is  a  ring,  which  is  fastened  by  its  screws,  v>  k;  to  Iho 
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screw  of  the  press  ;  a  claw,  Y,  descends  from  tlie  rins.  and 
enters  into  tlie  cavity,  o,  in  tlie  edge  of  tlie  box,  fig.  C,  w  liicli 
cavity  is  nearly  three  times  as  ^^ide  as  the  tlavv,  Y,  and  there- 
fore allows  llie  si'ie«  to  turn  round  for  a  certain  distance  with- 
out turning  the  box,  fig.  6  ;  but  bej  ond  tlie  limits  of  this  motion 
the  .screw  and  the  die  will  turn  round  together.  The  intention 
of  tliis  is  to  press  tlie  upper  die  down  upon  the  coin  with  a 
1«  isting  or  screw  ing  motion  ;  but  if  the  die  w  as  to  rise  up  w  ith 
a  similar  motion,  it  would  abrade  and  destroy  the  fine  impres- 
sion ;  for  this  reason  the  notch,  o,  is  so  wide  as  to  allow  the 
screw  to  return,  and  raise  the  die  from  immediate  contact  with 
the  coin,  before  it  shall  begin  to  turn  round  with  the  same 
motion  as  the  screw. 

Fig.  11,  is  a  box,  which  is  screwed  over  the  box  for  the  upper 
die,  as  shewn  in  fig.  1,  iu  order  to  keep  the  upper  die  firm  in  its 
cell.  The  great  screw  of  the  press  is  made  cylindrical  at  the 
upper  and  lower  ends,  as  represented  in  lig.  5,  and  their  ends 
are  accurately  filled  in  collars,  which  are  bound  tight  by  screws, 
the  real  screw  or  worm  is  partly  concealed  wiihin  the  solid 
metal  frame,  and  has  no  other  olhee  than  to  force  the  die  down, 
the  guidance  laterally  being  eliected  by  tlie  collars. 

It  now  only  remains  to  sliew  how  the  Coining  Press  is  made 
to  remove  every  piece  of  money  which  it  strikes,  and  to  feed 
itself  with  a  fresh  blank  piece. 

H  I  K,  fig.  5,  is  a  lever,  of  which  I  is  the  fulcrum;  it  is  sup- 
ported in  a  bar,  Q.  fixed  vertically  from  the  cheek  of  the  press, 
and  steadied  by  a  brace.  The  upper  end  of  the  lever  is  actu- 
ated by  a  sector,  which  is  fixed  upon  the  screw,  D.  When  the 
screw  turns  round,  the  groove  in  the  sector  being  of  a  spiral 
curve,  wi-U  move  the  end,  H,  of  the  lever,  to  and  from  the 
screw  ;  and  the  lower  end,  K,  of  the  lever  being  longer,  it 
moves  a  considerable  distance  to  and  fiom  the  centre  of  the 
press.  A  socket  or  groove  in  a  piece  of  metal  is  fixed  to  the 
perpendicular  bar,  Q,  and  the  upper  end  of  the  lever,  H,  is 
guided  in  this  groove  to  prevent  any  lateral  deviation. 

The  lever  K,  gives  motion  to  a  slider,  L,  fig.  20,  which  is  sup- 
ported in  a  socket,  O,  serened  against  the  inside  cheek  of  the 
press  ;  and  the  slider  20,  is  directed  exactly  to  the  centre  of  the 
press,  and  on  the  lever  of  the  upper  surface  of  the  die. 

Figures  14  and  20,  represent  lour  views  of  the  slider  and 
socket;  N  M  O,  fig.  14,  is  a  kind  of  trough  or  socket  in  which 
the  slider  runs:  this  slider  is  formed  of  two  pieces  liollowed  out 
on  the  sides,  which  are  put  together,  and  the  two  pieces  are 
held  together  by  screws.  O  is  the  part  by  which  the  socket  is 
fastened  to  tlie  press.  The  slider  is  a  thin  steel  plate,  ;);  and 
this  is  made  in  two  pieces,  P  and  /»,  viliieh  are  united  by  the 
joint  q,  fig.  15.  The  extreme  end  is  made  with  a  circular 
cavity;  and  when  the  two  limbs  shut  together,  they  will 
grasp  a  piece  of  money  betw  een  lliem,  and  hold  it  by  the  edse  ; 
but  if  tlie  limbs  are  sepaiated,  the  piece  will  drop  out.  The 
limb,  p,  of  the  slider,  is  opened  or  shut  by  the  same  movement 
which  moves  the  slider  endways  in  its  socket.  Thus  a  plate, 
L,  is  applied  fiat  beneath  the  socket,  M  N,  and  has  an  edge 
turning  up  and  applying  to  the  upright  edge  of  the  socket.  A 
pin  is  fixed  into  this  edge,  and  is  embraced  by  the  fork  at  the 
lower  end  of  the  lever,  K,  fig.  5.  15y  this  means  the  sliding 
piece,  L,  is  made  to  move  on  the  outside  of  the  socket,  N.  It 
is  kept  in  its  place  by  a  fill.t.  /;,  fig.  14,  which  is  sciewed  to  the 
upright  edge  of  L,  and  the  fillet  enters  a  groove  formed  along 
the  upper  surface  of  the  socket.  N. 

The  sliding  piece,  L,  is  made  to  move  the  steel  slider  within 
the  socket  by  means  of  three  studs,  which  project  upwards 
from  the  boltom  j)late  of  L,  fig.  10,  at  rr,s,  and  pass  through 
(:  moves  in  the  bottom  plate  of  the  slider,  so  as  to  act  upon  the 
steel  slider,  P,  in  the  manner  shewn  in  fig.  lo.  The  left-hand 
piece,  r,  is  received  into  an  opening  in  the  middle  of  the  sliiler, 
P,  fist.  15.  The  olher  two  sluds,  r  and  «,  fig.  UJ,  include  the  shank 
of  the  limb,  /»,  between  them,  and  these  studs  are  c;it  inclined, 
so  that,  when  the  piece,  L,  is  moved  to  the  right,  the  studs,  r  s. 
will  close  the  limli.  /),  until  they  are  shut,  and  then  the  sluds 
\\\\\  carry  the  slider  forward  ;  but,  if  the  sliding  piece,  L,  is 
moved  to  the  left,  its  sluds  will  first  close  the  limbs,  and  will 
then  draw  back  the  slider  on  the  top  of  the  socket,  N  ;  a  tube, 
M,  's  placed,  figs.  15  and  20,  and  it  is  filled  with  blank  pieces 
of  coin  ;  the  tibe  is  open  at  boltom  to  the  slider,  and  the  pieces 
rest  upon  it.     When  the   screw  of  the  press  is  si:rencd  down 


the  slider,  P,  draws  back  to  its  farthest  extent,  and  the  circle 
formed  at  the  end  between  its  limbs  comes  exactly  beneath  the 
tube,  M  ;  the  limbs  being  open,  a  blank  piece  of  coin  drops 
down  into  the  circle  of  the  slider;  then  the  screw  of  ihe  press, 
iu  returning,  moves  the  lever,  H  I  K,  and  the  piece,  L ;  this 
acts  by  its  studs  upon  the  moveable  limb,/;,  and  closes  it  upon 
the  blank  piece;  the  studs  having  now  found  a  reaction,  push 
the  slider,  P,  forwards  in  ils  socket,  and  carry  the  piece  for- 
ward upon  the  die,  as  shewn  in  fig.  13,  and  which  will  push  off 
the  piece  last  struck.  The  screw  having  now  arrived  at  its 
highest  position,  begins  to  descend,  and  the  slider,  L,  to  re- 
turn ;  but  the  first  action  of  the  studs  of  the  sliding  piece,  L,  i.s 
to  open  the  limb, /j,  and  then  the  slider  withdraws,  leaving  the 
piece  of  money  placed  upon  the  die.  As  the  screw  of  the  press 
descends,  the  ring,  w,  rises  up  to  enclose  the  piece,  as  before 
mentioned,  whilst  it  receives  the  stroke,  and  the  slider,  P,  at 
the  same  time  returns  to  take  another  piece  from  the  tube,  M, 
iu  the  same  manner  as  before  described. 

Fig.  13,  is  a  section,  to  shew  the  manner  of  mounting  the 
lower  die  for  a  coining  press.  This  is  used  in  the  French  Mint. 
V  is  a  piece  of  metal  or  box,  as  it  is  placed  upon  the  base  of 
the  press,  and  held  down  by  a  ring  with  screws,  t ;  this  holds  it 
fast,  but  admits  of  lateral  adjustment.  In  the  top  of  the  box 
is  a  hemispherical  cavity  to  receive  the  hemisphere,  W  ;  the 
upper  side  is  Hat,  and  the  die,  T,  is  placed  upon  it,  to  hold  the 
die  down  ;  it  has  a  small  projecting  rim  at  the  lower  edge,  and 
a  riiM,  X.  is  screwed  upon  the  outer  edge  of  the  box,  V,  to  hold 
(he  die  down.  The  object  of  this  plan  is,  that  the  die  may 
always  bear  fairly  lo  the  money  which  it  is  to  strike. 

Figures  17  and  18,  represent  a  divided  collar,  invented  by  Mr. 
Droz,  for  striking  money  with  the  letters  round  the  edge.  X,  fig. 
18,  is  a  very  strong  piece  of  iron,  which  has  a  circular  opening 
through  the  centre  ;  into  this,  six  segments,  «■,  w,  are  fitted,  and 
between  Ihem  they  leave  an  opening,  W,  the  size  of  the  piece 
of  money  ;  the  interior  edges  of  these  segments  are  engraved 
with  the  pattern  or  device  which  it  is  required  to  impress  upon 
the  edge  of  the  piece-  The  segments  are  fitted  in  the  piece,  X, 
by  centre  pins,  upon  one  of  vihich  pins  each  segment  can  rise 
in  the  manner  of  a  centre. 

The  intention  of  this  is  lo  have  a  piece  of  money  placed  ou 
the  die  within  the  space,  W  ;  then,  vvliea  the  pressure  is  made 
upon  Ihe  piece,  the  die  descends  some  space,  and  by  this  mo- 
tion the  se;iments  close  together  around  the  edge-piece,  and 
imprint  upon  the  edge  of  it.  When  all  the  segments  come  into 
one  plane,  the  die  arrives  at  the  firm  seat,  and  the  melal  re- 
ceives tlie  stroke  which  makes  the  impressions  on  its  surfaces. 
The  die  is  suspended  in  a  sort  of  cup,  which  rises  and  falls 
with  the  screw,  nearly  the  same  as  the  collar,  F,  in  fig.  13.  The 
money,  when  struck,  is  passed  through  tubes  of  the  diameter 
of  the  difierent  species,  which  readily  detects  any  pieces  which 
may  have  been  improperly  struck. 

ji/)-.  Bolton's  Cutliiiy-oul  Press  emploi/ed  at  the  lioi/al  Mint. — 
In  Ihe  process  of  coining  followed  at  the  Royal  Mint,  plates  of 
metal  are  cut  out  into  circular  pieces,  nearly  of  the  size  of  the 
intended  coin,  by  a  machine  invented  by  Mr.  Jlalthew  Bolton, 
and  for  which  he  obtained  a  patent  in  1790.  A  drawing  of  it 
is  exhibited  in  fig.  12,  where  CCC  is  a  cast-iron  frame, 
that  is  fixed  on  a  stone  basement.  E  is  a  screw,  which  is 
fitted  through  the  top  of  the  frame,  and  actuates  a  slider  F.  At 
the  lower  end  of  the  slider  a  steel  punch  a  is  fixed,  the  diamc. 
ter  of  which  is  e(|ual  lo  that  of  the  pieces  which  are  to  be  cut 
out  :  c  is  the  steel  die,  which  has  a  hole  in  it  of  a  proper  size 
to  fit  the  steel  punch  ;  d  is  a  box,  with  screws  for  adjusting  the 
die,  so  that  the  hole  in  it  will  be  exactly  beneath  the  punch. 
The  slider  F  is  fitted  into  a  socket  G,  which  guides  it,  so  thai 
it  descends  exactly  into  the  hole  in  the  die.  f  is  a  piece  of 
iron  fixed  at  a  small  distance  above  the  die  r,  and  willi  a  hole 
Ihrough  it  to  admit  the  punch ;  the  design  of  this  piece  is  to 
hold  down  the  piece  of  metal  when  the  punch  rises,  otherwise 
the  piece  wouhl  slick  to  the  punch.  On  the  upper  end  of  the 
screw  a  piece  Q  is  fixed,  from  which  an  arm  projects,  with  a 
weight  P  at  the  end ;  it  is  this  weight  which  gives  the  neces- 
sary momenlurn  to  punch  out  the  piece.  D  is  a  spindle  fixed 
upon  the  piece  Q,  in  the  line  of  the  screw,  and  supported  in  a 
cidlar  A  at  the  U|)per  end ;  above  this  collar  a  lever  U  G  F  is 
fixed,  at  one  extremity  of  which  there  is  a  roller  F,  that  is 
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nctcd  upon  by  the  projeclinjt  teeth  of  a  larpc  horizontal  wheel, 
turned  round  hy  the  power  iif  a  mill.  \\'hcn  IIr-  hIiimI  turns 
it  (Uitt  lies  t!ic  riillcr  F,  wliiili  turns  the  levir  rdund.  aiul  llicrriiy 
winds  up  tlic  screw,  ami  raises  the  puneli  out  (jf  llir  die.  The 
same  aelinn  draw.s  n  rod  II,  wliieh  is  eonneeted  wilh  llie  lever 
by  a  joint:  the  other  end  ol  this  rod  is  eonneeted  with  a 
liended  lever,  from  the  other  arm  of  which  a  rod  descends,  and 
lias  B  piston  (ixed  to  it.  This  pislon  is  liUed  into  a  close  cylin- 
der; hence,  when  the  pislon  is  drawn  up,  it  makes  a  vacuum 
111  the  cylinder,  and  the  jircssure  of  the  aluiosphcre  on  the  pis- 
ton causes  a  reaction  ;  and  the  instant  that  the  roller  1' escapes 
or  slips  olV  from  the  tooth  of  the  wlicil,  the  reaction  of  the  pis- 
ton dra«  s  the  joint  II  back,  ami  makes  the  screw  turn  round  in 
that  direction,  w  hich  causes  ihc  punch  to  descend  and  cut  out  a 
piece  from  a  plate  of  silver  or  ^old  laid  upon  the  die.  When 
the  machine  recjuircs  to  he  stopped,  there  is  a  catch,  which  is 
sud'cred  to  rise  up  and  hook  the  le\er  C.  The  catch  is  thrown 
up  by  a  sprins,  to  which  a  cord,  with  a  treadle,  is  fastened.  A 
boy  who  applies  the  plates  of  metal  to  this  machine,  places  his 
foot  on  the  treadle,  dra^s  down  the  sprin<;  and  catch,  and  then 
the  machine  makes  a  cut  every  tinu-  that  a  cos  of  the  {jrcat 
wheel  passes  by;  but  if  the  hoy  relieves  the  treadle,  then  the 
sjirin^  lifts  up  the  catch  ;  and  when  the  end  of  the  lever  t!  comes 
over  the  catch,  it  will  be  cau;;ht  thereby,  and  held  fast  from  rc- 
turninjtby  the  action  of  the  exhausted  evlinder.  R  is  a  strong 
wooden  spring,  aijainst  which  the  balanoe-weii;ht  P  strikes  to 
slop  its  motion  when  it  has  made  its  required  stroke  to  pierce 
the  plate.  Twelve  of  these  cutting  out  presses  are  to  be  seen 
at  the  Royal  Mint,  arrans:ed  in  a  circle  round  a  preat  wheel, 
which  is  turned  by  a  steam-eufjine,  and  has  a  larj^e  lly-wheel 
fixed  ou  the  same  axis,  just  above  the  wlieel,  to  repulate  the 
motion.  The  stone  basement  on  which  the  presses  are  fixed  is 
circular,  and  the  bearings  A  are  all  fixed  in  a  circular  iron 
frame,  erected  on  an  iron  lolumn  placed  between  each  press. 
The  whole  forms  a  very  handsome  colonnade,  and  is  placed  in 
the  centre  of  a  circular  room,  which  is  lif^htcd  by  a  sky-lii;ht  in 
the  dome.  The  air  cylinders  are  placed  within  hollow  pilasters, 
which  ornament  the  w  alls  of  the  room,  and  appear  to  support 
the  dome.  The  whole  presents  as  elegant  an  arrangement  of 
machinery  as  can  well  be  conceived. 
Mint.     See  Mentha. 

MINUTE,  the  sixtieth  part  of  a  degree  ;  or,  in  time,  the  six- 
tieth part  of  an  hour.  These  arc  both  denoted  by  a  small  dash, 
as  '  placed  over  the  number  of  them  ;  though,  to  prevent  con- 
fusion, it  is  better  to  mark  the  latter  by  a  small  >«. 

MIRA,  a  singular  star  in  the  neck  of  Cetiis,  discovered  in 
lo96,  and  marked  in  the  Biitish  catalogue  as  a  star  of  tlie  third 
magnitude,  appears  and  disappears  periodically  seven  times 
in  six  years,  continuing  in  the  greatest  lustre  for  fifteen  days 
together.  During  334  days,  it  continually  shines  with  its  great- 
est light,  appearing  as  a  star  of  the  third  magnitude;  then  it 
diminishes  till  it  entirely  disappears  for  some  time  fr<nu  the 
naked  eye.  In  fact,  during  that  period  it  passes  through  its 
several  degrees  of  magnitude,  both  increasing  and  diminishing. 
MIRACLE,  in  its  original  sense,  is  a  word  of  the  same  im- 
port with  wonder;  but  in  its  usual  and  more  appropriate  signi- 
fication, it  denotes  "  an  ellect  contrary  to  the  established  con- 
stitution and  course  of  things,  or  a  sensible  deviation  from  the 
known  laws  of  nature."  The  history  of  almost  every  religion 
abounds  wilh  relations  of  prodigies  and  wonders,  and  of  the 
intercourse  of  men  with  the  gods ;  but  we  know  of  no  religious 
system,  those  of  the  Jews  and  Christians  excepted,  which 
appealed  to  miracles  as  the  sole  evidence  of  its  truth  and 
divinity.  The  pretended  miracles  mentioned  by  pagan  histo- 
rians and  poets  are  not  said  to  have  been  publicly  wrought,  to 
enforce  the  truth  of  a  new  religion,  contrary  to  the  reigning 
idolatry.  Many  of  them  may  be  clearly  shewn  to  have  been 
merely  natural  events.  See  Magic.  Others  of  them  are 
represented  as  having  been  performed  in  secret  on  the  most 
trivial  occasions,  and  in  obscure  and  fabulous  ages,  long  prior 
to  the  era  of  the  writers  by  whom  tlicy  arc  recorded.  And 
such  of  them  as  at  first  view  appear  to  be  best  attested,  are 
evidently  tricks  contrived  for  iiilereslcd  purposes  ;  to  Halter 
power,  or  to  promote  the  prevailing  superstitions.  For  these 
reasons,  as  well  as  on  account  of  the  inmioral  character  of  the 
divinities  by  w  horn  they  are  said  to  have  been  w  roughl,  they  arc 


allogcthcr  unworthy  orexamination,  and  carry  in  the  very  nature 

of  them  the  eouipletcsl  proofs  of  falsehood  and  imposture. 

Mll{  ACIO,  a  name  given  by  the  Kreiieh  sailors  to  an  optical 
pheniimenoii,  on  which  M.  Mongc  read  his  memoir  to  the 
liislitute  at  (\iiro,  during  the  rrcneh  invasion  of  Egypt.  It 
olten  happens  at  sea,  that  a  ship  seen  at  a  distance  appears  as 
if  p:\intcd  in  the  sky,  and  not  to  be  supported  by  water.  A 
similar  ellect  was  observed  by  the  I'rcnch  in  the  course  of  their 
march  through  the  Desert.  The  villages  seen  at  a  distance, 
seemed  to  be  built  on  an  island  in  the  midille  of  a  lake.  In 
proportion  as  they  approached,  the  apparent  surface  of  the 
water  became  narrower,  and  ultimately  disappeared  entirely  ; 
while  the  same  illusion  was  repeated  on  a  village  at  a  little 
farther  distance.  This  phenomenon  has  been  variously  ac- 
counted for  by  dillcrcnt  philosophers.  Monge  ascribes  the 
efieels  to  a  diminution  of  density  in  the  lower  stratum  of  the 
atmosphere.  This,  in  the  Desert,  is  produced  hy  the  increase 
of  heat,  arising  from  those  eoiiimuniealed  by  the  ravsofthe 
sun  to  the  sand  with  which  this  stratum  is  in  immediate  con- 
tact. At  sea,  it  takes  place  where,  by  particular  eircum- 
stanees,  such  as  the  action  of  the  wind,  the  lower  stratum  of 
the  atmosphere  holds  in  solution  a  greater  cjuantily  of  water 
than  the  other  strata.  In  this  stale  of  things,  the  rays  of  light 
which  come  from  the  lower  part  of  the  heavens,  having  arrived 
at  the  surface  that  separates  the  less  dense  stratum  from  those 
above  it,  do  not  pass  through  that  stratum,  hut  are  reflected, 
and  paint  in  the  eye  of  the  observer  an  image  of  the  heavens; 
which  a|)pearing  to  him  to  be  below  the  horizon,  he  takes  it 
for  water  when  the  phenomenon  occurs  on  land.  And  if  at 
sea,  he  thinks  he  sees  in  the  heavens  all  those  objects  wliich 
float  on  that  part  of  the  surface  occupied  by  the  image  of  the 
heavens. 

MIRROR,  in  Catoptrics,  any  polished  body  impervious  to 
the  rays  of  light,  and  which  rellects  them  equally.  Mirrors 
were  anciently  made  of  metal;  but,  at  present,  they  are  gene- 
rally smooth  plates  of  glass,  tinned  or  quicksilvered  on  the 
back  part,  and  called  looking-glasses.  Mirrors  are  either 
plane,  convex,  or  concave.  The  first  sort  rellects  the  rays  of 
light  in  the  direction  exactly  similar  to  thai  in  which  they  fall 
upon  it,  and  therefore  represents  bodies  of  their  natural  mag- 
nitude. But  the  convex  ones  make  the  rays  diverging  much 
more  than  before  reflection,  and  therefore  greatly  diminish  the 
images  of  those  objects  which  they  exhibit :  while  the  concave 
ones,  by  collecting  the  rays  into  a  focus,  not  only  magnify  the 
objects  they  shew,  but  will  also  burn  very  fiercely  when  exposed 
to  the  rays  of  tlie  sun:  and  hence  they  are  commonly  known  by 
the  name  of  burning  mirrors.  Some  of  the  more  remarkable 
laws  and  |)henomena  of  plane  mirrors  are  as  follows: — 1.  A 
spectator  will  see  his  image  of  the  same  size,  and  erect,  but 
reversed  as  to  right  and  left,  and  as  far  beyond  the  speeulimi 
as  he  is  before  it.  As  he  moves  to  or  from  the  speculum,  his 
image  will,  at  the  same  time,  move  towards  or  from  the  specu- 
lum, also  on  the  other  side.  In  like  manner,  if,  while  the  spec- 
tator is  at  rest,  an  object  be  in  motion,  its  image  behind  the 
speculum  will  be  seen  to  move  at  the  same  rale.  Also  when 
the  spectator  moves,  the  images  of  objects  that  arc  at  rest  will 
appear  to  approach  or  recede  from  him,  after  the  same  man- 
ner as  when  he  moves  towards  real  objects.  2.  If  several  mir- 
rors, or  several  fragments  or  pieces  of  mirrors,  be  all  disposed 
in  the  same  plane,  they  will  only  exhibit  an  object  once.  3.  If 
two  plane  mirrors,  or  spcculiims,  meet  in  any  angle,  the  eye, 
placed  within  that  angle,  will  see  the  image  of  an  object  placed 
within  the  same,  as  often  repeated  as  there  may  be  perpen- 
diculars drawn  determining  the  places  of  the  images,  and  ter- 
minated without  the  angles.     See  Optics 

MISCHIEF,  in  Law.  Malicious  mischief  is  an  injury  of 
such  a  gross  nature  to  personal  property,  that  although  it  is 
not  done  with  a  felonious  intention,  or  an  intent  to  steal,  the 
law  has  inflicted  punishment  upon  it  by  various  statutes.  Of 
these,  are  statutes  against  destroying  dikes  and  bridges  in  the 
fens  of  Norfcdk.  See.  ;  setting  fire  to  stacks  of  corn.  Sec  and 
imprisoning  persons  on  the  borders  for  the  purpose  of  obtain- 
ing ransom;  killing  cattle,  nuiimini;  sheep,  &e.,  a  trespass 
punishable  with  treble  damages.  Capiains  and  mariners  set- 
ting fire  to  ships  is  felony,  and  also  making  a  hole  iu  a  ship  in 
distress,  he,  is  felony,  and  death  by  statute  12  Anne,  s.  1-2, 
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c.  18.  Wilfully  and  maliciously  tearing,  cutting;,  spoiling,  or 
defacing  the  garments  of  any  person  in  the  streets  or  liighvvays, 
or  assaulting,  with  intent  lo  do  so,  is  felony.  There  are  acts 
which  relate  to  the  prevention  of  setting  fire  to  ont-houses  with 
corn,  damaging  lisliponds,  trees  planted  in  gardens,  cutting 
down  sea-banks,  hop-binds,  setting  tire  to  mines,  preventing 
persons  from  buying  corn,  setting  fire  to  gorse,  furze,  &c. ;  wil- 
fully burning  engines  in  mines,  fences,  enclosures,  breaking 
into  houses  of  tlie  plate  glass  company,  with  intent  to  destroy 
utensils  ;  breaking  into  houses  to  cut  or  destroy  cloth,  serge, 
linen,  &c..  in  the  loom,  and  other  similar  olfences. 

MISCHNA,  or  Misna,  the  code  or  collection  of  the  civil  law 
of  the  Jews.  The  Jews  pretend,  that  when  God  gave  the  writ- 
ten law  to  Moses,  he  gave  him  also  another  not  written,  which 
was  preserved  by  tradition  among  the  doctors  of  the  synagogue, 
till  rabbi  Juda,  surnamed  the  Holy,  seeing  the  danger  they  were 
in.  through  their  dispersion,  or  departing  from  the  tradition  of 
their  fathers,  reduced  them  to  writing.  The  Misna  is  divided 
into  six  parts:  the  first  relates  to  the  distinction  of  seeds  in  a 
field,  to  trees,  fruits,  tithes,  &c.  The  second  regulates  the  man- 
ner of  observing  festivals  ;  the  third  treats  of  women  and  matri- 
monial cases  ;  the  fourth  of  losses  in  trade,  &c. ;  the  fifth  is  on 
oblations,  sacrifices,  &c.  ;  and  the  sixth  treats  of  the  several 
sorts  of  purification. 

MISDEMEANOUR,  in  Law,  signifies  a  crime.  Every 
crime  is  a  misdemeanour  ;  yet  the  law  has  made  a  distinction 
between  crimes  of  a  higher  and  a  lower  nature  ;  the  latter 
being  denoiriinated  misdemeanours,  and  the  former  felonies, 
&c.  For  the  understanding  which  distinction,  we  shall  give 
the  following  definition  from  Blackstone's  Commentaries, 
vol.  iv.  p.  5.  "A  crime,  or  misdemeanour,  is  an  act  committed  or 
omitted,  in  violation  of  a  public  law,  either  forbidding  or  com- 
manding it.  This  general  definition  comprehends  both  crimes 
and  misdemeanours  ;  which,  properly  speaking,  are  mere 
synonymous  terms  ;  though,  in  common  usage,  the  word  crime 
is  made  to  denote  such  olfences  as  are  of  a  deeper  and  more 
atrocious  dye  ;  while  smaller  faults  and  omissions  of  less  con- 
sequence, are  comprised  under  the  gentler  name  of  misde- 
meanours only." 

MISE,  in  Law  books,  is  used  in  various  senses.  Thus  it 
sometimes  signifies  costs  or  expenses,  in  which  sense  it  is 
commonly  used  in  entering  of  judgments  in  actions  personal. 
It  is  also  used  for  the  issue  to  be  tried  on  the  grand  assize;  in 
which  case,  joining  of  the  issue  upon  the  mere  right,  is  putting 
in  issue  between  the  tenant  and  demandant, — who  has  the 
best  or  clearest  right. 

MISERICORDIA,  in  Law,  is  an  arbitrary  fine  imposed  on 
any  person  for  an  offence.  This  is  called  misericordia,  be- 
cause the  amercement  ought  to  be  but  small,  and  less  than  that 
required  by  magna  charta.  If  a  person  be  outrageously 
amerced  in  a  court  that  is  not  of  record,  the  writ  called 
moderaia  viinericordiu,  lies  for  moderating  the  amercement 
according  to  the  nature  of  the  fault. 
MISFEASANCE,  in  Law  books,  signifies  a  trespass. 
MISFORTUNE,  an  unlucky  accident.  — Misfortune,  or 
chance,  in  Law,  a  deficiency  of  the  will ;  or  committing  an 
unlawful  act  by  misfortune  or  chance,  and  not  by  design.  In 
such  ease,  the  will  observes  a  total  neutrality,  and  does  not 
co-operate  with  the  deed  ;  which  therefore  wants  one  main 
ingredient  of  a  crime.  See  Ckime.  Of  this,  when  it  afl'ccts  the 
life  of  another,  we  have  spoken  under  the  article  Homicidk  ; 
and  in  this  place  have  only  occasion  to  observe,  that  if  any  ac- 
cidentrd  mi.schief  happen  to  follow  from  the  performance  of  a 
lawful  act,  the  parly  stands  excused  from  all  guilt;  but  if  a 
man  be  doing  any  thing  unlawfid,  and  a  consequence  ensues 
which  he  did  not  foresee  or  intend,  as  the  death  of  a  man,  or 
the  like,  his  want  of  foresight  shall  be  no  excuse;  for,  being 
guilty  of  one  ofi'ence,  in  doing  antecedently  what  is  in  itself 
unlawful,  he  is  criminally  guilty  of  whatever  consequence  may 
follow  the  first  uiisliehaviour. 

MLSNOMER,  in  Law,  a  misnaming  or  itiistaking  a  person's 
name.  The  Christian  name  of  a  person  .should  always  be  per- 
fect;  but  the  law  is  not  so  strict  in  regard  to  surnames,  a 
small  mistake  in  which  will  be  dispensed  with,  to  make  good  a 
contract,  and   support   the  act  of  the  party.     See  Plea  to 
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MI.SPRISION,  a  neglect,  oversight,  or  contempt,  applied 
chiefly  to  misprision  of  treason,  which  is  a  negligence  in  not 
revealing  treason,  or  felony,  to  a  magistrate,  where  a  person 
knows  it  to  be  committed  :  it  is  also  applied  to  great  misde- 
meanours. It  is,  therefore,  negative  or  positive,  as  it  is  an  act 
or  a  concealment  of  crime.  To  avoid  misprision  of  treason,  the 
party  must  make  full  discovery  to  a  magistrate.  To  counter- 
feit foreign  coin,  not  current  here,  is  misprision  of  treason.  A 
misprision  of  felony  may  be  by  concealing  it,  or  by  taking  back 
again  a  man's  goods  which  have  been  stolen,  which  is  now 
made  felony.  Concealing  treasure  trove  falls  under  this  head. 
In  the  class  of  positive  misprisions,  or  high  misdemeanours, 
are  the  mal-adminislration  of  high  officers,  and  embezzling 
public  money.  Contempts  against  the  king's,  authority,  some 
of  which  incur  a  pritmunire;  contempts  against  the  king's 
palace  or  courts.  In  the  palace,  if  blood  be  drawn  in  a  mali- 
cious assault,  it  is  punishable  by  perpetual  imprisonment,  fine, 
and  loss  of  the  offender's  right  hand,  33  Henry  VIII.  c.  12. 
And  striking,  whether  blood  is  drawn  or  not,  in  the  king's 
superior  courts,  or  at  the  assizes,  is  punishable  with  equal  or 
greater  severity.  A  rescue  of  a  prisoner  in  such  a  court  i.s 
punished  with  perpetual  imprisonment,  and  forfeiture  of  goods, 
and  the  profit  of  lands  during  life.  Of  a  less  degree  are 
reckoned  also  the  injurious  treatment  of  those  who  are  under 
the  immediate  protection  of  a  court  of  justice,  the  dissuading 
a  witness  from  giving  evidence,  and  the  disclosing,  by  a  grand 
jury,  to  the  person  indicted,  of  the  evidence  against  him. 

ISILSRECITAL,  in  deeds,  is  sometimes  injurious,  and  some- 
times not;  if  a  thing  be  referred  to  time,  place,  and  number, 
and  that  is  mistaken,  all  is  void. 

MISSIONARIES,  such  ecclesiastics  as  are  sent  by  any 
Christian  church  into  pagan  or  infidel  countries,  to  convert 
the  natives,  and  establish  the  Christian  religion  among  them. 
Custom,  the  tyrant  of  language,  has  applied  this  term  in  a 
sense  very  different  from  its  original  acceptation;  for  there 
mav  be  missions  political  or  commercial,  as  well  as  religious. 

MISSIVE,  something  sent  to  another,  as  missive  letters  ; 
meaning  letters  sent  from  one  to  another  upon  business,  in 
contradistinction  to  letters  of  gallantry,  points  of  learning, 
despatches,  &c. 

MITE,  a  small  coin,  formerly  current,  equal  to  about  one- 
third  of  a  farthing.  It  also  denotes  a  small  weight  used  by 
the  moneyers.  It  is  equal  to  the  twentieth  part  of  a  grain, 
and  divided  into  twenty-four  doits. 

MITRE,  a  sacerdotal  ornament  worn  on  the  head  by  bishops, 
and  certain  abbots,  on  solemn  occasions  ;  being  a  sort  of  cap, 
pointed,  and  cleft  at  top.  The  high  priest  among  the  Jews 
wore  a  mitre  or  bonnet  on  his  head.  The  inferior  priests 
among  the  Jews  had  likewise  their  mitres.  Those  young 
women  among  the  primitive  Christians  who  professed  a  state 
of  virginity,  and  were  solemnly  consecrated  thereto,  wore  a 
purple  and  golden  mitre  as  a  badge  of  distinction.  The  pope 
has  no  less  than  four  different  mitres,  which  are  more  or  less 
rich,  according  to  the  solemnities  of  the  festivals  on  which  they 
are  worn.  The  cardinals  anciently  wore  mitres  ;  some  canons 
of  cathedrals  have  the  privilege  of  wearing  the  mitre ;  and 
some  great  families  in  Germany  bear  it  for  their  crest. 

MITTIMUS,  a  writ  by  which  records  are  transferred  from 
one  court  to  another.  The  precept  directed  to  a  gaolor,  under 
the  hand  and  seal  of  a  justice  of  the  peace,  for  the  receiving 
and  safe  keeping  a  felon,  or  other  offender,  by  him  committed 
to  gaol,  is  called  a  mittimus. 

Ml'ZZEN,  the  aftermost  or  hindermost  of  the  fixed  sails  of  a 
ship,  extended  sometimes  by  a  gaff,  and  sometimes  by  a  yard 
which  crosses  the  mast  obliquely,  the  fore  end  reaching  almost 
down  to  the  deck,  and  the  after  end  being  peeked  up  as  high 
above  the  middle  of  the  yard  which  is  attaclied  to  the  mast; 
the  head  and  foreleech,  or  the  mizzen.  are  laced  upon  the  gaff 
(or  yard)  and  mast,  and  the  sheet  hauls  out  near  the  tafferel. 

MizziiN  Mast,  the  mast  which  supports  all  the  after  sails 
The  explanations  of  the  rigging,  yards,  and  sails  of  this  mast 
being  in  general  applicable  also  to  the  same  furniture  of  both 
the  other  masts,  the  reader  is  referred  to  the  articles  Shroud, 
Stay,  Yard,  &c.  observing  only  that  the  epithet  of  Fore, 
Main,  or  Mizzen,  is  added  to  each  term,  to  distinguish  them 
from  each  other. 


M   N   E 


DICTIONARY    OF    MECHANICAL    SCIENCi;. 


M   iN    E 


085 


MNEMONICS,  (lie  nrt  of  irniiio\ins  the  nicmory.  It  sulli- 
cieiitly  ap|n;irs  that  the  principal  expedient  for  assistiti);  this 
useful  faculty  is  tlcrivetl  from  assoeiation,  and  of  ihi.s  Sinioni- 
des  and  Cieero  availed  themselves  in  the  early  a);es.  All  the 
abilities  of  the  mind  Imrrow  from  memory  their  heauty  and 
perfection;  without  this,  the  other  faeullics  of  the  soul  arc 
almost  useless.  To  what  purpose  are  all  our  laliours  in  know- 
ledi;e  and  wisdom,  if  we  want  memory  to  preserve  and  use 
what  we  have  ae(|uiicd.'  What  avail  all  our  iiilelletMual  or  spi- 
ritual improvements,  if  they  aie  lost  as  soon  as  lliev  are  ohlaiii- 
ed  .'  M'jnuiry  alone  enriches  the  mind,  In  prcscrviui;  wliat  our 
lalxnir  and  industry  have  collecle<l.  Without  memory,  there 
ran  be  ncillicr  knowledsje,  nor  arts,  norscienres,  Wilhout  the 
assistance  and  inlluenee  of  this  power,  mankind  would  expe- 
rience no  improveuunt  in  virtue,  in  morals,  or  in  religion.  The 
soul  of  man  would  he  but  a  poor,  destitute,  naked  hein;;,  willi- 
out  menmry.  If  we  except  the  lleeting  ideas  of  the  moment,  it 
would  present  an  everlastiii;;  blank. 

It  is  often  foniul.  that  a  fine  genius  has  but  a  feeble  memory  ; 
for  where  the  jienins  is  briijht,  ami  the  imagination  vivid,  the 
pow  er  of  memory  may  be  too  much  neglected,  and  lose  its  im- 
provement. An  active  fancy  readily  wanders  over  a  multitude 
of  objects,  and  is  continually  entertaining  it  with  new  and  tran- 
sitory images.  It  runs  tluouf;h  a  number  of  new  scenes,  or 
new  pafjcs,  with  pleasure,  but  without  due  attention  ;  and  sel- 
dom sutlers  itself  to  dwell  upon  any  of  them  Ion-;  enoush  for 
the  mind  to  receive  a  deep  impression,  or  for  the  remembrance 
of  the  subject  to  be  lastin;;.*  Consetjuenlly,  many  persons  of 
very  brijtht  parts,  and  active  spirits,  have  but  short  and  narrow 
powers  of  recollection  ;  possessing  riches  of  their  own,  they  are 
not  solicitous  to  borrow  from  the  stores  of  others.  When  the 
memory  has  been  almost  constantly  employed  in  making;  new 
acquirements,  and  when  there  has  not  been  a  judgment  suffi- 
cient to  dislinsuish  what  was  fit  to  he  remembered,  and  what 
was  idle,  trilliufc,  or  needless,  the  mind  has  been  lillcd  with 
a  wretched  heap  of  words  or  ideas.  In  this  case,  the  soul  had 
larg;e  possessions,  but  no  true  riches.  "  W'liatever,"  as  Milton 
says,  "old  Time,  with  liis  luiffe  (haij  net,  has  conveyed  down  to 
us,  along  .the  stream  of  ages  ;  whether  it  be  shells  or  shell  fish, 
jeuels  or  pebbles,  stieks  or  strait's,  sen  ireeils  or  mud;"  all  is 
treasured  up  indiscriminately,  by  those  persons  who  have  not 
the  judgment  to  determine  what  is  to  be  remembered,  and  what 
is  to  be  forgotten.  How  many  excellent  judgments  and  rea- 
sonings are  framed  in  the  mind  of  a  wise  and  studious  man,  in 
a  length  of  years  !  How  manv  worthy  and  admirable  notions  has 
he  possessed  in  life,  both  by  his  own  reasonings,  and  by  his  pru- 
dent recollections  in  the  course  of  his  reading  I  Jiut,  alas  !  how 
many  thousands  r)f  them  vanish,  and  are  lost  for  want  of  a 
happy  and  retentive  memory. 

Mr.  Locke,  speaking  of  the  continual  decay  of  our  ideas, 
beautifully  observes,  "  The  ideas,  as  well  as  children  of  our 
youth,  often  die  before  us:  and  our  minds  represent  those 
tombs  to  which  we  are  approaching;  where,  though  the  brass 
and  marble  remain,  yet  tiie  inscriptions  are  eti'aced  by  time, 
and  the  imagery  moulders  away.  The  pictures  drawn  in  our 
minds  are  laid  in  fadingcolonrs.and,  if  not  sometimes  refreshed, 
vanish  and  disappear.  How  much  the  constitution  of  our 
bodies,  and  the  make  of  our  animal  spirits,  are  concerned  in 
this,  and  whether  the  temper  of  the  brain  makes  this  ditlercnce, 
that,  in  some  it  retains  the  characters  drawn  on  it  like  marble, 
in  others  like  free  stone,  and  in  others  little  better  than  sand  ; 
I  shall  not  here  inquire:  though  it  may  seem  probable,  that 
the  constitution  of  the  body  does  sometimes  influence  the 
memory  ;  since  we  oftentimes  find  a  disease  quite  strip  the 
mind  of  all  its  ideas,  and  the  flames  of  a  fever,  in  a  few  days, 
calcine  all  those  images  to  dust  and  confusion,  which  seemed 
to  be  as  lasting  as  if  graved  in  marble." 

A  good  memory  has  these  qualifications:  (1.)  It  is  ready  to 
receive  and  admit,  with  perfect  ease,  the  various  ideas  of 
words  and  things  which  are  learned  or  taught.  2.  It  is  copious 
enough  to  treasure  up  these  ideas  in  great  number  and  variety. 

*   In  nil  these  cases,   Csays  Locke,)  ideas  in  the  mind  quickly  fade,   and 
often  vanish  quite  oat  of  the  underslnndinj;,  leaving  no   more  footsteps  oi 
remaining  characters  of  themselves,  than    shadows   do  living   over  fields  of 
corn  ;  and  the  mind  is  as  void  of  theiu,  as  if  [Ley  had  never  been  there, 
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;).  It  is  sullieicnlly  strong,  to  retain,  for  a  considcrabfe  lime, 
those  words  or  thoughts  which  arc  cnmmitled  to  its  care.  4.  It 
possesses  the  power  of  suggesting  and  recollecling,  from  the 
ahiindam-c  of  its  store,  wuids  or  thoughts  proper  for  every  oc- 
casion in  life. 

Rules  fnf  Iini»iiriiit/  lite  IMrjtwri/. — Many  rides  have  been 
given  for  the  regulation  of  this  important  (acuity:  the  follow- 
ing, if  attentively  praclisid,  will  conduce  much  to  the  solid  and 
lasting  improvement  of  the  memory. 

'J'eiiii>eiiiiiee  in  eiitiiif),  (tiinluvr/,  intd  sleep. — The  memory  de- 
pends much  upon  llu^  state  (jf  the  brain,  and  therefore  what 
is  hurtful  to  the  latter  must  be  prejinlicial  to  the  former.  Too 
much  sleep  clouds  the  brain,  and  too  little  overheats  it ;  Ihere- 
Ibrc,  either  of  these  extremes  ought  to  be  avoided.  Intemper- 
ance of  all  kinds,  and  excess  of  passion,  have  the  same  ill 
efleels. 

A  elriir  iinil  disliuel  apprchensiim  o/irhiit  tre  leish  tn  remember. 
\Vc  should  understand  the  subject  llioruughl)  ,  and  fix  our  view 
particularly  upon  its  importauce. 

An  nbriili/nicnl  of  a  f/ourl  book  is,  sometimes,  a  very  useful  exer- 
cise.—ii\  general  we  should  preserve  the  doctrines,  sentiments, 
or  facets,  that  occur  in  reading;  we  should  lay  the  book  aside, 
and  put  them  in  our  own  words. 

Dletliinl  loiil  recfnlarilii  nre  essentialh/  necessary. — Those  things 
are  best  remembered,  the  parts  of  which  arc  methodically  dis- 
posed and  mutually  connc('ted. 

llepvtiiinn  (tnd  review. — When  a  person  is  hearing  a  sermon, 
or  a  lecture,  he  should  endeavour  to  recollect  the  several  heads 
of  it,  from  the  beginning,  two  or  three  times  before  the  dis- 
course is  (inished.  The  omission  or  the  loss  of  a  few  sentences 
is  aiDply  compensated  by  preserving  in  the  mind  the  method 
and  order  of  the  whole  discourse,  in  all  its  most  important 
branches,  discoursing  with  our  companions  on  what  we  have 
been  reading,  or  teaching  it  to  our  younger  friends,  is  an  excel- 
lent mode  of  repetition,  and  contributes,  more  than  any  other 
perhaps,  to  assist  the  memory.  The  memory  gains  great  ad- 
vantage by  having  the  objects  of  our  learning  drawn  out  into 
schemes  or  tables.  The  situation  of  the  several  parts  of  the 
earth  is  better  learned  by  one  day's  consultation  with  the  ter- 
restrial globe,  than  by  merely  reading  the  description  of  Ihiir 
situation  a  hundred  times  over  in  books  of  geography.  Writing 
what  we  wish  to  remember  once,  and  giving  it  due  attention, 
will  fix  it  more  in  the  mind  than  reading  it  several  times. 
What  we  have  seen  is  not  so  soon  forgotten  as  what  we  have  only 
heard.  What  Horace  alTirms  of  the  mind  or  passions,  is  not  less 
applicable  to  the  memory  : 

Sounds  which  address  the  ear  are  lost  and  die 
In  one  short  hour ;  but  that  which  strikes  the  eye 
Lives  long  upon  tiie  mind  ;  the  faithful  si^jht 
Engraves  the  knowledge  with  a  Iream  of  light. 

Jihyme.  The  memory  of  useful  things  may  receive  consi- 
derable aid,  if  they  are  thrown  into  verse.  For  the  numbers 
and  measures,  and  rhyme,  according  to  the  poesy  of  dill'erent 
languages,  assist  us  very  materially  in  receiving  what  is  pro- 
posed to  our  observation, and  in  preserving  it  long  in  our 
remembrance.  How  many  of  the  common  ailairs  of  human  life 
taught  in  early  years  are  indelibly  fixed  in  our  memoiies  by  the 
aid  of  rhyme. 

Initial  Letters.— It  hns  sometimes  been  the  practice  to  im- 
print names  or  sentences  on  the  memory,  by  taking  the  first 
letter  of  every  word  of  that  sentence,  or  of  those  names,  and 
making  a  new  word  out  of  them.  The  name  of  the  .l/nccaiees 
is  boridwed  from  the  first  letter  of  the  Hebrew  words  which 
make  the  sentence,  !\Ii  f'amokn,  liuelim  .h/wvah,  that  is.  Who 
is  like  thee  among  the  gods' — which  was  written  on  their  ban- 
ners. So  the  word  Vibi/yor  teaches  us  to  remember  the  order 
of  the  seven  original  colours  as  they  appear  by  the  sun-beams, 
east  through  a  prism  on  white  paper,  or  formed  by  the  sun  in  a 
rainbow,  according  to  the  dillcrcnt  refrangibility  of  the  rays, 
viz.  violet,  indigo,  blue,  green,  yellow,  orange,  and  red. 

Common  I'Inee  Booh.— There  have  been  many  different  modes 
of  keeping  this  book  offered  to  our  attention,  and  almost  every 
person  has  one  peculiar  to  himself.  That  which  Mr.  Locke 
found,  after  twenty  years'  experience,  to  be  the  most  convenient 
and  advantageous,  is  thus  described.  The  first  page  of  the 
book,  or,  fur  more  room,  the  two  first  pages  fronting  each  other, 
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are  to  serve  for  a  kind  of  index  to  tlie  whole,  and  contain  refer- 
ences to  everyplace  or  matter  therein;  in  the  commodious 
contrivance  of  this,  so  as  it  may  admit  of  a  sufficient  variety 
of  materials,  witliout  confusion,  all  the  secret  of  the  method 
consists.  The  manner  of  it,  as  laid  down  by  Mr.  Locke,  will 
be  conceived  from  the  follovvinR  specimen,  wherein  what  is  to 
be  done  in  the  book  for  all  the  letters  of  the  alphabet,  is  here 
shewn  in  the  first  four. 


A 
B 

C 

D 

a 

e 

i 

0 

u 

a 

e2.3. 

i 

0 

u 

a 

e 

i 

0 

u 

a 

e 

i 

u 

u 

The  index  of  the  common  place  book  being  thus  formed,  it  is 
ready  fortlietaUingdown  any  thins  therein.  In  orderto  this,  con- 
sider to  what  head  the  thiug  you  would  enier  is  most  naturally 
referred,  and  under  which  one  would  be  led  to  look  for  such  a 
thing;  in  this  head  or  word  regard  is  to  be  had  to  the  initial 
letter,  and  the  first  vowel  that  follows  it ;  which  are  the  charac- 
teristic letters  whereon  all  the  use  of  the  index  depends.     Sup- 
pose I  would  enter  down   a  passage  that  refers  to  ihe  head 
beauty  ;  IJ,  I  consider,  is  the  initial  letter,  and  e  the  (irstvowel, 
then  looking  upon  the  index  of  the  paitilion  13,  and  therein  the 
linee  (which  is  the  place  for  all  woids    i\hose  initial  is  B,  and 
the    first   vOHcl  e  ;    as   beauty,  bejieficence,  bread,   bleeding, 
blemishes,  &c.)  and   finding  no  numbeis  already  «rilten  to  di- 
rect me  to  any  page  of  the  book  whern  words  of  that  character- 
istic have  been   entered,  I  turn  forward  to  the  first  blank  page 
I  find,  which  in  a  fresh  book,  as  this  is  supposed  to  be,  will  be 
page  'i,  and   here  write  what  I  have  occasion   for  on  the  head 
beauty  ;  beginning  the  head  in  the  maigin,  and  indenting  all  Ihe 
other  subservient  lines,  that  the  head  may  stand  out  and  shew 
itself;  this  done,  I  enter  the  page  wlitre  it  is  written,  viz.  2,  in 
the  space  B  e  ;  from  which  time  the  class  B  e,  becomes  wholly 
in  possession  of  the  second  and  third  pages,  which  are  consign- 
ed to  letters  of  this  rharaclerislic. 

Note.  If  the  head  he  a  monosyllable  beginning  with  a  vowel, 
the  vowel  is  at  the  same  time  both  the  initial  letter  and  the 
characteristic  vowel  ;  thus  the  word  Art  is  to  be  written  in  A«. 
Mr.  Locke  omits  three  letters  of  the  alphabet  in  his  index,  riz. 
K,  Y,  and  W,  whi(^h  are  supplied  by  C,  I,  and  U,  equivalent 
to  them  ;  and  as  for  Q,  since  it  is  always  followed  by  an  m,  he 
puts  it  in  the  first  place  of  Z;  and  so  has  no  Z  k,  vvhich  is  a 
characteristic  that  very  rarely  occurs.  By  thus  making  Q  the 
last  of  the  index,  its  regularity  is  preserved  without  diminishing 
its  extent.  Others  choose  to  retain  the  class  Z  k,  and  assign  a 
place  for  Q  u  below  the  index. 

If  any  imagine  these  hundred  classes  are  not  sufiicicnt  to 
comprehend  all  kinds  of  subjects  without  confusion,  \\»  may 
follow  the  same  method,  and  yet  augment  the  number  to  .000, 
by  taking  in  one  or  more  characteristic  to  them.     But  the  in- 


ventor assures  us,  that  in  all  his  collections  for  a  long  series 
of  years,  he  never  found  any  deficiency  in  the  index  as  above 
laid  down. 

The  most  effectual  method  of  improving  the  memory  is  by 
due  and  proper  exercise.  Our  memories  will  be  in  a  great 
measure  molded  and  formed,  improved  or  injured,  according 
to  the  exercise  of  them.  If  we  never  use  them,  they  will  be 
almost  lost.  Those  who  are  accustomed  to  converse  and  read 
of  a  few  things  only,  will  retain  but  a  few  in  their  memory. 
Those  who  are  used  to  remember  an  event  for  an  hour,  and  to 
charge  their  memories  with  it  no  longer,  will  retain  this  event 
but  an  hour  before  it  vanishes.  But,  on  the  other  hand,  espe- 
cial care  should  be  taken,  that  the  memory  of  the  learner  be 
not  crowded  with  too  great  a  variety  of  ideas  atone  time.  This 
is  the   way  to  learn  nothing;  one  idea  efiaces  another. 

Tlie  Memory  can  he  improved  only  by  moderate  exercise. — Such 
is  tlie  opinion  of  Dr  Watts,  a  high  authority  in  matters  of  this 
nature,  respecting  the  improvements  of  the  natural  memory. 
The  recollection  which  ordinary  memories  possess,  appears  to 
be  resolvable  into  two  principal  sources,  the  vivacity  of  the 
impression,  and  association.  Singularity  of  impression  is  gene- 
rally accompanied  with  vivacity,  but  association  is  the  princi- 
pal expedient  for  assisting  the  memory.  Thus  "  when  I  seethe 
house  of  my  friend,  I  recollect  his  family  ;  when  I  hear  of  Water- 
loo, I  recollect  the  overthrow  of  Napoleon." 

MOAT,  or  Ditch,  in  Fortification,  a  deep  trench  dug  round 
the  rampart  of  a  fortified  place,  to  prevent  surprises.  The 
brink  of  the  moat  next  the  rampart,  is  called  the  scarp ;  and 
the  opposite  one,  the  counterscarp.  A  dry  moat  round  a  large 
place,  with  a  strong  garrison,  is  preferable  to  one  full  of  water  ; 
because  the  passage  may  be  disputed  inch  by  inch,  and  the 
besiegers,  when  lodged  in  it,  are  continually  exposed  to  the 
bombs,  grenades,  and  other  fire-works,  vvhich  are  thrown  inces- 
santly from  the  rampart  into  their  works.  In  the  middle  of  dry 
moats,  there  is  sometimes  another  small  one  called  lunette, 
which  is  generally  dug  so  deep  till  they  find  water  to  fill  it. 
The  deepest  and  broadest  moats  are  accounted  the  best,  but  a 
deep  one  is  preferable  to  a  broad  one  ;  the  ordinary  breadth  is 
about  twenty  fathoms,  and  the  depth  about  sixteen.  To  drain 
a  mote  that  is  full  of  water,  they  dig  a  trench  deeper  than  the 
level  of  the  water,  to  let  it  run  ofi",  and  then  throw  hurdles  upon 
the  mud  and  slime,  covering  them  with  earth  or  bundles  of 
rushes,  to  make  a  sure  and  firm  passage. 

MOBILITY,  a  contingent  property  of  bodies,  but  most 
essential  to  their  constitution.  Every  body  at  rest  can  be  put 
in  motion,  and  if  no  impediment  intervenes,  this  change  may 
be  efiected  by  the  slightest  external  impression.  Thus,  the 
largest  cannon  ball,  suspended  freely  by  a  rod  or  chain  from  a 
lofty  ceiling,  is  visibly  agitated  by  the  horizontal  stroke  of  a 
swan  shot,  which  has  gained  some  velocity  in  its  descent 
through  the  arc  of  a  pendulum.  In  like  manner,  a  ship  of  any 
burdeu  is,  in  calm  weather  and  smooth  water,  gradually  pull- 
ed along  even  by  the  exertions  of  a  boy.  A  certain  measure 
of  force,  indeed,  is  often  required  to  commence  or  to  mainlain 
the  motion;  but  this  consideration  is  wholly  extrinsic,  and 
depends  on  the  obstacles  at  first  to  be  overcome,  and  on  the 
resistance  which  is  afterwards  encountered.  If  the  adhesion 
and  intervention  of  other  bodies  were  absolutely  precluded, 
motion  would  be  generated  by  the  smallest  pressure,  and 
would  continue  with  undiminished  energy. 

MODE,  in  Logic,  called  also  syllogistic  mood,  a  proper  dis- 
position of  the  several  propositions  of  a  .syllogism,  in  respect  of 
quantity  and  quality. 

Mode,  in  Philosophy,  denotes  the  manner  of  a  thing's  exis- 
tence. 

MODEL,  in  a  general  sense,  an  original  pattern,  proposed  for 
any  one  to  copy  or  imitate.  This  word  is  particularly  in  building, 
as  applicable  to  an  artificial  pattern  made  in  wood,  stone,  plas- 
ter, or  other  mailer,  with  all  its  parts  and  proportions,  in  order 
for  the  better  conducting  and  executing  some  great  woik,  and  to 
give  an  idea  of  the  efi'cct  it  will  have  when  finished.  They  also 
use  models  in  painting  and  sculpture;  whence  in  the  acade- 
mies of  painting  they  give  the  term  Model  to  a  naked  man  or 
woman,  disposed  in  several  postures,  to  allord  an  opportunity 
to  the  scholars  to  design  him  in  various  views  and  altitudes. 
Models  in  iniitatiou  of  any  natural  or  artificial  substance,  are 
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most  usually  nindo  Iiy  nienns  of  iiintilds  composed  of  plaster  of 
Paris-  Tims,  wlu'ii  a  iiiodi  I  is  to  hi-  taken,  the  surface  of  the 
original  is  lirsl  greased,  lo  prevent  tlie  plaster  from  sliekinff  to 
it.  The  original  is  llien  laid  on  a  smooth  tahlc,  previously 
greased,  or  covered  with  a  elotli  to  proent  the  plaster  sliekinj; 
to  it;  then  sin  round  ihe  original  with  a  frame  or  rid:;e  (jf  ;;la- 
zicrs' putty,  at  such  a  distance  lioni  it  as  will  admit  Ihe  plaster 
to  rest  upoji  the  tahlc,  on  all  sisles  of  tin'  siihjccl,  for  ahout  an 
incli,  or  as  much  as  is  siillicient  to  };i\c  the  prfppcr  degree  of 
strength  lo  the  mould.  A  sufllcicnt  (piantity  of  plaster  is  then 
to  he  poured  as  uniformly  aspossihle  <iver  Ihe  whole  suhstanec, 
until  it  is  every  wlicre  covered  to  such  a  thicknoss  as  to  give  a 
proper  snhstauco  to  tlic  mould,  which  may  vary  in  proportion 
to  the  size.  The  whole  must  then  remain  in  this  condition  till 
tlie  plaster  has  attained  its  hardness  :  when  the  frame  is  taken 
away,  the  mould  may  he  inverted,  and  the  suhjeet  removed 
from  it;  and  when  the  plaster  is  thoroughly  dry,  let  it  be  well 
seasoned. 

MODULATION,  in  Atnsie,  the  art  of  conducting:  harmony, 
in  composition,  or  extemporary  performance,  through  those 
keys  and  modes  which  have  a  due  relation  to  the  fundamental 
or  original  key. 

MODUS  DKCIMANDI,  in  Law,  is  where  money,  land,  or 
other  valuable  consideration,  has  been  given,  time  out  ol  niind, 
to  the  minister  or  parson  of  any  certain  place,  in  the  room  of 
tithes. 

MOM  AIR,  the  hair  of  a  kind  of  goat,  frequent  about  Angora, 
in  Turkey. 

M0LSTU15E,  a  term  sometimes  used  to  denote  animal 
fluids,  the  juices  of  plants,  or  dampness  of  the  air  or  other 
bodies. 

MOLE,  a  name  given  in  the  Mediterranean  to  a  long  pier 
or  artificial  bulwark  of  masonry,  extending  obliquely  across 
the  entrance  of  a  harbour,  in  oidcr  to  break  the  force  of  the 
sea  from  the  vessels  that  are  anchored  within. 

MoLi'.,  is  also  applied  to  the  h:irbour  or  haven  which  is 
formed  by  the  bulwark  above  described,  which  latter  is  then 
denominated  tlie  mole  head. 

MfJLECUL.'E,  the  same  as  Atoms. 

MOLLUSCA,  in  Natural  History,  the  second  order  of  the 
Linnican  class  vermes.  They  are  naked  ;  furnished  with  ten- 
tacula,  or  arms  ;  for  the  most  part  inhabitants  of  the  sea  ;  and, 
by  their  phosphoreous  quality,  illuminate  the  dark  abyss  of  the 
waters.  This  order  is  composed  of  simple  animals  furnished 
with  limbs. 

MOLOS.SES,  the  thick  fluid  matter  remaining  after  the  su- 
gar is  made,  resembling  syrup. 

MOLYUDATE.S,  in  Chemistry,  salts  formed  from  the  molyb- 
dic  acid,  and  the  earths,  alkalies,  Sec.  They  are  colourless, 
and  soluble  in  water;  they  have  a  metallic  taste.  The  prus- 
siatc  of  potash  throws  down  from  several  of  them  a  light  brown- 
coloured  precipitate. 

MOLYBDENA,  or  Sulphuret  of  Molybdenum,  occurs  mas- 
sive, disseminated,  and  rarely  crystallized.  Its  colour  is  like 
that  of  fresh  cut  metallic  lead.  It  occurs  in  granular  distinct 
concretions;  it  is  opaque,  stains  the  fingers,  and  leaves  shining 
traces  when  drawn  over  paper  ;  it  is  very  soft,  and  easily  divi- 
sible in  the  direction  of  the  laniiu;e.  Specific  gravity  4-5  to  47. 
It  is  infusible  before  the  blow-pipe,  but  exhales  a  sulphureous 
odour;  at  a  very  high  heat  it  melts,  gives  out  wlii  c  fumes,  and 
burns  with  a  blue  llame.  It  is  found  in  Norway,  Sweden,  Sax- 
ony, and  in  Mont-Ulanc  in  Switzerland. 

MOLYIJDENUM,  a  melal  of  a  grayish-white  colour,  in  the 
form  of  brittle  infusible  grains.  In  the  analysis  was  obtained 
sulphur,  and  a  whitish  powder,  which  is  a  metallic  oxide,  and 
possesses  the  properties  of  an  acid.  Hitherto  this  metal  is  only 
obtained  in  grains,  the  greatest  heat  has  not  been  suUieient  to 
melt  it  into  a  button  ;  its  specific  gravity  is  7'4, 

MOLYlJDICor  MoLVBUous/lerV/.  (Seeabnve.)  Molybdic 
acid  combines  with  alkalies,  earths,  and  several  metallic  oxides, 
and  forms  nudybdates,  which  see.  This  acid,  combined  with 
potash,  forms  a  colourless  salt  ;  mixed  with  filings  of  tin  and 
muriatic  aiwd,  it  becomes  blue,  and  precipitates  Hakes  of  the 
same  colour,  which  disappear  after  some  time  ;  iOO  parts  are 
composed  of  67  molybdenum,  and  33  oxygen. 

MOLYNEAUX,    William,   a  celebraled   asironomer  and 


malhcmatician,  was  born  at  Dublin,  in  the  year  1060,  and  died 

in  KillH. 

Moi.YMAix,  SinmiiJ,  son  of  Ihe  former,  \<  as  also  an  able 
astronomer;  but  his  publiit  situation  prevented  him  from  pur- 
suing the  subject  to  the  same  extent  as  had  been  done  by  his 
father. 

MOMENT,  an  indi-finilc  small  portion  of  lime,  having  the 
same  relation  to  duration  as  a  point  has  lo  a  line. 

MiiMiAr,  in  the  Modern  Analysis,  is  the  same  as  Infinileti- 
miil,  Inirement,ot  DecremttU;  for  an  explanation  of  which  see 
those  lernis. 

MOMENTUM,  in  Mechanics,  is  the  same  with  impetus,  or 
quantity  of  motion,  and  is  generally  estimated  by  the  product 
of  the  velocity  and  mass  of  the  body.  This  is  a  subject,  how- 
ever, which  has  led  to  various  controversies  between  philoso- 
phers, some  estimating  it  by  the  mass  into  the  velocity,  as 
staled  above,  while  others  maintain,  that  it  varies  as  the  mass 
into  the  square  of  the  velocity,  lint  this  did'creiKX'  seems  to 
have  arisen  rather  from  a  misconception  of  Ihe  term,  than  fiotn 
any  other  cause:  those  who  maintain  the  former  doctrine, 
understan<ling  momentum  to  signify  the  momentary  impact  ; 
and  the  latter,  as  the  sum  of  all  the  impulses  till  the  motion  of 
the  body  is  destroyed.     See  FoucR. 

MOMORDICA  ELATERIUM.  Spirting  Cucnmher.—T\\c 
fruit  of  the  Elaterium  is  a  strong  cathartic,  and  very  ofttn 
operates  also  upwards.  Two  or  three  grains  are  accounted  in 
most  cases  a  sufticicut  dose.  Simon  Paulli  relates  some  in- 
stances of  the  good  elfects  of  Ibis  purgative  in  dropsies:  but 
cautions  practitioners  not  to  have  recourse  to  it  till  after  milder 
medicines  have  proved  inefleetual  ;  to  which  caution  we  heartily 
subscribe.  Medicines  indeed,  in  general,  which  act  with  vio- 
lence in  a  small  dose,  require  the  utmost  skill  to  manage  them 
with  any  tolerable  degree  of  safety  :  lo  which  may  be  added, 
that  the  various  methods  of  making  these  kinds  of  prepara- 
tions, as  practised  by  dilfercnt  hands,  must  needs  vary  their 
power. 

MONADES.    See  Digits. 

MONARCHY,  a  government  in  which  the  supreme  power  is 
invested  in  a  single  person.  There  are  several  kinds  of  monar- 
chies, as,  where  the  monaridi  is  invested  with  an  absolute  pow- 
er, and  is  accountable  to  none  but  God  ;  or  limited,  where  the 
supreme  power  is  virtually  in  the  laws,  though  the  majesty  of 
government  and  the  administration  is  vested  in  a  single  person. 
Monarchies  are  also  either  hereditary  or  elective,  w  here  the 
choice  depends  upon  all  who  enjoy  the  benefit  of  freedom,  or 
upon  a  few  persons  in  whom  the  constitution  vests  the  power 
of  election. 

MONASTERY,  a  convent,  or  house  built  for  the  reception 
and  entertainment  of  monks,  medicant  friars,  or  nuns,  whether 
it  be  an  abbey,  priory,  &c. 

MONEY,  the  medium  of  comm.erce,  commonly  metal,  and 
generally  of  a  determined  shape  and  weight  to  which  public 
authority  has  affixed  a  certain  value.  Money  is  usually  divi- 
ded into  real  or  ellective  ;  and  imagiuary,  or  money  of  account. 
Real  money  includes  all  coins  or  species  of  gold,  silver,  cop- 
per, &,c-  which  exist  and  have  currency.  Imaginary  money,  or 
money  of  account,  is  that  which  has  never  existed,  or  at  least 
which  does  not  exist  in  real  specie,  but  is  a  denominalion 
invented  or  retained  to  facilitate  Ihe  stating  of  accounts,  by 
keeping  them  still  on  a  fixed  footing,  not  to  be  changed  like 
current  coins.  No  person  is  obliged  to  take  in  pa',  ment  any 
money  which  is  not  lawful  metal,  that  is,  of  siherand  gold, 
except  for  sums  under  sixpence.  But  it  was  decided  in  Hilary 
lerm,  1790,  that  bank  notes  were  considered  as  money,  and 
therefore  a  proper  tender  in  payment. 

EiiijUsh  Moneij  nf  Aeetitiiit,  is  the  pound,  shillings,  and  pence, 
the  pound  contains  twenty  shillings,  and  the  shilling  twelve 
pence.  Originally  the  pound  was  one  pound  weight  of  silver, 
which  was  coined  into  twenty  shillings,  and  a  penny  was  a 
pennyweight,  or  the  "J  10th  part  of  a  pound.  In  Scotland,  the 
(leiioininations  were  the  same,  but  the  pound  of  silver  was  gra- 
dually coijied  into  more  and  more  shillings,  until  at  last  the 
pound  was  reduced  to  only  one-twelfth  part  of  the  value  of  the 
present  pound  sterling. 

I-'rcnr/i  Hloiicti  nf  Account  is  francs  and  centimes:  sous  still 
appear  sumcti:ucs  in  accounts,  and  '20  of  them  make  a  frano. 
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Money  briiif/tvr/  into  Court.  In  some  actions  ol  law  the  de- 
fendant is  allowed  to  pay  a  sum  into  court,  which  he  contends 
is  the  fair  amount  of  the  plaintiff's  just  demand,  and  the  plaintiff 
■nill  afterwards  proceed  at  his  peril. 

MONOCEROS,  the  Unicorn,  is  a  modern  constellation 
formed  hy  that  great  innovator  Hevelius,  out  of  the  stelhe 
informes  of  the  ancients. — Boundaries  anil  Contents:  N.  hy 
Gemini,  Canis  Minor,  and  Hydra;  B.  hy  Hydra;  S.  hy  Argo 
Navis  and  Canis  IMajor;  and  W.  hy  Orion.  There  are  thirty- 
one  stars  assigned  to  (his  constellation  in  the  Britannic  Cata- 
logue, viz.  ten  of  the  fourth  magnitude,  and  the  remainder  of 
smaller  magnitudes. 

MONOCHORD,  in  Music,  an  instrument  so  called  because 
it  is  furnished  with  only  one  string.  Its  use  is  to  mea.sure  and 
adjust  the  ratios  of  the  intervals,  which  it  effects  by  the  means 
of  moveable  bridges  calculated  to  divide  the  chord  at  the  plea- 
sure of  the  performer. 

MONOCULU.S,  in  Natural  History,  a  genus  of  insects  of  the 
order  aptera.  There  are  about  50  species,  separated  into 
sections. 

MONO  DON,  the  Narwhal,  in  Natural  History,  a  genus  of 
mammalia,  of  the  order  cetae.  The  only  genus  of  this  species  is 
M.  monoceros,  or  the  unicorn  narwhal,  found  in  the  northern 
seas,  and  generally  of  the  length  of  twenty  feet  from  the  mouth 
to  the  tail  ;  from  a  socket  in  the  upper  jaw  on  one  side,  a  tooth 
somewhat  rcsendjiing  a  horn  grows  in  a  perfectly  straight  di- 
rection, and  a  wreathed  or  screw-like  form,  to  the  length  of  six, 
and  occasionally  nine  or  ten  feet,  of  a  light  yellow  colour,  and 
terminating  in  a  sharp  point,  a  circumstance  by  which  it  is 
discriminated  from  every  other  species  of  whales.  The  inci- 
pient protrusion  of  a  second  tooth  on  the  other  side  of  the  jaw 
is  generally  perceivable,  and  in  some  instances,  though  rarely, 
both  advance  to  maturity.  The  narwhals  subsist  principally 
upon  llat-fish.  They  are  seldom  observed  in  the  open  sea,  and 
frequent  the  unfrozen  spots  near  the  coasts  of  the  arctic  re- 
gions. They  are  taken  by  the  Greenlanders  in  great  abundance 
by  the  harpoon  ;  their  flesh  is  eaten  prepared  in  various  ways, 
and  the  oil  and  intestines  are  also  articles  in  great  request. 
The  tendons  are  split  into  thin  fibres,  serving  the  purposes  of 
thread,  and  the  teeth  are  used  sometimes  for  hunting  horns, 
and  more  frequently  as  pillars  and  gate  posts  in  houses.  These 
horns  were  formerly  considered  as  indicative  of  royal  state  and 
uiagniticence,  being  employed  as  the  ornaments  of  palaces. 

MONOGRAM,  a  character  or  cipher,  composed  of  one,  two, 
or  more  letters  interwoven;  being  a  kind  of  abbreviation  of  a 
name,  anciently  used  as  a  seal,  badge,  arms,  &c.  The  use  of 
arms  is  very  ancient,  as  appears  from  Plutarch,  and  from  some 
Greek  medals  of  the  time  of  Philip  of  Maeedon  and  Alexander 
his  son.  The  Roman  labarum  bore  the  monogram  of  Jesus 
Christ,  which  consisted  of  two  letters,  a  P  placed  perpendicu- 
larly through  the  middle  of  an  X,  as  we  find  it  on  many  medals 
in  the  time  of  Constantine,  these  being  the  two  first  letters  of 
the  word  XPISTOS.  Thus,  under  the  Eastern  empire,  it  is 
usual  to  find  MIK,  which  are  the  monogram  of  Mary,  Jesus, 
Constantine. 

MONOMIAL,  in  Algebra,  is  a  quantity  consisting  only  of 
one  terra  ;  as  «  x,  3 1  .t',  5<c. 

MONOTONY,  an  uniformity  of  sound,  or  fault  in  pronunci- 
ation, when  a  long  series  of  words  arc  delivered  in  one  unvaried 
tone. 

MONS  MENSjE,  the  Tulle  IHountain,  a  modern  asterism, 
situated  between  the  Southern  Pole  of  the  World  and  the 
Ecliptic,  contains  thirty  stars  :  this  constellation  culminates 
with  Auriga  and  Orion. 

MONSOON,  a  species  of  trade  wind  in  the  East  Indies, 
which  for  six  months  blows  constantly  the  same  way,  and  the 
contrary  way  the  other  six  months.  However,  it  ought  to  be 
observed,  that  the  points  of  the  compass  from  whence  the  mon- 
soons blow,  as  well  as  the  times  of  their  shifting,  difler  in  dif- 
ferent parts  of  the  Indian  ocean.  The  cause  of  monsoons  is 
this  :  when  the  sun  approaches  the  northern  tropic,  there  are 
countries,  as  Arabia,  I'ersia,  India,  &c.  which  become  hotter, 
and  reflect  more  heat  than  the  seas  beyond  the  equator,  which 
the  sun  has  left;  the  winds,  therefore,  instead  of  blowing 
from  thence  to  the  parts  under  the  C(|uator,  blow  the  contrary 
way  ;  and  when  the  sun  leaves  those  countries,  and  draws  near 


the  other  tropic,  the  winds  turn  about,  and  blow  on  the  opposite 
point  of  the  compass. 

MONTGOLFIER,  a  name  sometimes  given  to  those  bal- 
loons which  receive  their  buoyancy  from  the  burning  of  com- 
bustihle  materials  ;  being  thus  denominated  after  the  name  of 
their  inventor,  by  which  name  they  are  also  distinguished  from 
the  inflammable  air-balloons.     See  Aerostation. 

MONTH,  the  twelfth  part  of  the  year,  and  is  so  called  from 
the  moon,  by  whose  motions  it  was  regulated,  being  properly 
the  time  in  which  the  moon  runs  through  the  zodiac.  The  lunar 
month  is  either  illuminatiie,  p.eriodical,  or  synodical. 

Illuminative  Month,  is  the  interval  between  the  first  appear- 
ance of  one  new  moon  and  that  of  the  next  following.  As  the 
moon  appears  sometimes  sooner  after  one  change  than  after 
another,  the  quantity  of  the  illuminative  month  is  not  always 
the  same.     The  Turks  and  Arabs  reckon  by  this  month. 

Lunar  Periodical  Month,  is  the  time  in  which  the  moon 
runs  through  the  zodiac,  or  returns  to  the  same  point  again; 
the  quantity  of  which  is  27''  1^  43'°  8'. 

Lunar  Synodical  Manth,  called  also  a  lunation,  is  the  time 
between  two  conjunctions  of  the  moon  with  the  sun  orhetween 
two  new  moons  ;  the  quantity  of  which  is  SO^  12h' 44™  3' 11'". 
The  ancient  Romans  used  lunar  months,  and  made  them  alter- 
nately of  twenty-nine  and  thirty  days.  They  marked  the  days 
of  each  month  by  three  terms,  viz.  Calends,  Nones,  and  Ides. 

Solar  Month,  is  the  time  in  which  the  sun  runs  through  one 
entire  sign  of  the  ecliptic ;  the  mean  quantity  of  which  is 
30'!  lO*"  29"  5',  being  the  twelfth  part  of  3Ci5<i  b^  49"",  the  mean 
solar  year. 

Astronomical  or  Natural  Month,  is  that  measured  by  some 
exact  interval  corresponding  to  the  motion  of  the  sun  or  moon  ; 
such  are  the  lunar  and  solar  months  above  mentioned. 

Civil  or  Common  Month,  is  an  interval  of  a  certain  number 
of  whole  days,  approaching  nearly  to  the  quantity  of  some 
astronomical  month.     These  may  be  either  lunar  or  solar. 

The  Civil  Lunar  Month  consists  alternately  of  twenty-nine 
and  thirty  days.  Thus  will  two  civil  months  be  equal  to  two 
astronomical  ones,  abating  for  the  odd  minutes  ;  and  so  the 
new  moon  will  be  kept  to  the  first  day  of  such  civil  months  for 
a  long  time  together.  This  was  the  month  in  civil  or  common 
use  among  the  Jews,  Greeks,  and  Romans,  till  the  time  of 
Julius  Caesar. 

The  CiKiV  S'o/flj' Month,  consisted  alternately  of  thirty  and 
(hirty-one  days,  excepting  one  month  of  the  twelve,  which  con- 
sisted only  of  twenty-nine  days  ;  hut  every  fourth  year  of  thirty 
days.  The  form  of  civil  months  was  introduced  by  Julius 
Cassar.  Under  Augustus,  the  sixth  month,  till  then  from  its 
place  called  Sextilis,  received  the  name  Augustus,  now  August, 
in  honour  of  that  prince  ;  and  to  make  the  compliment  still 
greater,  a  day  was  added  to  it,  which  made  it  consist  of  thirty- 
one  days,  though  till  then  it  had  only  contained  thirty  days  ;  to 
compensate  for  which,  a  day  was  taken  from  February,  mak- 
ing it  consist  of  twenty-eight  days,  and  twenty-nine  every 
fourth  year.  Such  are  the  civil  or  calendar  months  now 
used  through  Europe. 

MONTH,  in  Law,  is  generally  a  lunar  month  of  twenty-eight 
days,  unless  otherwise  expressed. 

MONTUCLA,  John  Etienne,  a  celehrated  French  mathema- 
tician, was  born  at  Lyons,  Seplemher  5,  1725;  and  very 
early  in  the  College  of  the  Jesuits  acciuired  a  very  intimate 
knowledge  of  the  Latin  and  Greek  languages,  to  which  he 
added  also  several  modern  languages,  as  the  Italian,  English, 
German,  and  Dutch  ;  which,  joined  to  a  very  complete  know- 
ledge of  the  mathematical  and  philosophical  sciences,  and  a 
remarkable  accuracy  of  research,  eminently  qualified  him  for 
the  performance  of  that  work  by  which  he  is  most  distinguished, 
and  by  which  he  has  laid  a  lasting  obligation  on  every  admirer 
of  these  sciences,  viz.  his  "  Histoire  des  Mathematiques," 
which  first  appeared  in  1758,  in  2  vols.  4to.  and  which  has  been 
since,  viz.  in  1802,  republished,  and  augmented  to  4  vols.  4to. 
byLalande;  the  additions  being  principally  drawn  from  the 
numerous  manuscript  notes  left  by  Montucia  at  the  time  of  bis 
death,  whi(di  happened  at  Paris,  December  18,  1799. 

MONUMENT,  in  .\rchiteeture,  a  building  destined  to  pre- 
serve the  memory,  kc.  of  a  person  who  raised  it,  or  for  whom 
it  was  raised  ;as,  a  triumphalarch,  amausoleiuii,  a  pyramid,  &c. 
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MOOD,  or  INIoitR.in  Grammar,  the  diflcrciil  mnnncr  of  con- 
jug;ating  vcrl>s,  serving  to  denote  tlic  tliU'crciit  allectious  of  the 
mind. 

MOON,  f.inxi,  in  Aslronomy,  one  of  tlic  liravcnly  bodies, 
tlie  toii.stiiiit  altrndant  of  our  eartli,  al)OUl  wliich  slic  revolves 
as  a  eeiitre,  illuniinalliiK  us  hv  lier  redectcd  ra>s  in  llie  al>siiicc 
of  tlic  sun.  The  (irincipal  elements  and  phenomena  of  this 
body  are  thos  stated  l>y  Mr.  Haily,  in  the  I'hilosophical  Ma};a- 
zine  for  Jannary,  1K12,  in  a  very  neat  and  nselul  synopsis  of 
astronomy,  drawn  prineipally  from  the  Systcnn-  l)u  Monde  of 
Laplace.  The  niolioiis  of  the  moon  are  cxceedinjjly  ee<:entric 
and  irreRidar.  She  performs  her  mean  sidirnil  rcvolulion  in 
27''  7'' -l.'J'"  ll"'6;  hat  this  period  is  variahle.and  a  comparison 
of  the  modern  ohservations  willi  the  ancient  proves  ineontes- 
tably  an  accvlernlion  in  her  mean  nmtion.  Her  mean  livpicicl 
rcvolnlion  is  27''  7''  13'"  4"'7,  and  her  mean  .^/Hor/icn/ revolution 
29<1  12''  H'"  2"-8.  Her  mean  distance  from  the  eartli  is  2!JiW2l7.'> 
times  the  diameter  of  the  terrestrial  equator,  or  about  2.i7,<i0() 
miles.  The  ecctnti- icily  of  her  orbit  is  -ftVlS^w:} ;  the  mean  dis- 
tance from  the  earth  being  taken  equal  to  unity  ;  but  this 
eccentricity  is  variable  in  each  revolution.  I  Icr  mean  toni/ilnde, 
at  the  connnencement  of  the  present  century,  was  in  .'5«21'^ 
3()'42"1.  Her  tc/utiVi/ varies  in  did'erent  parts  of  her  orbit ; 
she  is  swiftest  in  her  perigee  (or  point  nearest  the  earth,)  and 
slowest  when  in  her  apogee  (or  point  farthest  from  the  earth) ; 
lier  mean  diurnal  velocity  is  equal  to  1,3°  10'  34"-9,  or  about 
thirteen  times  greater  than  that  of  the  sun.  The  greatest 
equation  of  her  centre  is  G°  17'  54"5.  The  mean  longitude  of 
ber  peri/ielion  was,  at  the  commencement  of  the  present  cen- 
tury, in  8s  '2GP  C  6"'l  ;  but  the  line  of  the  apsides  has  a  motion, 
according  to  tlie  order  of  the  signs.  The  period  of  a  sidereal 
revolution  of  the  apsides,  is  3232''  iS'' 60'  Iti'S,  or  nearly  nine 
years.  The  period  of  a  tro|)ieal  revolution  of  the  apsides,  is 
but  3231''  11''  24'  8"e.  But  these  periods  are  not  uniform,  for 
they  have  a  secular  irregularity,  and  are  retarded  whilst  the 
motion  of  the  moon  itself  is  accelerated.  The  period  of  an 
anomalistic  revolution  of  the  moon  is  27"'  13''  18'  37"-4.  Her 
orbit  is  inclined  to  the  plane  of  the  ecliptic  in  an  angle  of 
5°  if  ;  but  this  inclination  is  variable.  The  grestest  inequality, 
which  sometimes  extends  to  8'  47"'61,  is  pro])ortional  to  tlie 
cosine  of  the  angle  on  which  the  inequality  in  the  motion  of 
the  nodes  depends.  Her  orbit,  at  the  commencement  of  the 
present  century,  crossed  the  ecliptic  in  0»  15°  35' 26"-3 ;  but 
the  place  of  her  nodes  is  variable  ;  these  having  a  retrograde 
motion,  and  make  a  sidereal  revolution  in  6793''  1011  6'  30"-0,  or 
in  about  180  Julian  years.  This  variation,  however,  is  subject 
to  many  inequalities  ;  of  which,  the  greatest  is  proportional  to 
the  sine  of  double  the  distance  of  the  moon  from  the  sun,  and 
extends  to  1°  37'  45"0  at  its  maximum.  A  synodical  revolu- 
tion of  the  nodes  is  performed  in  34()'' Hiis'i' 43"-6;  but  the 
motion  of  the  nodes  is  subject  also  to  a  secular  inequality, 
dependent  on  the  acceleration  of  the  moon's  mean  motion. 

■The  rotation  of  the  moon  on  her  axis  is  equal  and  uniform, 
and  is  performed  in  the  same  time  as  the  tropical  revolution  in 
her  orbit;  whence  she  always  presents  nearly  the  same  face  to 
the  earth.  ]5ut  as  the  motion  of  the  moon  in  her  orbit  is 
periodically  variable,  we  sometimes  see  more  of  her  eastern 
edge,  and  sometimes  more  of  her  western  edge  ;  which  appear- 
ance is  called  the  lihration  of  the  moon  in  lonr/itude.  The  axis 
of  the  moon  is  inclined  to  the  plane  of  the  ecliptic  in  an  angle 
of  88°  29'  49";  in  consequence  of  which  position  of  the  moon, 
her  poles  alternately  become  visible  to  and  obscured  from  us; 
and  this  phenomenon  is  called  her  Uhratinn  in  latitude.  There 
is  also  another  optical  deception,  arising  from  the  moon  being 
seen  from  the  surface  of  the  earth,  instead  of  the  centre,  which 
is  called  her  diurnal  liliration. 

Excellent  drawings  of  the  moon  ha\e  been  made  by  Tobias, 
Mayer,  and  Hussel  ;  but  the  most  accurate  and  complete  are 
those  of  Sehroeter,  who  has  given  highly  magnificent  views  of 
several  parts  of  the  moon's  surface.  'I'lie  most  favourable  time 
for  viewing  the  lunar  disc,  is  when  she  is  about  five  days  old  ; 
ihe  irregularities  in  her  surface  being  then  the  most  conspi- 
cuous. 

It  is  impossible  to  say  what  those  unenlightened  portions, 
observable  in  the  disc,  are,  or  what  they  may  have  been,  but 
we  cannot  help  thinking  that  our  earth  would  assume  nearly  the 
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same  appearance,  if  all  the  lakes  anil  .leas  were  removed  ;  and 
who  can  say  but  that  this  ma\  have  been  tiic  ease  in  the  lunar 
regions?  Astronomers  formerly  supposed,  that  the  dark  part 
of  the  moon's  surface  were  large  lakes  and  seas,  but  it  is 
obvious,  on  an  attentive  observation  with  a  good  telescope, 
that  there  are  riilgcs  and  uncvennesses  in  those  parts,  which 
plainly  indicate  that  they  are  not  fluid  but  solid,  like  the  other 
parts  of  her  surface;  there  is,  therefore,  very  litlli;  of  any  fluid 
matter  in  this  luminary,  and  hence  probably  is  th<'  reason  that 
her  atmo-iphcrc  is  so  (iillrrent  from  our  own  ;  if,  ioileed,  this 
can  be  justly  inferred  (rom  the  circumstances  UMially  adduced 
as  argnmiiits  in  favour  of  this  hjpnthesis,  «hich  appears  very 
doubtlul.  We  have  obscrvi  d,  that  iiioontains  may  always  be 
seen  on  the  surface  of  the  lunar  disc;  and  even  volcanoes  have 
been  frerjucntly  observed,  from  which  same  philosophers  have 
supposed  the  ai'^roliths,  that  at  times  fall  to  the  earth,  to  have 
been  projected;  which  it  appears,  from  computation,  would 
only  require  a  velocity  of  about  8200  feet  per  second,  to  cause 
them  to  pass  from  this  body  to  the  caitli.     Sec  Astkoncmy. 

Acceleration  of  the  MooN.     See  AcCKLEKATIoN. 

Aije  of  the  Moon,  is  the  nund)erof  days  since  the  new  moon, 
which  is  found  by  the  following  rule: — To  the  epact  add  tho 
number  and  day  of  the  month,  whi('li  will  be  the  age  rc(|uired, 
if  less  than  thirty  ;  and  if  it  exceed  thirty,  subtract  this  number 
from  it,  and  the  remainder  will  be  the  age.     ^SVt-  Etact. 

Harvest  MooN,  is  a  remarkable  phenomenon  relating  to  tho 
rising  of  this  luminary  in  the  harvest  season.  During  the  time 
she  is  at  the  full,  and  for  a  few  days  before  and  after,  in  all 
about  a  week,  there  is  less  dillerence  in  the  time  of  her  rising 
between  any  two  successive  nights  at  this  than  at  any  other 
time  of  the  year,  liy  this  means  she  all'ords  an  immediate 
supply  of  light  after  sun-set,  which  is  very  beneficial  in  gather- 
ing in  the  fruits  of  the  earth  ;  and  hence  it  is,  that  this  lunation 
has  been  termed  the  harvest  moon.  In  order  to  conceive  this 
phenomenon,  it  may  first  be  considered,  that  the  moon  is  always 
opposite  to  the  sun  when  she  is  full ;  that  she  is  full  in  the  signs 
Pisces  and  Aries  in  our  harvest  months,  these  being  the  signs 
opposite  to  Virgo  and  Libra,  the  signs  occupied  by  the  sun 
about  the  same  season  ;  and  because  those  parts  of  the  ecliptic 
rise  in  a  shorter  space  of  time  than  others,  as  may  easily  be 
shewn  and  illustrated  by  the  celestial  globe,  consequently 
when  the  moon  is  about  her  full  in  harvest,  she  rises  with  less 
difference  of  time,  or  more  immediately  after  sun-set,  than 
when  she  is  full  at  other  seasons  of  the  year. 

Moon  Dial,  is  a  dial  which  shews  the  hours  of  the  night  by 
the  light  of  the  moon. 

MOOR,  To,  to  confine  or  secure  a  ship  in  a  particular  sta- 
tion by  chains  or  cables,  which  are  either  fastened  to  the 
adjacent  shore,  or  to  anchors  in  the  bottom  ;  a  ship  is  never 
said  to  be  moored  when  she  rides  by  a  single  anchor. 

To  Moor  Across,  is  to  lay  out  one  of  the  anchors  on  one  side, 
or  athwart  a  river,  and  another  on  the  other  side  right  against  it. 
To  Moor  Alonij,  is  to  have  an  anchor  in  the  river,  and  a  hawser 
on  shore.  To  Moor  a  Cable  each  vaij,  is  performed  by  dropping 
one  anchor,  veering  out  two  cables'  lengths,  and  letting  go 
another  anchor  from  the  opposite  bow  ;  the  first  is  then  hove 
in  to  one  cable,  while  the  latter  is  veered  out  as  much,  w  hereby 
the  ship  rides  between  the  two  anchors,  equally  distant  from 
both.  This  is  usually  practised  in  a  tide-way,  in  such  manner 
that  the  ship  rides  by  one  during  the  Hood,  and  by  the  other 
during  the  ebb. 

To  Moon  Head,  or  Head  and  Stern.  This  operation  may  be 
performed  by  two  methods: — A  ship  may  be  secured  by  an- 
chors before  her,  without  any  behind  ;  or  she  may  have  anchors 
out,  both  before  and  behind  her  ;  or  her  cables  may  be  attached 
to  posts,  rings,  or  moorings,  which  answer  the  same  purpose. 
When  a  ship  is  moored  by  the  head  with  her  own  anchors, 
they  are  disposed  according  to  the  circumstances  of  the  place 
where  she  lies,  and  the  time  she  is  to  continue  therein.  'Thus, 
whenever  a  tide  ebbs  and  Hows,  it  is  usual  to  carry  one  anchor 
out  towards  the  Hood,  and  another  towards  the  ebb,  pai  ticu- 
larly  where  there  is  little  room  to  range  about;  and  the  anchors 
are  laid  in  the  same  manner,  if  the  vessel  is  moored  head  and 
stern  in  the  same  place.  The  situation  of  Ihe  anchors  in  a 
road  or  bay,  is  usually  opposed  to  the  reigning  winds,  or  to 
those  which  are  most  dangerous,  so  that  the  ship  rides  therein 
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with  the  elTort  of  both  her  cables.  Thus,  if  she  rides  in  a  bay 
or  road  which  is  exposed  to  a  northerly  wind  and  heavy  sea 
from  the  same  quarter,  the  anehors  passing  from  tlie  opposite 
bows,  ought  to  lie  east  and  west  from  each  other  ;  hence  botli 
the  cables  will  retain  the  ship  in  her  station  with  equal  ellort 
against  the  action  of  the  wind  and  sea. 

MOORE,  Sir  Jonas,  a  respectable  mathematician,  fellow  of 
the  Royal  Society,  and  surveyor-general  Id  the  ordnance,  was 
born  at  Whitby,  in  Yorkshire,  in  1620.  He  was  author  of 
several  works,  but  is  more  deservedly  remembered  for  the 
support  and  protection  which  he  rendered  to  the  science,  than 
for  any  immediate  improvement  or  discovery  of  his  own;  tlie 
important  ollices  tliat  he  hlled  engaging  too  much  of  his  time 
to  allow  him  to  follow  the  subject  so  far  as  he  might  otherwise 
liave  done.  To  him  we  one  the  first  establishment  of  the  Royal 
Observatory  at  Greenwich,  and  the  appointment  of  Mr.  Flam- 
stead  to  that  iinportant  ofliee  ;  as  also  for  the  institution  of  the 
mathematical  school  belonging  to  Christ  Hospital  ;  for  the  use 
of  which,  he  composed  a  part  of  a  mathematical  course,  but 
died  before  it  was  completed,  about  the  year  1681. 

MOORINGS,  are  an  assemblage  of  anchors,  chains,  and 
bridles,  laid  athwart  the  bottom  of  a  river  or  harbour,  to  ride 
the  shipping  therein.  These  anchors  have  generally  but  one 
fluke,  which  is  sunk  in  the  river  near  low-water  mark.  Two 
anchors,  being  thus  fixed,  on  the  opposite  sides  of  the  river, 
arc  furnished  with  a  chain  exleiiding  across  from  one  to  the 
other;  in  the  middle  of  which  is  a  large  square  link,  whose 
lower  end  terminates  in  a  swivel,  to  which  are  attached  the 
bridles,  which  are  short  pieces  of  cables  well  served,  whose 
upper  ends  are  drawn  into  tlie  ship,  and  secured  to  the  bitts,  &c. 
By  this  means  the  vessel  veers  round  very  readily,  according 
to  the  change  of  the  wind  or  tide;  in  some  places,  however, 
particularly  in  rivers,  each  ship  takes  in  a  bridle  astern,  also, 
by  which  she  becomes  moored  head  and  stern. 

MOOT,  a  diflicult  case  argued  by  the  young  barristers  and 
students  at  the  inns  of  court,  by  way  of  exercise,  the  better  to 
qualify  them  for  practice,  and  to  defend  the  causes  of  their 
clients. 

MORALITY,  the  science  and  doctrine  of  morals,  otherwise 
called  ethics. 

MORAVIANS,  a  denomination  of  Christians,  whose  episco- 
pal and  church  government  is  conducted  with  great  form  and 
regularity.  Questions  of  dispute  are  settled  by  ballot,  and  in 
cases  of  real  or  supposed  importance  are  often  decided  by  lot ; 
the  lot  is  deemed  a  solemn  appeal  to  heaven,  and  is  made  use  of 
with  great  seriousness.  They  have  ceeonomies,  or  choir-houses, 
where  they  live  together  in  community  ;  the  single  men  and 
single  women  apart,  widows  and  widowers  apart,  each  under 
superintendence  of  elderly  persons  of  their  own  class.  The 
Moravians  are  very  strict  in  their  attention  to  the  youth  of  both 
sexes,  and  never  suffer  them  to  come  together,  or  marry  without 
the  previous  consent  of  the  church,  and  as  the  lot  must  be  cast 
to  sanction  their  union,  each  receives  his  partner  as  a  divine 
appointment.  In  doctrine  the  Moravians  appear  to  be  inclined 
to  Sahellianism.  They  address  all  their  prayers  to  Jesu,  or 
the  Lamb.  They  reject  the  use  of  the  term  Trinity.  In  zeal 
tempered  with  modesty,  and  in  silent  perseverance  in  attempt- 
ing to  convert  the  heathen  world  to  Christianity,  they  were  un- 
equalled, having  formed  for  this  purpose  settlements  in  Green- 
land, America,  the  West  Indies,  the  Cape  of  Good  Hope,  the 
East  Indies,  &c. 

MORlilU,  among  Physicians,  signifies  diseased  or  corrupt, 
a  term  applied  either  to  an  unsound  constitution,  or  to  those 
parts  or  humours  that  are  infected  by  a  disease. 

MORD.\NT,  in  Dyeing.  When  a  substance  to  be  dyed  has 
little  or  no  attraction  to  the  matter  on  which  the  colour  depends, 
so  as  either  not  to  be  capable  of  abstracting  it  from  its  solvent, 
or  of  retaining  it  with  sucli  force  as  to  form  a  permanent  dye, 
then  some  intermediate  substance  is  used  which  acts  as  a  bond 
of  union  between  them  :  this  substance  is  called  a  mordant. 

MOREL.  I'liallus  Esculentus. — T!;e  morel  grows  in  wet 
banks  and  moist  pastures.  It  is  used  by  the  French  cooks, 
the  same  as  the  truOle,  for  gravies,  but  has  not  so  good  a 
llavour:  it  is  in  perfection  in  May  and  June. 

MORVIYRUS,  a  genus  of  fishes  of  the  order  ahdominalcs. 
There  arc  nine  species,  mostly  inhabitants  of  the  river  Nile. 


MOROCCO,  a  fine  kind  of  leather,  prepared  of  the  skin  of 
an  animal  of  the  goat  kind,  and  formerly  imported  from  the 
Levant,  Barbary,  See.  but  now  made  in  England. 

MOROXYLATES,  in  Chemistry,  a  genus  of  salts,  of  which 
there  are  two  species,  viz.  1.  The  nioroxylate  of  lime,  found  on 
the  bark  of  the  mulberry-tree,  crystallized  in  short  needles.  Its 
taste  resembles  succinic  acid.  When  heated,  it  swells,  and 
einits  a  vapour  which  irritates  the  organs  of  smell.  Its  solution 
precipitates  acetate  of  lead,  nitrate  of  silver,  and  nitrate  of 
mercury.  2.  M.  of  ammonia,  obtained  by  pouring  carbonate  of 
ammonia  into  the  solution  of  the  nioroxylate  of  lime.  This  so- 
lution, when  evaporated,  yields  crystals  of  moroxylate  of  am- 
monia in  long  slender  prisms. 

MOROXYLIC  Acid,  discovered  by  Dr.  Thompson  on  the 
bark  of  the  morus  alba,  or  white  mulberry,  growing  at  Palermo 
in  Sicily.  It  has  the  taste  of  succinic  acid  ;  is  not  altered  by 
exposure  to  the  air  ;  but  dissolves  readily  in  water  and  alcohol. 
It  does  not  precipitate  the  metallic  solutions  like  its  salt. 

MORRO,  is  a  term  for  headland  or  promontory  on  the  coasts 
of  Chili  and  Peru,  in  South  America,  on  the  South  Pacihc 
Ocean. 

MORTALITY,  Bills  of,  registers  of  the  number  of  deaths 
or  burials  in  any  parish  or  district.  The  London  bills  of  mor- 
tality are  founded  upon  the  reports  of  the  sworn  searchers,  who 
view  the  body  after  decease,  and  deliver  their  report  to  the 
parish  clerk.  The  parish  clerks  are  required,  under  a  penalty 
for  neglect,  to  make  a  weekly  return  of  bihrials,  with  age,  and 
disease  of  which  the  person  died,  a  summary  of  which  account 
is  published  weekly  ;  and  on  the  Thursday  before  Christmas- 
day,  a  general  account  is  made  up  for  the  whole  year.  The 
total  number  of  parishes  now  comprehended  in  the  London  bills 
of  mortality  is  146.  They  are  divided  into  ninety-seven  parish- 
es within  the  walls,  sixteen  parishes  without  the  walls,  twenty- 
three  out  parishes  in  Middlesex  and  Surrey,  and  ten  parishes 
in  the  city  and  liberties  of  Westminster.  They  give  the  ages 
at  which  the  persons  die,  a  list  of  the  diseases  and  casualties  by 
which  their  death  was  occasioned  ;  but  little  dependence  can 
be  placed  upon  the  list  of  diseases,  except  with  respect  to 
some  of  the  most  common  and  determinate. 

MORTAR,  a  preparation  of  lime  and  sand  mixed  up  with 
water,  which  is  served  as  a  cement,  and  is  used  by  masons  and 
bricklayers  in  building  of  walls  of  stone  and  brick.  See  Lime. 
The  best  mortar  for  resisting  water  is  made  by  mixing  with 
lime,  puzzolano,  a  volcanic  sand  brought  from  Italy.  Basaltes 
may  be  substituted  in  its  stead. 

MouTAK,  in  Chemistry  and  Pharmacy,  an  utensil  very  use- 
ful for  the  division  of  the  bodies  by  percussion,  trituration,  &c. 
Mortars  are  of  diBerent  shapes  and  sizes,  and  the  matter 
intended  to  be  broken  in  them  is  struck  with  a  pestle  made  of 
wood,  iron,  or  marble,  according  to  the  diflerent  degrees  of 
hardness. 

MORTAR,  a  piece  of  artillery,  shorter  and  wider  than  a 
cannon,  and  having  a  chamber  less  than  the  size  of  its  bore. 
It  is  used  to  discharge  bombs,  or  shells  and  carcasses  into  a 
fortified  place.  The  bomb,  or  shell,  is  a  great  hollow  ball  filled 
with  powder,  which  falling  into  a  fortification,  &c.  destroys  the 
most  substantial  buildings  by  its  weight,  and,  bursting  asunder, 
creates  the  greatest  mischief  and  disorder  by  its  splinters.  To 
prevent  the  shell  from  bursting  at  the  first  moment  of  discharge, 
it  is  furnished  with  a  fuse,  which  continues  burning  during  its 
flight;  and  to  increase  the  weight  of  its  fall,  the  mortar  is  ele- 
vated to  a  considerable  angle  above  the  horizon.  The  interior 
part  of  this  piece  of  artillery  is  called  the  bore,  wherein  the 
bomb  is  lodged  ;  the  inner  part  of  the  bore,  which  is  diminished 
towards  the  breech,  and  contains  the  powder,  is  termed  the 
chamber.  The  chambers  of  mortars  are  extremely  different  in 
their  figures,  and  each  of  these  figures  is  defended  by  better  or 
worse  arguments.  Thus  they  are  spherical,  cylindrical,  conical, 
bottled,  or  concave.  Indeed,  nothing  appears  to  be  less  deter- 
mined upon  true  principles  or  experiments  than  the  propor- 
tions of  the  several  parts  of  a  mortar.  As  the  sea  mortars,  or 
those  which  are  placed  in  the  bomb-vessels,  are  generally  fixed 
at  a  much  greater  distance  from  the  object  than  is  required  at 
shore,  they  are  made  somewhat  longer  and  much  heavier  than 
the  land-mortars.  Mr.  Mulder,  in  his  Treatise  on  Artillery, 
very  justly  observes,  that  the  breech  of  our  thirtcen-iuch  sea- 
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mortars  is  loadoil  willi  an  iiniioccssary  wclijlit  of  iretal  :  llie 
cliaiiilicr  (lu-rciir  ooiilains  tliirtylwu  iiouiids  of  powder,  and  at 
tlio  same  time-  tliry  aic  never  cliarj^ed  «itli  more  than  twelve 
or  lifleen  pounds  liy  the  most  expert  (jHieers,  beeaiisc  tlie  homb- 
vcssel  is  iinahle  to  hear  the  violent  shoek  of  their  lull  charge. 
Thus  the  actinn  of  the  powder  is  diminished  l>y  the  vaeancy 
left  in  the  ehamlier,  which  is  never  half  tilled.  As  a  eharpe  of 
twelve  or  fifteen  pounds  at  most  is  therefore  sullieient,  it  is 
evidently  proved,  l>v  the  theory  of  powder,  that  this  will  pro- 
duce the  jrrcatest  ell'eet  when  diseliarged  from  a  mortar  with  a 
cylindrical  chandler,  lie  also  proves,  liy  a  variety  of  experi- 
ments made  liy  Captain  Desa^nliers  and  himself,  that  the 
conical  ehamher,  now  used,  is  considerably  inferior  to  the 
cylindrical  one  with  the  last  discharge  of  powder.  To  facili- 
tate the  use  of  the  morlar,  it  is  placed  in  a  solid  carriage  of 
timber  called  the  bed,  whose  dillerent  parts  are  strongly  bolted 
together.  By  means  of  this  it  is  firmly  secured  in  its  situation, 
so  that  the  explosion  of  the  powder  may  not  alter  its  direction. 
In  the  middle  of  the  upper  side  of  this  carriage  are  two  semi- 
circular notches  to  receive  the  trunnions  ;  over  these  are  fixed 
two  very  strong  bands  of  iron,  called  the  cap  squares,  the 
middle  of  which  is  bent  into  a  semi-circle,  to  cndjracc  the 
trunnions,  and  keep  them  fast  in  the  mortar  bed.  The  cap- 
squares  are  confined  to  the  timber  vvcnk  by  strong  pins  of  iron, 
called  the  eye-bolls,  into  whose  u\)per  ends  are  driven  the 
keys,  chained  beneath  them.  On  the  fore-part  of  the  bed  a 
piece  of  timber  is  placed  transversely,  upon  which  rests  the 
belly  of  the  mortar  (jn  that  part  which  contains  the  chamber. 
Hie  elevation  of  this  piece,  which  is  called  the  bed  bolster,  is 
used  to  elevate  and  support  the  mortar  whilst  firing.  These 
beds  are  placed  upon  very  strong  beds  of  timber,  v\hieh  are 
fixed  in  the  bomb-ketch.  They  are  securely  attached  to  the 
frames  by  means  of  a  strong  bolt  of  iron  called  the  pintle,  pass- 
ing perpendicularly  through  both,  and  afterwards  through  one 
of  the  beams  of  the  vessel.  Thus  the  pintle  which  passes 
through  the  whole  in  the  centre,  serves  as  an  axis  to  the  bed, 
so  that  the  mortar  may  be  turned  about  horizontally  as  occa- 
sion requires.  The  shell,  as  already  observed,  is  a  great  hol- 
low ball,  charged  with  powder.  The  lower  part  of  the  shell  is 
thickest,  by  wliich  it  becomes  heavier  on  that  side,  and  accord- 
ingly falls  thereon,  and  never  on  the  fuse.  It  is  also  the  better 
enabled  thereby  to  resist  the  impression  of  the  powder,  by 
which  it  is  discharged  from  the  mortar.  Uoth  of  these  rea- 
sons, however,  Mr.  Mulder  conceives  to  be  immaterial,  be- 
cause nothing  but  an  absolute  stoppage  of  the  air  can  exhaust 
the  fuses,  as  their  composition  enables  them  to  burn  in  water 
as  well  as  in  air  or  earth,  and  the  explosion  of  the  mortar  would 
not,  in  his  opinion,  be  able  to  break  them,  if  they  were  equally 
thick  every  where.  The  most  proper  cjuantify  of  powder  to 
charge  a  shell  is  probably  two-thirds  of  the  weight  wliieh  would 
fdl  the  cavity.  The  fuse  is  generally  a  conical  tube  formed  of 
birch,  willow,  or  some  dry  wood,  and  filled  with  a  composition 
of  sulphur,  saltpetre,  and  mealed  powder.  The  shell  being 
charged,  this  fuse  is  inserted  in  the  cavity  through  the  fuse- 
hole,  and  when  fired,  communicates  the  fire  to  the  powder  in 
the  shell.  The  fuses  are  charged  with  great  care,  that  nothing 
may  prevent  them  from  communicating  the  fire  to  the  powder 
in  the  centre  of  the  bomb.  They  are  driven  into  it  so  as  that 
only  an  inch  and  a  half  comes  out  beyond  the  fuse-hole,  and 
then  the  shell  is  said  to  be  fixed.  These  fuses  are  also  charged 
long  before  there  is  occasion  to  use  them  ;  and  that  the  compo- 
sition with  which  they  are  filled  may  not  fall  out  or  be  damaged 
by  growing  damp,  the  two  ends  are  covered  with  a  compo- 
sition of  tallow  mixed  cither  with  pitch  or  bees-wax.  When 
the  fuse  is  to  he  put  into  the  shell,  the  little  end  is  opened  or 
cut  oil',  but  the  great  end  is  never  opened  till  the  mortar  is  to 
be  fired.  The  \>roper  quantity  of  gunpowder  being  put  into 
the  chamber,  if  there  be  any  vacant  space,  they  lill  it  up  with 
hay  :  some  choose  a  wooden  plug  ;  over  this  they  lay  a  turf, 
some  a  tonipion  lilted  to  the  bore  of  the  piece,  and  lastly  the 
bomb-,  taking  care  that  the  fire  be  in  the  axis  thereof,  and  the 
orifice  be  turned  from  the  muzzle  of  the  piece.  What  space 
remains  is  to  be  filled  up  with  hay,  straw,  turf.  Sec.  so  as  that 
the  load  may  not  be  exploded  without  the  utmost  violence. 
This  done,  the  charge  is  covered  with  a  wad  well  beat  dow  n 
with  the  rammer.     After  this  the  fixed  shell  is  placed  upon  the 


wad,  an  near  the  middle  of  the  morlar  as  possible,  with  the 
fuse-h(dc  uppermost,  and  another  wad  pressed  down  close 
upon  it,  so  as  to  keep  the  shell  firm  in  its  position.  'I'lic  oilicer 
then  points  the  mortar,  or  gives  it  the  inclination  ncces.sary  to 
throw  the  shell  to  the  place  designed.  When  the  mortar  is 
thus  fixed,  tlii^  fuse  is  openeil  ;  the  piiming-iron  is  also  thrust 
into  the  toncli-hole  of  the  mortar  to  clear  it,  after  which  it  is 
primed  with  the  finest  powder.  This  done,  two  of  tlie  matrosses 
or  sailors,  taking  each  one  of  the  matches,  the  first  lights  the 
fuse,  and  the  other  (ires  tin-  morlar.  The  shell,  thrown  out  by 
the  explosion  of  the  powder,  is  thrown  to  the  place  intended; 
and  the  fuse,  which  ought  to  be  exhausted  at  tlie  instant  of  the 
shell's  falling,  inllames  the  powder  contained  therein,  and 
bursts  it  into  splinters;  which.  Hying  oil  circularly,  occasion 
incredible  mischief  wlu'resoever  they  reach. 

The  following  are  the  necessary  orders  before  a  bombard- 
ment by  sea: — When  any  fixed  shells  arc  issued  from  the 
tenders,  the  artillery  people  on  board  are  immediately  to  fix 
others  in  their  room,  and  are  always  to  keep  in  their  tenders 
the  same  number  they  had  at  first.  2.  The  shells  arc  to  be 
fixed  in  the  boats  appointed  to  carry  them,  provided  the  wea- 
ther permits  ;  otherwise,  in  the  safest  place  on  deck,  and  to  be 
kited  or  lowered  dow  n  into  a  spare  rack,  which  nuist  be  in 
each  boat  for  that  purpose.  While  the  shells  are  fixing,  the 
powder-room  is  to  be  shut,  the  hatches  laid  and  w  ell  secured 
against  lire,  and  the  place  where  they  arc  fixed  is  to  be  well 
watered,  '.i.  The  shells  being  carefully  examined,  in  order  that 
no  spike  bo  left  therein,  by  which  the  fuse  may  he  split,  the 
fuses  arc  to  be  cut  the  whole  length,  and  to  be  set  home  into 
the  shells  very  strongly.  4.  No  shells  fixed  during  the  service 
arc  to  be  kited  ;  but  if  any  should  be  left  when  the  service  is 
over,  they  are  immediately  to  be  kited.  6.  The  powder  in  the 
bomb-vessels  is  to  be  used  first,  and  none  to  be  opened  oi 
measured  out  except  in  the  captain's  cabin,  the  door  of  which 
is  to  be  kept  shut  during  the  whole  time,  and  covered  with 
tanned  hides  to  make  it  as  secure  as  possible.  6.  The  fixed 
shells  in  the  boats  are  to  be  likewise  covered  from  fire  or  wet, 
with  hair-cloth  and  tanned  hides  with  the  utmost  care.  7.  If 
the  service  is  carried  on  at  night,  all  the  powder  is  to  be  ready 
measured  out  in  cartridges,  which  may  be  kept  in  the  powder- 
magazine  and  captain's  cabin  in  the  empty  powder  barrels  and 
powder  bags  ;  aiid  all  the  shells  requisite  to  be  ready.  The 
tin  lubes,  one  powder  horn,  and  the  port-fires,  also  the  punches 
and  bits  for  the  vents,  are  to  be  kept  in  the  captain's  cabin.  8. 
No  fire,  nor  light,  except  match  and  port-fires,  to  be  on  board 
either  bomb-vessel  or  tender  during  the  service.  9.  The  cap- 
tain's cabin  and  the  passage  to  it,  also  the  way  to  the  maga- 
zine and  decks,  are  to  be  constantly  watered.  It).  The  sponges 
for  the  mortars  are  to  be  all  examined  and  tried,  and  if  loo 
large,  they  are  to  be  cut  so  as  to  cuter  easily.  11.  The  vents 
of  the  mortars  are  to  be  examined,  and  the  punches  and  tubes 
tried  in  them.  V2.  A  laboratory  chest  is  to  be  on  board  each 
bomb-vessel  in  the  captain's  cabin,  in  which  all  the  small 
stones  are  to  be  kept.  13.  Two  tubs  of  water  are  to  be  on 
deck  for  the  lightest  port- fires  and  match,  which  must  be  con- 
stantly held  in  them  till  ordered  to  fire.  14.  Two  careful  men 
are  also  to  be  appointed  for  this  service,  who  are  to  do  nothing 
else  on  any  account.  15.  Two  careful  men  of  the  artillery  are 
to  be  left  on  board  each  tender,  for  the  filling  and  fixing  of  the 
shells.  16.  Application  must  be  made  to  the  admiral  for  two 
men-of-war's  boats  to  attend  on  each  bomb-ketch  and  tender 
for  carrying  shells  and  stores.  One  of  these  is  to  be  loaded 
with  fixed  shells,  which,  when  sent  to  the  bomb-vessel,  must 
remain  with  her  until  they  are  all  taken  out.  which  should  be 
only  as  they  are  wanted  for  loading  the  mortars:  it  is  thin  to 
return  to  the  tender.  Tin;  other  boats,  meanwhile,  will  be 
receiving  more  fixed  shells,  and  on  the  signal  given  from  the 
bomb-ketch  for  more  shells,  must  immediately  repair  to  her 
with  them.  17.  A  gang  of  warrant  ollicers  and  eight  seamen 
are  to  be  at  each  mortar,  and  to  give  whatever  assistance  may 
be  reiiuircd.  18.  A  gang  from  the  navy,  with  a  careful  warrant 
oflicer  and  non-commissioned  olliccr  of  the  artillery,  are  to  have 
the  charge  between  dicks  on  board  each  bomb-vessel  and 
tender,  to  get  up  the  fixed  shells  that  arc  in  the  rack,  and  a 
careful  person  is  to  remain  constantly  at  the  powder-room 
door,  which  must  be  kept  shut  as  much  as  possible.    It).  When 
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any  powder  is  wanted  from  the  i'cndcr  for  loading  the  mortar, 
it  should  be  measured  out  in  the  tender,  and  a  proper  charge 
put  into  paper  cartridges,  upon  which  should  be  written  the 
quantity  and  the  mortar  for  which  it  is  allotted. 

In  shooting  with  mortars,  the  following  general  rules  should 
be  always  observed  :  —  l.  To  measure  the  distance  of  the  ob- 
ject aimed  at.  2.  That  the  bombs  be  of  equal  weight,  other- 
wise the  shots  will  vary.  3.  That  the  carriage  be  on  an  exact 
level  to  prevent  its  leaping.  4.  That  the  powder  with  which 
the  piece  is  charged  he  always  of  the  same  strength  and  quan- 
tity. 5.  That  the  charge  be  always  equally  raunucd  down. 
6.  That  the  wads  be  always  of  wood,  tompions,  or  oakum.  7. 
That  the  fuses  be  fresh  made  the  days  on  which  they  are  to  be 
used,  and  that  they  be  of  a  composition  proportionable  to  the 
range  of  the  shot  in  the  air,  so  that  the  bomb  may  break  at  the 
very  moment  of,  or  soon  after,  its  fall ;  which  composition  must 
be  such  as  not  to  be  extinguished  though  it  fall  in  water,  but 
continue  burning  till  the  bomb  breaks. — If  the  service  of  mor- 
tars sliould  render  it  necessary  to  use  pound  shots,  tw  o  hundred 
of  them,  with  a  wooden  bottom,  are  to  be  put  into  the  thirteen- 
inch  mortar,  and  a  quantity  of  ponder  not  exceeding  five 
pounds  ;  and  one  hundred  of  the  above  shot,  with  two  pounds 
and  a  half  of  powder  for  the  ten-inch  mortar,  or  three  pounds 
almost.  One  inch  of  fuse  burns  lour  seconds  and  forty-eight 
parts. 

The  following  table  exhibits  the  weight  of  the  sca-mortars 
and  shells,  and  also  of  their  full  charge  : — 


Weight  of 

Powder  con- 

Weight of 

powder 

Nature  of  Ibe 

tained  in  the 

Weight  of  the 

the  shell 

contained 

mortar. 

chamber 

mortar. 

when 

in  the 

when  full. 

fixed. 

shell. 

lb.           oz. 

C.     qr.    lb. 

lb. 

lb.     oz. 

10-inch  howitzer. 

12           0 

31     2     26 

0 

0       0 

IS-inch  mortar.  • 

30           0 

81     2       1 

198 

7       0 

10-iuch  mortar.  . 

12           0 

34     2     11 

93 

0       0 

The  Howitzer  is  a  sort  of  mortar,  which  is  to  be  fixed  hori- 
zontally like  a  cannon,  and  has,  like  the  cannon,  a  wheel  car- 
riage. These  pieces  are  very  rarely  used  in  the  sea  service. 
For  further  particulars,  see  the  articles  Bomb,  Range,  &c. 

Mortar. — Mr.  Carey's  Improved  Plan  of  a  Gun,  and  Mortar 
Soat,  with  Sheer  Bowsprit.  A  port-hole  is  cut  through,  and  a 
port  fitted,  the  same  as  the  lower  deck  port.  Combings  and 
gratings  are  fitted  over  the  gun,  which  runs  in  until  wanted  to 
the  main  mast.  Over  the  gratings,  a  tarpauling  is  thrown  in 
bad  weather;  alongside  of  the  mast,  a  winch,  which  runs  the 
gun  in  and  out,  and  hoists  the  mainsail  and  foresail,  and  also 
tops  the  sheer  bowsprit  up  when  about  to  fire  the  gun.  With 
two  men,  a  boy,  and  an  engineer,  having  a  steam-engine  on 
board,  and  a  long  32-pounder  with  a  chamber  in  the  gun,  a 
frigate  might  be  destroyed  in  a  calm,  or  a  seventy-four  dis- 
masted and  sunk.  With  a  steam-engine  on  board,  and  if  the 
larger  vessel  attempted  to  hoist  out  their  boats  to  hoard  the 
mortar  boat,  she  could  run  away  from  them  ;  and,  a  gun  fitted 
right  aft,  could  destroy  the  boats  and  their  crews.  The  sheer 
bowsprits  shew  their  utility,  as  no  bowsprit  shrouds  are  want- 
ing, nor  bobstay,  the  jib-tack  forming  the  liobstay.  Carey,  of 
Bristol,  fitted  a  boat  in  this  way,  when  at  his  majesty's  yard  at 
Gibraltar,  which  Lord  Nelson  highly  approved  of. 


Description,  a  a  the  sheer  bowsprit;  b  the  port  and  port- 
hole ;  c  the  32  long  pounder,  with  a  chauiher  ;  in  bad  weather 
the  gun  is  run  under  a  grating  which  is  over  it  upon  deck  ; 
d  a  winch  to  heave  the  gun  out  and  in  ;  after  firing,  hoist  the 
main  sail,  and  heave  up  the  sheer  bowsprit ;  e  the  jib-stay  and 
topping  lift,  to  raise  the  sheers  when  going  to  fire. — N.  B.  A 
magazine  is  placed  midway  between  the  gun  and  the  ship's 
side,  which  cannot  be  shewn  in  the  above  view. 

MORTGAGE,  signifies  a  pawn  of  lands  or  tenements,  or  any 
thing  immoveable,  laid  or  bound  for  money  borrowed,  to  be  the 
creditor's  for  ever,  if  the  money  be  not  paid  at  the  day  agreed 
upon.  Mortgages  are  either  in  fee  or  for  term  of  years,  and  the 
mortgager  was  formerly  considered  as  tenant  at  will  to  the 
mortgagee,  but  he  is  now  considered  to  have  no  legal  estate 
whatever  in  the  land.  The  last  and  best  improvement  of  mort- 
gages is  the  mode  now  adopted,  where  the  mortgage  is  made 
for  a  term  of  years,  that  the  mortgager,  if  he  has  also  the  fee, 
covenants  to  convey  the  fee  to  the  mortgagee  and  his  heirs,  or 
any  person  whom  he  may  appoint  in  case  of  default  in  pay- 
ment of  the  money.  Although,  after  breach  of  the  condition, 
the  estate  is  absolute  at  common  law  in  the  mortgagee,  yet  a 
right  of  redemption  subsists  in  equity,  «  hich  is  called  the  equi- 
ty of  redemption,  froiu  the  benefit  of  which  the  heir  of  the  mort- 
gager cannot  be  excluded  by  any  covenant,  provided  the  ori- 
ginal intent  is  to  niorgage  the  estate,  and  not  to  sell  it  at  first. 
This  right  goes  to  those  who  would  have  had  the  estate,  if  it 
had  not  been  incumbered.  Although  therefore  the  mortgage  is 
forfeited,  yet  a  court  of  equity  will  allow  the  mortgager  at  any 
reasonable  time,  to  recall  or  redeem  the  estate,  paying  the  prin- 
cipal, interest,  and  costs.  This,  however,  is  not  allowed,  if  the 
mortgagee  has  been  twenty  years  in  possession.  The  heir  at 
law  mayhave  the  mortgage  redeemedout  of  the  personal  assets 
in  the  first  place  as  far  as  they  will  extend.  This  privilege  is 
also  allowed  to  the  person  to  whom  land  mortgaged  is  devised. 
Where  a  mortgager  conceals  prior  incumbrances  upon  making 
a  second  mortgage,  he  loses  the  equity  of  redemption. 

MORTISE,  or  Mortoise,  in  Carpentry,  a  kind  of  joint, 
wherein  a  hole  of  a  certain  depth  is  made  in  a  piece  of  timber, 
which  is  to  receive  another  piece  called  a  tenon. 

MORTMAIN,  signifies  an  alienation  of  lands  and  tenements, 
to  any  guild,  corporation,  or  fraternity,  and  their  successors,  as 
bishops,  parsons,  vicars,  &c.,  which  may  not  be  done  without 
the  king's  license,  and  the  lord  of  the  manor  ;  or  of  the  king 
alone,  if  it  is  immediately  holden  of  him. 

MORUS,  the  Mulberry  Tree,  a  genus  of  the  tefrandria  order, 
in  the  monoecia  class  of  plants;  natural  order  scabrida?.  There 
are  seven  species,  viz.  1.  The  nigra,  or  common  black-fruited 
mulberry-tree,  rises  with  an  upright,  large,  rough  trunk,  divid- 
ing into  a  branchy  and  very  spreading  head,  rising  twenty 
feet  high  or  more.  The  fruit  has  the  common  qualities  of  the 
other  sweet  fruits',  abating  heat,  iiuenching  thirst,  and  promot- 
ing the  grosser  secretions;  an  agreeable  syrup  made  from  the 
juice  is  kept  in  the  shops.  The  bark  of  the  roots  has  been  in 
considerable  esteem  as  a  vermifuge;  its  taste  is  bitter,  and 
somewhat  astringent.  2.  The  alba,  or  white  mulberry-tree,  rises 
with  an  upright  trunk,  branching  twenty  or  thirty  feet  high. 
Considered  as  fruit  trees,  the  nigra  is  the  only  proper  sort  to  cul- 
tivate here  ;  the  trees  being  not  only  the  most  plentiful  bearers, 
but  the  fruit  is  larger  and  much  finer  flavoured  than  that  of  the 
white  kind.  Mulberry-trees  are  noted  for  their  leaves  afford- 
ing the  principal  food  of  the  silkworm.  The  leaves  of  the  while 
species  are  preferred  for  this  purpose  in  Europe  ;  but  in  Chi- 
na, where  the  best  silk  is  made,  the  worms  are  fed  with  those 
of  the  morus  tartarica.  The  advantages  of  white  mulberry  trees 
are  not  confined  to  the  nourishment  of  worms:  they  may  be 
cut  every  three  or  four  years  like  sallows  and  poplar  trees 
to  make  fagots ;  and  the  sheep  eat  their  leaves  in  the  winter, 
before  they  are  burnt.  This  kind  of  food,  of  which  they  are  ex- 
tremely fond,  is  nourishing  ;  it  gi\es  a  delicacy  to  the  flesh  and 
a  fineness  to  the  wool.  The  paper  mulberrj',  is  so  called  from 
the  paper  chiefly  used  by  the  Japanese  being  made  of  the 
bark  of  its  branches.  The  leaves  of  this  species  also  serve  for 
food  to  the  silkworm,  and  is  now  cultivated  with  success  in 
France.  It  thrives  best  in  sandy  soils,  grows  faster  than  the 
common  mulberry,  and  at  the  same  time  it  is  not  injured  by  the 
cold.    The  inhabitants  of  Japan  make  paper  of  the  bark,  culti- 
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vatc  the  trees  to  (his  purpose  on  the  mountains,  nuicli  nftcr  tlir 
same  ninnnir  as  osiers  arc  onltivatcil  with  us,  cuttinfcdowii  lh<' 
young  shoots  in  Dcccinhcr,  al'liT  the  liiivfs  arc  fallen  ;  these 
bcinjj  divided  into  rods  of  three  I'eet  in  leii;;tli,  arc  [gathered  in 
luindlcs  to  bo  boiled  :  they  arc  placed  erect  and  close  in  a 
lar^o  copper,  properly  closed,  and  (he  boiling  continued  till  the 
separation  ol'the  bark  shews  the  naked  wood,  after  which,  by  a 
lonsitudiual  incision,  the  bark  is  stiippcd  oil'  and  dried,  the 
wood  belli;;  rejected.  To  purify  the  bark,  they  keep  il  three  or 
four  hours  in  water  ;  w  hen  it  is  sunicieiitly  softened,  the  cuticle, 
which  is  of  a  dark  colour,  toirclhcr  with  the  f^rcenish  surface 
of  the  inner  bark,  is  pared  oil,  at  the  same  time  the  stronf;er 
bark  is  separated  from  the  more  lender,  the  former  mnkiiis  the 
whitest  and  best  paper;  the  latter  a  dark  and  inlciior  kind. 
The  finest  and  whitest  cloth,  worn  by  the  principal  [icoplo  at 
Otaheite,  and  in  the  Sandw  ich  islands,  is  made  of  the  bark  of 
tliis  tree.  The  bread-fruit  tree  makes  a  cloth  inferior  in  white- 
ness and  softness,  worn  chielly  by  the  inferior  people.  Clotli 
is  also  made  of  a  tree  rcsemhliiip;  the  wild  Hp;-tree  of  the  West 
Indies;  il  is  coarse  and  harsh,  the  colour  of  the  darkest  brown 
paper  ;  hut  it  is  the  most  valuable,  because  it  resists  the  water, 
i'his  is  perfumed  and  worn  by  the  chiefs  as  a  mourning  dress 
in  Otaheite.  The  tinctora  is  a  fine  timber  tree,  and  a  principal 
inj^rcdient  in  most  of  our  yellow  dyes,  for  which  it  is  chiedy 
imported  into  Europe. 

MOSAIC,  or  Mosaic  Work,  an  assemblage  of  little  pieces 
of  glass,  marble,  precious  stones,  ike.  of  various  colours,  cut 
square,  and  cemented  on  a  ground  of  stucco,  in  such  a  munner 
as  to  imitate  the  colours  of  painting. 

MOSCHUS,  Mi'SK,  a  genus  of  <piadriipcds,  of  tlie  order  pe- 
cora.  The  Tibetian  musk  in  size  and  general  appearance  re- 
sembles the  small  roebuck.  Il  measures  about  three  feci  three 
inches  in  length,  about  two  feet  three  inches  in  height  from  the 
top  of  the  shoulders  to  the  bottom  of  the  fore  feet,  and  two  feet 
nine  inches  from  the  top  of  the  haunches  to  t!ie  bottom  of  the 
liind  feet.  The  upper  jaw  is  considerably  longer  than  the  low- 
er, and  is  furnished  on  each  side  with  a  curved  tusk  about  two 
inches  long.  These  tusks  are  of  a  dill'ercnt  form  from  those  of 
any  oilier  quadruped  ;  being  sharp  edged  on  their  inner  or 
lower  side,  so  as  to  resemble  in  some  degree  a  pair  of  small 
crooked  knives :  their  substance  is  a  kind  of  ivory,  as  in  the  tusks 
of  the  baly  russa  and  some  other  animals.  They  are  hunted 
for  the  sake  of  their  well-known  perfume,  which  is  kept  in  an 
small  oval  receptacle  about  the  size  of  an  egg,  hanging  from  the 
middle  of  the  abdomen,  and  peculiar  to  the  animal.  This  recep- 
tacle is  found  constantly  filled  with  a  soft,  unctuous,  brow  nish 
substance,  of  the  most  powerful  and  penetrating  smell,  and  which 
is  no  other  than  the  perfume  in  its  natural  stale.  As  soon  as 
the  animal  is  killed,  the  hunters  eutott'the  receptacle  or  musk 
bag,  and  lie  it  up  ready  for  sale.  As  musk  is  an  expensive 
drug,  it  is  frequently  adulterated  by  various  substances.  As 
a  medicine,  it  is  held  in  high  estimation  in  the  Eastern  coun- 
tries, and  has  now  been  introduced  into  pretty  general  use, 
especially  in  tliose  disorders  whi('li  are  commonly  termed  nerv- 
ous ;  and  in  convulsive  and  other  cases  it  is  often  administer- 
ed in  pretty  large  doses  with  great  success.  The  Indian  musk 
is  rather  larger  than  the  common  or  Tibetian  musk,  of  the  co- 
lour mentioned  in  the  spceilic  character,  with  the  head  shaped 
like  that  of  a  horse,  upright  oblong  ears,  and  slender  legs.  The 
pigmy  musk  is  considerably  smaller  than  a  domestic  cat,  mea- 
suring little  more  than  nine  inches  from  the  nose  to  the  tail. 

MtiSQUE,  a  temple  or  place  of  religious  worship  among  the 
Mahometans.  All  mosques  are  square  buildings,  generally 
built  with  stone  ;  before  the  chief  gate  there  is  a  square  court, 
paved  with  w  bite  marble,  and  low  galleries  round  it,  whose  roof 
is  supported  by  pillars.  !ii  these  galleries  the  Turks  wash 
themselves  before  they  go  into  the  mosque.  In  each  mosque 
there  are  a  ftrcat  number  of  lamps.  As  il  is  not  law  lid  to  enter 
the  mosque  with  shoes  or  stockings  on,  the  pavements  arc  co- 
vered with  pieces  of  slulT  sewed  together,  each  wide  enough  to 
Iiold  a  row  of  iiieii  kneeling,  sitting,  or  prostrate.  The  women 
are  not  allowed  to  enter  the  mosques.  About  every  mosque 
there  are  six  high  towers,  called  minarets,  each  of  which  has  three 
little  open  galleries  one  above  another:  whence,  instead  of  a 
bell,  the  people  are  called  to  prayer  by  certain  ollicers  appointed 
for  that  purpose.  Most  of  the  mosques  have  a  kind  of  hospi- 
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tal  belonging  to  them,  in  which  travellers,  of  what  religion  fio- 
cver,  are  entertained  during  three  days.  ICach  mosque  has 
also  a  place  called  tarbe,  which  isthcburying  place  ofil.s  foun- 
ders ;  wilhin  which  is  a  tomb  six  or  seven  feel  long,  covered 
with  green  velvet  or  satin,  at  the  end  of  which  are  two  tapers, 
and  round  il  s('vcral  seats  for  those  who  read  the  Koran,  and 
pray  for  the  souls  (d'lhe  deceased. 

MOT.\ClLL.\,  the  lln/y/rtiV  and  Warbler,  a  genus  of  bird.i 
of  the  order  of  passeres,  distinguished  by  a  straight  weak  bill, 
and  very  slender  legs. — The  wliilc  waglail  frequents  the  sides 
of  ponds  and  small  streams,  and  feeds  on  insects  and  worms. 
The  yellow  wagtail  migrates  in  the  north  of  England,  but  in 
Hampshire  continues  the  whole  year.  The  male  is  a  bird  of 
great  beauty;  the  breast,  belly,  thighs,  and  vent-feathers,  be- 
ing of  a  most  vivid  and  lovely  yellow.  The  colours  of  the 
female  arc  more  obscure  than  those  of  the  male  ;  it  wants  also 
those  black  spots  on  ihe  throat.  Under  this  genus  tlicrc  are 
several  well  known  birds,  which  we  shall  here  describe.  The 
gold  crested  wren  belongs  to  this  class,  a  native  of  Europe,  and 
of  the  correspondent  latitudes  of.Vsia  and  America,  is  the  least 
of  all  the  European  birds,  weighing  only  a  single  drachm.  Its 
length  is  about  four  inches  and  a  half,  and  the  wings  when 
spread  out  measure  little  more  than  six  inches.  On  the  top  of 
its  head  is  a  beautiful  orange-coloured  spot,  called  ils  crest, 
which  it  can  hide  at  pleasure. — The  tailor  bird,  belonging  also 
to  this  class,  is  a  native  of  the  East  Indies.  It  is  remarkable 
for  the  art  with  which  it  makes  its  nest,  seemingly  in  order 
to  secure  itself  and  its  young  in  the  most  perfect  manner  pos- 
sible against  all  dangers  from  voracious  animals.  It  picks  up 
a  dead  leaf,  and  sews  it  to  the  side  of  a  living  one  ;  its  slender 
bill  is  the  needle,  and  its  thread  is  formed  of  some  fine  fibies  ; 
the  lining  is  composed  of  feathers,  gossamer,  and  down.- 
The  nightingale,  another  of  this  genus,  exceeds  in  size  the 
hedge  sparrow.  The  bill  is  brown  ;  the  irides  are  hazel ;  the 
head  and  back  pale  tawny,  dashed  with  olive  ;  the  tail  is  of  a 
deep  tawny  red;  the  under  parts  pale  ash  colour,  growing 
while  towards  the  vent ;  the  <|uills  are  cinereous  brown.  The 
male  and  female  are  very  similar.  This  bird,  the  most  famed 
of  the  feathered  tribe,  for  the  variety,  length,  and  sweetness  of 
ils  notes,  is  supposed  to  be  migratory.  The  female  builds  in 
some  low  bush  or  quickset-licdge  well  covered  with  foliage, 
for  such  only  this  bird  frequents,  and  lays  four  or  five  eggs  of 
a  greenish  brown.  The  nest  is  composed  of  dry  leaves  on  the 
outside,  mixed  with  grass  and  fibres,  lined  with  hair  or  duwn 
wilhin,  though  not  always  alike.  The  female  alone  sits  on  and 
hatches  the  eggs,  while  the  male,  not  far  oB,  regales  her  w  ith  his 
delightful  song;  but  as  soon  as  the  young  are  hatched,  he  com- 
monly leaves  off  singing,  and  joins  with  the  female  in  the  task 
of  providing  for  and  feeding  them. — The  hedge-sparrow,  a  well- 
known  bird,  has  the  back  and  wing-coverts  of  a  dusky  hue, 
edged  with  reddish-brown,  rump  of  a  greenish-brown  ;  throat 
and  breast  of  a  dull  ash-colour;  the  belly  a  dirty  white  ;  and 
the  legs  of  a  dull  flesh-colour.  The  note  of  this  bird  would  be 
thought  pleasant,  did  it  not  remind  us  of  the  approach  of  win- 
ter.— The  redstart  is  somewhat  less  than  the  redbreast  ;  the 
forehead  is  white  ;  the  crown  of  the  head,  hind  part  of  the 
neck,  and  back,  arc  deep  blue-gray  ;  the  cheeks  and  throat 
black;  the  breast,  rump,  and  sides  red  ;  and  the  belly  is  while; 
the  two  middle  tail  feathers  are  brow-n ;  the  rest  red;  and 
the  legs  arc  black.  The  wings  are  brown  in  both  sexes. 
The  red-breast,  universally  known,  builds  not  far  from 
the  ground,  if  in  a  bush  ;  though  sometimes  it  fixes  on  an  out- 
house, or  retired  part  of  some  old  building.  The  nest  is  com- 
posed of  dried  leaves,  mixed  with  hair  and  moss,  and  lined 
with  feathers.  The  eggs  arc  of  a  dusky  white,  marked  with 
irregular  reddish  spots  ;  and  are  from  three  to  seven  in  number. 
insects  arc  their  general  food  ;  but  in  defect  of  these  they  will 
eat  many  other  tilings.  No  bird  is  so  tame  and  familiar  as  this; 
closely  attending  the  heels  of  the  gardener  when  he  is  using 
his  spade,  for  Ihe  sake  of  worms;  and  frequently  in  winter 
entering  houses  where  windows  are  open,  when  lliey  v^ill  pick 
up  the  eriimbs  from  the  table  while  the  family  is  at  dinnrr. 
Thewheatear  is  in  length  five  inches  and  a  half.  The  top  of 
the  head,  hind  part  of  the  neck,  and  back,  are  of  a  bluish  gray  ; 
and  over  the  eye  a  streak  of  white  ;  the  under  parts  of  the  body 
yellowish-white;  the  breast  tinged  with  red  ;  and  the  legs  are 
SO 
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black.  This  bird  is  met  wilh  in  most  parts  of  Europe,  even 
as  far  as  Greenland;  and  specimens  liave  also  been  received 
from  the  East  Indies.  The  young  are  hatched  in  the  middle  of 
May.     In  some  parts  of  England  these  birds  are  in  vast  plenty. 

The  wren  is  a  very  small  species,  in  length  only  three  inches 
and  three-quarters,  though  some  have  measured  four  inches. 
It  generally  carries  the  tail  erect.  This  minute  bird  is  found 
throughout  Europe  ;  and  in  England  it  defies  our  severest  win- 
ters. Its  song  is  much  esteemed,  being,  though  short,  a  pleas- 
ing warble,  and  much  louder  than  could  be  expected  from  the 
size  of  the  bird  ;  it  continues  throughout  the  year. — Ahove  an 
Imndred  and  fifty  species,  besides  varieties,  are  enumerated 
by  ornithologists  as  belonging  to  this  genus. 

MOTE,  in  Law-hooks,  signifies  court,  meeting,  or  conven- 
tion, as  a  ward-mote,  burg-mote,  swain-mole,  &c. 

MOTH,  in  Zotilogy,  is  an  insect  of  the  winged  kind,  which, 
though  insignificant  in  itself,  proves  destructive  to  various 
crops  of  garden  and  field  productions.  Of  these  insects  there 
is  a  great  variety,  and  their  natural  history  is  both  amusing 
and  instructive. 

MOTHER  OF  Pearl,  is  that  beautiful  natural  white  enamel, 
which  forms  the  greater  part  of  the  substance  of  the  oyster-shell, 
particularly  of  the  pearl  oyster. 

Moth  lilt  Water,  in  Chemistry,  is  the  uncrystallizable  residue 
of  a  compound  saline  solution:  thus  the  liquor  left  in  a  salt 
pan  after  the  salt  is  taken  out,  is  llie  mother-water. 

MOTION,  or  Local  Motion,  in  Mechanics,  is  a  continued 
and  successive  change  of  place,  or  it  is  that  afl'ection  of  matter 
by  which  it  passes  from  one  point  of  space  to  another.  Motion 
is  of  various  kinds,  as  follows  : 

Absolute  Motion,  is  the  absolute  change  of  places  in  a  mov- 
ing body,  independent  of  any  other  motion  whatever;  in  which 
general  sense,  however,  it  never  falls  under  our  observation. 
All  those  motions  which  we  consider  as  absolute,  are  in  fact 
only  relative;  being  referred  to  the  earth,  which  is  itself  in 
motion.  By  absolute  motion,  therefore,  we  must  only  under- 
stand that  which  is  so  with  regard  to  some  fixed  point  upon 
the  earth;  this  being  the  sense  in  which  it  is  delivered  by 
writers  on  this  subject. 

Accelerated  Motion,  is  that  which  is  continually  receiving 
constant  accessions  of  velocity.    &e  Acci;lekated  Blotion. 

Angular  Motion,  is  the  motion  of  a  body  as  referred  to  a 
centre,  about  which  it  revolves. 

CompuMjifi  Motion,  is  that  which  is  produced  by  two  or  more 
powers  acting  in  dilferent  directions.  Sec  Parallelogram  of 
Forces. 

Equable  Motion,  or  Uniform  Motion,  is  when  the  body 
moves  continually  wilh  the  same  velocity,  passing  over  equal 
spaces  in  equal  times. 

Natural  Motion,  is  that  which  is  natural  to  bodies,  or  that 
which  arises  from  the  action  of  gravity 

Relative  Motion,  is  the  change  of  relative  place  in  one  or 
more  moving  bodies ;  thus  two  vessels  at  sea  are  in  absolute 
motion  (according  to  the  qualified  signification  of  this  term)  to 
a  spectator  standing  on  shore,  but  they  are  only  in  relative 
motion  with  regard  to  each  other. 

Retarded  Woyioyi,  is  that  which  sullers  continual  diminution 
of  velocity,  the  laws  of  which  are  the  reverse  of  those  for 
accelerated  motion.     See  Accelekation  and  Retardation. 

Projectile  Motion,  is  that  which  is  not  natural,  but  im- 
pressed by  some  external  cause  ;  as  when  a  ball  is  projected 
from  a  piece  of  ordnance,  &c.     See  Projectile. 

Rectilinear  Motion,  that  which  is  performed  in  right  lines. 

Rotalortj  Motion. — Seatun's  Machine  for  Experiments  on 
Rotatory  Motion.  This  machine  is  exhihiled  in  the  following 
figure,  where  the  vertical  axis  N  li  is  turned  by  the  rope  M 
passing  over  the  pulley  R,  and  carrying  the  scale  S.  The 
axis  N  B  carries  two  equal  leaden  weights  K,  I),  moveable  at 
pleasure  on  the  horizontal  bar  H  I.  The  upper  part  N  of  the 
axis  is  one  half  the  diameter  of  the  part  M,  so  that  when  the 
rope  is  made  to  wind  round  N,  it  acts  at  half  the  distance  from 
the  axis,  at  which  it  acts  when  coiled  round  M.  When  the 
rope  is  wound  round  N,  the  same  force  will  produce  in  the 
same  time  but  half  the  velocity  which  is  produced  when  the 
rope  coils  round  M,  the  situation  of  the  leaden  weights  being 
the  same ;  but  when  the  weights  K,  L,  are  removed  to  a  double 


distance  from  the  axis,  a  quadruple  force  will  be  required  iu 
order  to  produce  an  equal  angular  velocity  in  a  given  time. 
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Laws  of  Motion,  as  delivered  by  Newton  in  his  "  Principia," 
and  on  which  he  has  supported  the  whole  system  of  his  philo- 
sophy, are  the  three  following: 

Every  body  perseveres  in  its  state  of  rest,  or  uniform  motion 
in  a  right  line,  until  a  change  is  cllected  by  the  agency  of  some 
external  force.  Any  change  eli'ected  iu  the  quiescence  or 
motion  of  a  body  is  in  the  dircclion  of  the  force  impressed, 
and  is  proportional  to  it  in  quantity.  Action  and  reaction  are 
equal,  and  in  contrary  directions. 

When  speaking  of  these  axioms,  or  laws  of  motion,  it  ought 
p.lways  to  be  recollected  that  they  are  not  the  eflicient  opera- 
tive causes  of  any  thing.  A  law  presupposes  an  agent;  for  it 
is  only  \,\\c  mode,  according  to  which  an  agent  proceeds  :  it 
implies  a  power,  for  it  is  the  order  according  to  which  that 
power  acts.  Abstracted  from  this  agent,  this  power,  the  law 
does  nothing,  is  nothing  ;  so  that  a  law  of  nature  or  of  motion 
can  never  be  assigned  as  the  adequate  cause  of  phenomena, 
exclusive  of  power  and  agency.  The  Newtonian  axioms  are, 
in  reality,  intermediate  propositions  between  geometry  and 
philosophy  ;  through  which  mechanics  becomes  a  mathematical 
branch  of  physics,  and  its  conclusions  possessed  of  such 
coherence  and  consistency  among  themselves,  and  with  matter 
of  fact,  as  are  rarely  to  be  found  in  other  branches,  which  ad- 
mit not  of  so  intimate  a  union  with  the  science  of  quantity. 

The  evidences  from  which  our  assent  to  these  axioms  is 
derived,  are  of  various  kinds: — 1.  From  the  constant  observa- 
tion of  our  senses,  which  tend  to  suggest  the  truth  of  them  in 
the  ordinary  motion  of  bodies,  as  far  as  the  experience  of  man- 
kind extends.  2.  From  experiments,  properly  so  called.  3. 
From  arguments  et  posteriori.  Oue  or  other  of  these  kinds  of 
evidence  generally  forms  a  part  of  onr  most  valuable  treatises 
on  mechanics  and  physics  ;  but  there  is  a  fourth  way  in  which 
the  truth  of  these  axioms  may  be  deduced,  which  is  that  in 
which  they  are  shewn  to  be  laws  of  human  thought,  intuitive 
consequences  of  the  relations  of  those  ideas  which  we  have  of 
motion,  and  of  the  causes  of  its  produclion  and  changes. 

Motion,  iu  Astronomy,  is  still  farther  divided  into  diurnal, 
annual,  horar;/,  sidereal,  he.  ;  for  which  see  the  respective  terms. 

Motion,  Spontaneous  or  Muscular,  is  that  performed  by  the 
muscles  at  the  command  of  the  will. 

Motion,  Natural  or  Involuntari/,  that  cfTected  without  any 
such  command,  by  the  mere  mechanism  of  the  parts,  such  as 
the  motion  of  the  heart,  pulse,  &c. 

Motion,  Intestine,  the  agitation  of  the  particles  of  which  a 
body  consists. 

Motion,  in  Music,  the  manner  of  beating  the  measure,  to 
hasten  or  slacken  the  time  of  the  words  or  notes. 
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IMOTRIX,  tlint  wliicli  lias  the  power  or  f:ioully  of  moving. 
MDL'LI),  or  Mold,  in  the  Mechanic  arts,  f^e.  n  eavily  cnt 
Willi  a  <Usi};n  t;>  give  its  form  or  inipnssiiin  to  some  softer 
mailer  applied  thiTcin,  of  [jreat  use  in  seulptnre,  fonnderv.  \e. 
iMnri.ii.  a  tliin  (lexihle  pieee  of  tirnlier,  used  l)y  ship«  lipids 
IIS  a  paltern  wherehy  to  fiirni  ihe  diderent  eurves  of  the  tim- 
';iers,  and  other  eompassins  pieces  in  u  ship's  frame;  of  these 
there  are  two  sorts,  the  hend-mould  and  the  liollow-monld. 
The  loriner  of  these  determines  the  convexity  of  Hie  tinihers, 
and  Ihe  latter  Ihe  eiiiieavity  on  tlic  outside,  where  they  apiiroarh 
the  keel,  particularly  towards  the  cxireniiiies  of  the  vessel. 
The  fi){urc  given  to  the  limbers  by  this  pattcni  is  called  the 
Bevelling.     See  that  article. 

Moulds,  in  the  manufacture  of  paper,  arc  little  frames 
composed  of  several  brass  or  iron  wires,  fastened  toj^clher  by 
another  wire  still  liner,  l-^ach  miiuld  is  of  Ihe  bigness  of  llie 
sheet  of  paper  to  be  made,  and  has  a  rim  or  ledge  of  wood  to 
which  the  wires  ,nrc  fastened;  these  moulds  arc  more  usually 
called  frames  or  forms- 

Moulds  /oj-  Lenilni  Builds,  are  little  iron  pincers,  each  of 
whose  braiK'hes  terminates  in  an  licmisplicrical  concavity, 
which  when  shut  forms  an  entire  sphere;  in  the  lips  or  sides, 
where  the  branches  meet,  is  a  littlejet  or  hole  through  which 
the  melted  lead  is  conveyed. 

Moulds,  Olazien'.  The  glaziers  have  two  kinds  of  moulds, 
both  serving  to  cast  their  lead.  In  the  one  they  east  the  lead 
into  long  rods  or  canes  lit  to  be  drawn  through  the  vice,  and 
the  grooves  formed  therein  ;  this  they  sometimes  call  iiigul 
mould.  In  the  other  they  mould  those  little  pieces  of  lead  a 
line  thick,  and  two  lines  broad,  fastened  to  the  iron  bars  ;  these 
may  be  also  cast  in  the  vice. 

Mol'LDS,  among  plumbers,  are  the  tables  whereon  they  east 
the  sheets  of  lead.  These  they  sometimes  call  simple  tables  ; 
besides  which  they  have  other  real  moulds  wherewith  they  cast 
pipes  without  soldering- 

Moulds,  used  in  basket-making,  are  very  simple,  consisting 
ordinarily  of  a  willow  or  osier,  turned  or  bent  into  an  oval, 
circle,  square,  or  other  figure,  according  to  the  baskets,  pan- 
niers, hampers,  hats,  and  other  utensils  intended. — On  these 
moulds  they  make,  or,  more  properly,  measure  all  their  work, 
and  accordingly  they  have  them  of  all  sizes,  shapes,  &c. 

Moulds,  among  tallow-chandlers,  are  of  two  kinds:  the  first 
for  the  common  dipped  candles,  being  the  vessel  wherein  the 
melted  tallow  is  disposed,  and  the  wick  dipped  ;  this  is  of  wood 
of  a  triangular  form,  and  supported  on  one  of  its  angles,  so 
that  it  has  an  opening  of  near  a  foot  at  top  :  the  other,  used  in 
the  fabric  of  mould  candles,  is  of  brass,  pewter,  or  tin ;  here 
each  caudle  has  its  several  moulds. 

Mould,  among  gold-heaters,  a  certain  number  of  leaves  of 
vellum,  or  pieces  of  gut  cut  square,  of  a  certain  size,  and  laid 
over  one  another,  between  which  they  put  the  leaves  of  gold 
and  silver,  which  they  beat  on  the  marble  with  the  liamnicr. 
They  have  four  kinds  of  moulds,  two  whereof  are  of  vellum, 
and  two  of  gut ;  the  smallest  of  those  of  vellum  consists  of  forty 
or  fifty  leaves,  the  largest  contains  an  hundred  ;  for  the  others, 
each  contains  five  hundred  leaves.  The  moulds  have  all  their 
several  cases,  consisting  of  two  pieces  of  parchment,  ser\ing 
to  keep  the  leaves  of  the  mould  in  their  place,  and  prevent  their 
being  disordered  in  heating. 

Mould,  in  Agriculture,  a  loose  kind  of  earth  every  where 
obvious  on  the  surface  of  the  ground  ;  called  also  natural  or 
mother  earth  ;  by  some  also,  loam. 

MOULDINESS,  a  term  applied  to  bodies  which  corrupt  in 
the  air,  from  some  hidden  principle  of  humidity  therein,  and 
whose  corruption  shews  itself  by  a  certain  white  down,  or  lanu- 
go, on  their  surface,  which  viewed  through  a  microscope  ap- 
pears like  a  kind  of  meadow,  out  of  which  ariseherbs  and  flow- 
ers, some  only  in  the  bud,  others  full  blown,  and  others  decayed, 
each  having  its  root,  stalk,  and  otiier  part-     Sec  Mucoh. 

MOULDING,  any  thing  cast  in  a  mould,  or  that  seems  to 
have  been  so,  though  in  reality  it  were  cut  with  the  chisel  or 
the  axe. 

MOULDINGS,  in  Architecture,  projections  beyond  the 
naked  wall,  column,  wainscot,  &c. 

MOUNTAIN  Blue.  The  substance  called  mountain  blue, 
is  one  of  the  native  varieties  of  carbonate  of  copper,  of  which 


there  arc  three,  the  green,  the  blue,  and  the  anhydrous.     The 
following  is  the  order  of  their  compositions  : — 

Ui.  2d.                         3d. 

Carbonic  acid 2/5  1100  i ',7 

Dcutoxide  of  copper 10  00  .'iOOO  1000 

Water 1  li*  2  25  000 

The  blue  carbonate  is  found  in  great  perfection  at  Cliessy, 
near  Lyons;  also  in  liohcinia,  Saxony,  *^c.  It  occurs  crystal- 
lized, in  rhomboids,  and  imperfect  ocluhcdra.  It  also  is  found 
in  small  globular  masses,  massive  and  earlhy.  The  earthy 
variety  is  called  copper  azure  or  mountain  blue.  The  greeii 
variety  is  called  malachite,  it  is  found  in  various  forms,  but 
never  regularly  crystallized,  Ihe  octolicdral  variety  being  a 
pseiido-cryslal  derived  Ironi  the  decomposition  of  Ihe  red 
oxide.  This  miiural  occurs  in  the  greatest  beauty  in  the 
Uralian  mountains  of  Siberia:  it  is  rarely  found  in  Cornwall. 
It  is  of  various  shades  of  green,  and  often  cut  into  small  slabs, 
or  used  as  beads  and  brooeh-stmies  ;  the  pulverulent  variety 
has  been  termed  chrysocolla-  and  inoiiiitain  green.  There  is  a 
very  line  blue  cupreous  preparation  called  refiner's  verdiler, 
principally  niadi^  by  silver  refiners.  It  consists  of  three  pro- 
portionals of  oxid,  four  of  carbonic  acid,  and  two  of  water. 
There  is  a  very  inferior  pigment,  also  called  verditer,  which  is 
a  mixture  of  sub-sulphate  of  copper  and  chalk.  According  to 
Pellelier,  a  good  veriliter  may  be  obtained  as  folJows  :  Add  a 
siillicient  <|uantily  of  lime  to  nitrate  of  copper,  to  throw  down 
the  hydrated  oxide;  it  gives  a  greenish  precipitate,  which  is  to 
be  washed  and  nearly  (Iried  upon  a  strainer;  then  incorporate 
with  it  from  eight  to  leu  per  cent,  of  fresh  lime,  which  will 
give  it  a  blue  colour,  and  dry  it  carefully.  Proust  obtained  a 
line  blue  carbonate  of  copper,  by  adding  an  alkaline  carbonate 
to  a  solution  of  nitrate  of  copper.  The  arlilicial  carbonates 
will  priiliably  not  answer  with  every  cxperimentnlist.  If  not, 
the  native  mountain  blue  may  possibly  be  obtained  eitticr 
under  thnt  name  or  copper  azure. 

MOUNTAINS.  Elevations  consisting  of  clay,  sand,  or 
gravel,  are  called  hills;  those  which  lonsist  of  stone  arc 
called  mountains.  Mountains  are  divided  into  prim.-cval, 
that  is,  of  equal  date  with  the  formation  of  the  globe,  ancl 
secondary  or  alluvial.  Among  priniieval,  those  of  granite  hold 
the  first  place.  The  highest  mountains  and  most  extensive 
ridges  throughout  the  globe  are  of  that  kind.  The  highest  of 
them  never  contain  metallic  ores;  but  some  of  Ihe  lower  con- 
tain ores  of  copper  and  tin.  The  granite  next  the  ore  always 
abounds  in  mica.  Petrifactions  are  never  found  in  these  prim- 
aeval mountains.  That  the  formation  of  these  mountains  pre- 
ceded that  of  vegetables  and  animals,  is  inferred  from  their 
containing  no  organic  remains,  either  in  the  form  of  petrifaction 
or  impression.  Granites  were  formed  by  crvslaliization,  an 
operation  that  piobably  took  place  after  the  formation  of  the 
atmosphere,  and  Ihe  gradual  excavation  of  the  bed  of  the 
ocean,  when  the  dry  land  appeared.  For  by  means  of  the  sepa- 
ration of  the  aeriform  fluids  which  constitute  the  atmosphere, 
the  evaporation  of  part  of  the  water  into  the  atmosphere,  and 
Ihe  gradual  retreat  of  llic  remainder,  the  various  species  of 
earths,  before  dissolved  or  diHiised  through  this  mighty  mass, 
were  disposed  to  coalesce;  and  among  these  the  siliceous 
must  have  been  the  first,  as  it  is  the  least  soluble;  but  as  the 
siliceous  earth  has  an  afiinity  to  the  other  earths  w  ith  which  it 
was  mixed,  some  of  these  must  have  united  in  various  propor- 
tions, and  thus  have  formed  in  distinct  masses,  the  fcldtspar, 
schorl,  and  mica,  which  compose  the  granite. 

Calcareous  earth  enters  sparingly  into  the  composition  of 
this  stone  ;  but  as  it  is  found  in  schorl,  which  is  frequently  a 
component  part  of  granite,  it  follow  s  that  it  must  be  one  of  the 
primitive  earths,  and  not  entirely  derived  from  marine  exuvia-. 
Quartz  cannot  be  a  product  of  fire  ;  for  in  a  very  low  heat  it 
bursts,  cracks,  and  loses  its  transparency,  and  in  the  highest 
degree  of  heat  that  we  can  produce,  it  is  infusible,  so  that  in 
every  essential  point  it  is  dilfercnt  from  glass.  As  granite  eon- 
tains  earth  of  every  genus,  we  may  conclude  that  all  the  simple 
earths  are  original.  Mountains  which  consist  of  limestone  ur 
marble  of  a  granular  or  scaly  texture,  and  not  disposed  in 
strata,  seem  also  to  have  preceded  the  creation  of  animals,  for 
no  organic  traces  are  found  in  them.     Some  of  those  which  con- 
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sist  of  argillaceous  stones,  and  some  of  the  siliceous,  contain 
also  no  oij;aiiic  remains. 

Alluvial  mountains  are  evidently  of  posterior  formation,  as 
they  contain  petrifactions  and  other  vestiges  of  organic  sub- 
stances ;  and  tliese  are  always  stratified.  Mountains,  as  to 
structure,  are  entire,  stratified,  and  confused.  Entire  moun- 
tains are  formed  of  huge  masses  of  stone,  without  any  regular 
fissures,  and  are  mostly  homogeneous.  Stratified  mountains 
are  those  whose  mass  is  regularly  divided  by  joints  or  fissures, 
these  are  called  horizontal,  rising,  or  dipping.  Homogeneous 
stratified  mountains  consist  chielly  of  stones  of  the  argillaceous 
genus,  or  of  the  fissile  compound  species  of  the  siliceous  genus, 
as  metallic  rock  ;  sometimes  of  limestone  of  a  granular  or  scaly 
texture,  in  which  no  animal  vestiges  appear.  This  limestone 
reposes  on  the  argillaceous  or  siliceous  strata;  sometimes  the 
argillaceous  are  covered  with  masses  of  granite,  sometimes  of 
lava.  These  mountains,  particularly  those  of  gneiss,  metallic 
rock,  and  liorn-sfone,  are  the  chief  seat  of  metallic  ores.  He- 
terogeneous, or  compound  stratified  mountains,  consist  of 
alternate  strata  of  various  species  of  stones,  earths,  sands,  &c. 
The  limestone  here  is  always  of  the  laminar,  and  not  of  the 
granular  or  scaly  kind,  and  when  it  contains  any  ore,  it  is 
placed  between  its  lamincC.  Coal,  bitumen,  petrifactions,  and 
organic  impressions,  are  found  in  these  mountains;  also  salts 
and  calamine.  There  are  other  mountains  which  cannot  be 
called  stratified,  as  they  consist  only  of  three  masses  ;  the  low- 
est granite,  the  middle  argillaceous,  and  the  upper  limestone. 
Metallic  ores  are  found  in  the  argillaceous  part,  or  between  it 
and  the  limestone.  Confused  mountains  consists  of  stones 
heaped  together  without  order,  their  interstices  being  filled 
with  clay,  sand,  and  mica.  They  scarcely  ever  contain  any 
ore.  Besides  these,  these  are  many  mountains  in  different 
parts  of  the  world,  which  derive  their  origin  from  volcanoes. 
The  height  of  mountains  is  usually  calculated  by  means  of  the 
barometer.  See  Uauometer.  Thehighest  mountains  are  those 
which  are  situated  at  or  near  the  equator.  The  Himalaya  and 
the  Andes  are  generally  allowed  to  be  the  highest  of  these, 
the  line  of  congelation,  or  of  perpetual  frost  on  mountains,  is 
calculated  at  15,401)  feet,  at  or  near  the  equator  ;  at  the  en- 
trance of  the  temperate  zone,  at  13,428  ;  at  Tcnerifl'e,  at  1060 ; 
in  Auvergne  (lat.  45)  6,740;  with  us  (lat.  52),  5,740.  On  the 
Andes,  vegetation  ceases  at  14,497  feet;  and  on  the  Alps  at 
9.58.5.  The  air  is  so  dry  in  these  elevated  situations,  that  M. 
d'Arcet  observed,  that  on  the  Pic  de  Midi,  one  of  the  Pyrenees, 
salt  of  tartar  remained  dry  for  an  hour  and  a  half,  though  it 
immediately  warmed  in  the  same  temperature  at  the  bottom  of 
the  mountain. 

MOUNTING,  in  Military  alTairs,  signifies  going  upon  duty. 
Thus,  mounting  a  breach  is  running  up  to  it ;  mounting  the 
guard,  is  going  upon  guard  ;  and  mounting  the  trenches,  is  go- 
ing upon  duty  in  the  trenches  ;  but  mounting  a  cannon,  mortar, 
&c.  is  the  setting  it  on  its  carriage,  or  the  raising  its  mouth. 

MOUSE,  a  sort  of  knob,  wrought  on  the  outside  of  a  rope 
by  means  of  spun-yarn,  parsling,  &c.  See  the  article  Pudden- 
ing. It  is  particularly  used  on  the  stays,  to  prevent  it  from 
unhooking  when  the  tackle  is  slackened. 

Mouse.     See  Mus. 

MOVEABLE,  in  general,  denotes  any  thing  capable  of  being 
moved.  The  moveable  feasts  are  such  as  are  not  regularly  held 
on  the  same  day  of  the  year  or  month,  though  they  are  always 
on  the  same  day  of  the  week.  Thus  Easter,  on  which  all  the 
rest  depend,  is  held  on  the  Sunday  which  falls  upon,  or  next 
after,  the  first  full  moon  following  the  21st  of  March. 

MOVEMENT,  in  Mechanics,  a  machine  that  is  moved  by 
clock-work.     See  Clock. 

Movement,  in  Military  affairs.  Under  this  term  are  compre- 
hended all  the  different  evolutions,  marches,  countermarches, 
and  manoeuvres,  which  are  made  in  tactics  for  the  purpose 
of  retreating  from,  or  of  approaching  towards,  an  enemy.  It 
also  includes  the  various  dispositions  which  take  place  in 
pitching  a  camp,  or  arranging  a  line  of  battle. 

Movement,  in  Music,  the  name  given  to  any  single  strain, 
or  to  any  part  of  a  composition  comprehended  under  the  same 
measure  of  time. 

MUCIC  Acid,  was  called  saclactic  acid  from  its  having 
been  found  in  the  sugar  of  milk ;  but  as  oxalic  acid  is  also 


found  in  milk,  and  this  acid  is  found  in  all  gums,  it  has  been 
belter  distinguished  by  the  name  of  mucic.  It  forms,  with  the 
oxides  of  metals,  salts  which  are  scarcely  soluble. 

MUCILAGE,  a  glutinous  matter  obtained  from  vegetables, 
transparent  and  tasteless,  soluble  in  water,  but  not  in  spirits 
of  wine.  It  chiefly  consists  of  carbon,  hydrogen,  and  a  small 
quantity  of  oxygen.     See  Gluten. 

MUCOR,  in  Botany,  a  genus  of  the  order  fungi,  in  the  cryp. 
togamia  class  of  plants.  There  are  seventeen  British  species. 
The  lichnoides,  or  little,  black,  pin-headed  mucor,  grows  in 
groups  near  to  each  other,  in  chasms  of  the  barks  of  old  trees, 
and  upon  old  park-pales.  The  common  gray  mould,  grows  on 
bread,  fruit,  plants,  and  other  substances  in  a  putrid  state.  It 
grows  in  clusters  ;  the  stalks  a  quarter  of  an  inch  high,  pellu- 
cid, hollow,  and  cylindrical,  supporting  each  in  a  single  globu- 
lar head,  at  first  transparent,  afterwards  dark-gray;  which 
bursts  with  elastic  force,  and  ejects  small  round  seeds  disco- 
verable by  the  microscope.  The  yellow  frothy  mucor,  is  found 
on  the  leaves  of  plants,  such  as  ivy,  beech,  &c.  sometimes  upon 
dry  sticks,  and  frequently  upon  the  tan  or  bark  in  hot-houses. 
It  is  of  no  certain  size  or  figure,  but  of  a  fine  yellow  colour, 
and  a  substance  at  first  resembling  cream  beaten  up  into  froth. 
In  the  space  of  24  hours  it  acquires  a  thin  filmy  coat,  becomes 
dry,  and  full  of  sooty  powder  adhering  to  downy  threads. 

MUCUS,  a  fluid  secreted  by  certain  glands,  and  serving  to 
lubricate  many  of  the  internal  cavities  of  the  body.  In  its 
natural  state  it  is  generally  limpid  and  colourless  ;  but  from 
certain  causes  will  often  assume  a  thick  consistence,  and  whit- 
ish colour,  like  pus  ;  but  strong  sulphuric  acid  and  water,  dilu- 
ted sulphuric  acid,  and  caustic  alkaline,  lixivium,  and  water, 
will  serve  to  distlngush  pus  from  mucus  ;  the  vitriolic  acid  se- 
parates it  from  coagulable  lymph,  and  alkaline  lixivium  from 
serum.  Thus  when  a  person  expectorates  matter,  the  decom- 
position of  which  he  wishes  to  ascertain,  let  him  dissolve  it  in 
vitriolic  acid,  and  in  caustic  alkaline  lixivium  ;  and  let  him  add 
pure  water  to  both  solutions.  If  there  is  a  fair  precipitation 
in  each,  he  may  be  assured  that  some  pus  is  present.  But  if 
there  is  a  precipitation  in  neither,  it  is  a  certain  test  that  the 
mixture  is  entirely  mucus.  If  the  matter  cannot  be  made  to 
dissolve  in  alkaline  lixivium  by  time  and  trituration,  we  have 
also  reason  to  believe  that  it  is  pus. 

Mucus,  Nasal,  a  name  given  to  a  liquid  secreted  in  the 
cavities  of  the  nose,  and  discharged  outwardly,  either  by  the 
nostrils  or  by  the  fauces  when  it  descends  by  the  posterior  part 
of  the  nasal  cavities,  in  which  it  is  thrown  out  by  spitting. 
This  liquid,  always  exposed  to  the  air,  which  continually 
passes  through  the  nostrils,  is  thicker,  more  viscid,  and  more 
adhesive  than  the  tears  ;  and  the  carbonate  of  soda  it  con- 
tains, whilst  the  latter  contains  only  soda,  announces  that  the 
air  deposits  in  it  a  part  of  the  carbonic  acid  which  it  contains, 
especially  as  it  is  expired  out  of  the  lungs.  When  it  becomes 
thick  in  the  air,  it  frequently  assumes  in  it  the  form  of  small,  dry, 
brilliant,  and  as  it  were  micaceous  plates.  The  nasal  mucus 
experiences  no  real  putrifaction  in  the  air.  Water  does  not 
dissolve  it.  Acids  thicken  it  when  they  are  concentrated  and 
employed  in  small  proportions;  but  when  we  add  a  larger 
quantity,  they  re-dissolve,  and  give  it  difl'erent  shades  of  colour. 
The  mucus  of  the  nostrils  maintains  the  softness  of  the  mem- 
branaceous sides  of  the  nasal  cavities.  It  moderates  the  too 
great  sensibility  of  the  nervous  papilla;,  stops  and  fixes  the 
odorous  bodies,  and  blunts  their  too  great  activity.  It  like- 
wise purifies  the  air  that  is  respired,  by  taking  from  it  the  pul- 
verulent particles  which  it  carries  along  with  it,  and  which 
would  be  more  hurtful  in  the  lungs. 

MUFFLE,  in  metallurgy,  an  arched  cover,  resisting  the 
strongest  fire,  and  made  to  be  placed  over  coppelsand  tests  in 
the  operations  of  assaying,  to  preserve  them  from  the  falling  of 
coals  and  ashes  into  them  ;  though,  at  the  same  time,  of  such 
a  form,  as  is  no  hinderanee  to  the  action  of  the  air  and  fire  on  the 
metal,  nor  to  the  inspection  of  the  assayer. 

To  MiTFLE  tlic  Oars,  is  to  put  some  matting,  &c.  round 
that  part  of  the  oar  which  lies  on  the  edge  or  gunnel  of  the 
boat,  when  rowing,  to  prevent  its  making  a  noise  against  the 
tholes. 

MUFTI,  or  Mupiiti,  the  chief  of  the  ecclesiastical  order,  or 
primate,  of  the  Mussulman  religion.  His  authority  is  very  great. 
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In  nil  actions,  especially  criminal  ones,  his  opinion  is  required 

liy  K'^'i'K  liiiii  a  wtilintt,  in  wliioli  tlic  case  is  slated  tintlcr  leitcn- 
0(1  ijiiMics,  wliirli  lie  suliscrilies  uilli  words.  Ilcsliiill  or  shall  mil 
he  itiiniilutt.  Such  0(itHar<l  licMuiiir  is  paid  to  llic  mufti,  that 
the  grand  scijjnior  himself  rises  up  to  liiiii,  and  advances  seven 
steps  to  meet  him,  when  lie  conies  into  his  presence.  The  elec- 
tion of  the  mufti  is  solely  in  the  grand  seignior. 

MIJOIL,  Mullet,  a  genus  of  fishes  of  the  order  abdominales. 
Gmelin  notices  only  five  species.  Shaw  mentions  nine.  The 
common  mullet  is  generally  about  14  inches  in  length,  and  is 
found  not  only  in  the  Northern  and  Mediterranean  seas,  Iml  in 
the  Indian  and  Western  oceans.  The  imillets  collect  in  multi- 
tudes almost  close  to  the  shores,  thrusting  their  head  into  the 
soft  muddy  bottoms  in  quest  of  aquatic  insect."!.  On  the' ap- 
proach of  summer  they  ascend  rivers  to  a  considerable  distance 
from  the  sea,  to  deposit  their  ova.  They  are  rcgardeil  by  many 
as  excellent  food,  but  arc  not  often  seen  at  the  tables  of  the 
opulent- 
Ml'LBERRY.     S'ee  Morijs. 

MULE,  in  zoology,  a  mongrel  kind  ofquadruped,  generated 
between  an  ass  and  a  marc,  and  sometimes  between  a  horse 
and  a  she-ass.  The  mule  is  a  monster  of  a  middle  nature  be- 
tween its  parents,  and  incapable  of  propagating  its  species. 
Mules  arc  chielly  used  in  countries  where  there  are  rocky  and 
stony  roads,  as  about  the  Alps,  Pyrenees,  &c.  No  creatures 
are  so  proper  for  carrying  large  burdens,  and  none  so  sure 
footed.  They  will  travel  several  months  together  with  six  or 
eight  hundred  weight  upon  their  backs  ;  they  are  much  hardier 
and  stronger  than  the  horse,  and  will  live  and  work  twice  his 
age. 

Mi'Lr.s,  among  gardeners,  denote  a  sort  of  vegetable  mon- 
sters produced  by  putting  the  tarina  fecundans  of  one  species 
of  plant  into  the  pistil  or  utricle  of  another.  The  signification 
of  the  word  is  likewise  extended  to  every  kind  of  animal  pro- 
duced by  a  mixture  of  two  difTcrent  species. 

MULLERS  FOB  Grinding  Colours,  according  to  the  com- 
mon construction,  are  too  well  known  and  too  simple  to  need  a 
particular  description  here.  But  Rawlinson's  concave  muller, 
for  which  the  Society  of  Arts  presented  him  a  silver  medal  and 
ten  guineas,  on  account  of  its  ingenuity,  shall  find  a  place 
here. — This  machine  has  been  used  for  several  years,  and  has 
been  found  much  more  efl'ectual  and  expeditious  in  reducing 
the  colour  to  extreme  fineness  than  the  usual  method,  and 
much  less  injurious  to  the  health  of  the  workman,  who  fre- 
quently has  done  as  much  with  it  in  three  hours  as  he  could  in 
twelve  with  the  muller  and  slab.  The  machine  consists  of  a 
flat  cylinder  of  black  marble,  sixteen  inches  and  a  half  diame- 
ter, and  four  and  a  half  thickness,  with  an  axle  traversing  its 
centre,  (thus  somewhat  resembling  a  common  cutler's  grind- 
stone.) It  is  suspended  on  a  similar  frame,  in  a  vertical  posi- 
tion, and  turned  round  in  the  same  manner  by  a  winch  :  a  con- 
cave piece  of  marble  is  provided,  of  the  same  breadth  as  the 
circular  stone,  forming  a  segment  of  the  same  circle  one-third 
of  the  circumference  in  extent :  this,  which  may  be  considered 
as  the  muller,  is  fitted  into  a  piece  of  solid  wood  of  similar 
shape,  one  end  of  which  is  secured  loosely  by  a  hinge  or  other- 
wise to  the  frame  ;  the  other  end,  rising  over  the  circular  stone, 
and  supported  by  it,  is  further  pressed  down  on  it  by  a  long 
spring  bent  over  from  the  opposite  extremity  of  the  stand,  and 
regulated  as  to  its  pressure  hy  a  screw,  whose  end  turns  against 
the  concave  muller:  a  slight  frame  of  iron  in  front,  moveable 
on  a  hinge,  by  which  it  is  secured  to  the  frame,  supports  a 
scraper,  for  taking  olT  the  colour,  formed  of  a  piece  of  watch, 
spring,  which  is  turned  back  out  of  the  way  when  not  in  use. 
Mr.  K.  thinks  the  circular  grindstones  might  be  made  much 
larger  than  he  used,  to  advantage,  and  that  one  of  two  feet 
diameter  would  not  occasion  too  much  labour  to  one  man  to 
turn  it :  he  computes  that  in  his  machine  there  arc  seventy 
square  inches  of  surface  of  the  concave  muller  in  constant  work 
on  the  paint,  while  in  the  common  muller  not  more  than  sixteen 
square  inches  are  usually  in  contact  with  the  slab.  The  ma- 
chine will  be  found  equally  serviceable  for  the  colours  ground 
in  water  as  for  those  prepared  with  oil,  according  to  Mr.  R., 
who  highly  recommends  its  use  to  all  colourmcn.  Mr.  R. 
advises,  in  making  up  the  colours  in  bladders,  to  insert  a  bit  of 
quill  or  reed  in  the  neck  of  the  bladder,  which  will  thus  bind 
72. 


better  in  tying;  an<l,  admitting  of  a  secure  stopper,  will  bo 
more  cleanly  and  less  wasteful  than  the  usual  method  of  stop- 
ping with  a  nail,  an<l  keep  the  colour  more  safe  from  the  air. 

Ml'LIJ  S,  .'^I'liMi'LLi'.T,  a  gdius  of  (ishes  of  the  order  thora- 
cici.  (imilin  reckons  six,  Shaw  thirleeti  species.  The  red 
surnuillct  is  principally  found  in  the  M<(literranean  and  North 
seas,  where  it  arrives  at  the  length  of  twelv<r  or  fifteen  in<-.lies ; 
its  colour  is  a  rose  red,  tinged  with  olive-colour  on  the  back, 
and  of  a  silvery  cast  towards  the  abdomen.  It  is  generally 
considered  as  a  very  delicate  fish,  and  is  celebrated  for  having 
been  the  fashionable  object  of  Roman  luxury,  and  for  which 
enormous  sums  are  reported  to  have  been  sometimes  given. 
The  Romans  practised  a  singular  refinement  in  luxury,  by  first 
bringing  the  fish  alive  to  the  table,  in  a  transparent  vessel,  in 
order  that  the  guests  might  contemplate  the  beautiful  and 
rapid  changes  of  its  evanescent  colours  during  the  time  of  its 
gradual  expiration;  after  which,  it  was  prepared  for  their  repast. 

MULTANGULAR,  a  figure,  or  body,  which  has  many 
angles. 

MULTILATERAL,  in  Geometry,  is  applied  to  figures  which 
have  more  than  four  sides  or  angles. 

MULTINOMIAL,  or  Multinomial  Roots,  in  Mathematics, 
such  roots  as  are  composed  of  many  names,  parts,  or  mem- 
bers ;  as,  n  -f  J  -f-  (•/  -j-  c,  &lc.  See  Root. 

MIILTIPLE,  in  Arithmetic,  is  a  number  which  contains 
another  number  a  certain  number  of  times  ;  thus  18  is  a  multi- 
ple of  0,  or  of  3,  or  of  \),  i^c. 

Common  Multiple  of  two  or  more  numbers,  is  that  which 
contains  those  numbers  a  certain  number  of  times  ;  thus  .30  is 
a  common  multiple  of  4  and  t),  being  equal  to  9  times  the  first, 
and  4  times  the  second. 

To  find  i/ic  least  common  Multiple  of  several  Numbers. — Reduce 
them  all  to  their  prime  factors,  then  the  product  of  the  greatest 
powers  of  those  prime  factors  is  the  least  common  multiplo 
required.  Let  it  be  proposed  to  find  the  least  common  mul- 
tiple of  12,  25,  and  35,  or  the  least  number  that  will  divide  by 
each  of  them  without  a  remainder. 

Here  12  =  3  x  2' ;  25  =  5',  and  35  =  5  x  7  ; 
therefore         3  x  2'  x  5-  x  7  =z  210,  the  least  common  multi- 
ple required. 

MULTIPLE  Ratio,  or  Proportion,  is  that  which  is  between 
multiples.  If  the  less  term  of  the  ratio  is  an  aliquot  part  of 
the  greater,  the  ratio,  or  the  greater  to  the  less,  is  called  the 
multiple,  and  that  of  the  less  to  the  greater,  submultiple.  A 
submulliple  number  is  that  contained  in  the  multiple  ;  thus, 
the  numbers  1,  2,  and  3,  are  submultiples  of  9-  Duple,  triple, 
&c.  ratios,  as  also  sub-duples,  sub-triples,  &c.  are  so  many 
species  of  multiple  and  submultiple  ratios. 

MULTIPLICAND,  in  Arithmetic,  is  one  of  the  factors  in 
multiplication,  being  that  which  is  multiplied  by  the  other, 
which  is  called  the  multiplier. 

MULTIPLICATION,  is  one  of  the  principal  rules  in  arith- 
metic and  algebra  ;  and  consists  in  finding  the  amount  of  a 
given  number  or  quantity,  called  the  multiplicand,  when 
repeated  a  certain  number  of  times  expressed  by  the  multiplier ; 
and  this  amount  is  generally  termed  the  product ;  also  the 
multiplier  and  multiplicand  arc  commonly  called  factors. 
Multiplication  is  either  simple  or  compound. 

Simple  Multiplication,  is  when  the  proposed  quantities  are 
integral  numbers. —  Rule.  Place  the  multiplier  under  the  multi- 
plicand, so  that  units  may  fall  under  units,  tens  under  tens, 
and  so  on.  Then  begin  at  the  right  hand,  and  multiply  every 
figure  in  the  multiplicand,  by  each  of  the  figures  in  the  multi- 
plier. Find  how  many  tens  there  are  in  the  product  of  every 
two  simple  figures,  and  set  down  the  remainder  directly  under 
the  figure  you  are  multiplying  by,  or,  if  there  be  nothing  over,  a 
cipher-  Carry  as  many  units  as  there  were  tens  to  the  pro- 
duet  of  the  next  figure,  and  proceed  in  like  manner  till  the 
whole  is  finished.  Then  add  all  the  separate  products  together 
for  the  answer. 

Proof  of  Multiplication.  1.  Invert  the  operation,  by 
making  the  multiplier  and  multiplicand  change  places,  and  if 
you  thus  obtain  the  same  result,  it  is  highly  probable  the  work 
is  right.  2.  Cast  out  all  the  9's  from  the  multiplier,  multipli- 
cand, and  product ;  and  multiply  the  overplus  of  the  two 
former  together,  and  cast  the  9's  out  of  this  product  •  then  if 
8P 
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tliis  remainder  be  tlie  same  as  that  arising  from  the  total  pro- 
duct, the  operation  is  probably  right ;  but  if  not,  it  is  certainly 
wrong.  Tliis  proof  depends  upon  a  singular  property  of  the 
number  9 ;  viz.  tliat  any  number  divided  by  9,  will  leave  tlie 
same  remainder,  as  tlie  sum  of  its  digits  when  divided  by  the 
same  number.  3.  Another  proof  for  multiplication  is  drawn 
from  a  particular  property  of  tlie  number  U,  which  is  this, 
that  the  sum  of  the  digits  in  the  odd  places,  that  is,  the  1st, 
3d,5tli,  &c.  being  taken  from  the  sum  of  the  digits  in  the  2d, 
4th,  &,c.  places,  the  remainder,  when  divided  by  11,  will  leave 
the  same  overplus,  as  the  whole  number  when  divided  by  11. 
If  the  former  sum  be  greater  than  the  latter,  as  many  times  11 
must  be  added  to  it,  as  will  make  the  latter  sum  the  greater  of 
the  two.  This  being  observed,  the  proof  by  this  number  will 
be  the  same  as  in  the  former  case. 

Example.  \0 

45684  multiplicand.  oXo 

4.'574  multiplier. 
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proof  by  9. 


proof  by  11. 


is  at  variance  with 
since  it  supposes 


But  it  must  be  evident  lliatthis  process 
all  the  known  laws  of  mathematical  science 
a  knowledge  of  division  even  previous  to  that  of  multiplication, 
which  is  absurd;  and  the  editor  very  reluctantly  admits  into 
the  pages  of  his  work  an  illustration  which  is  opposed  to  prac- 
tice, but  sanctioned  by  the  authority  of  a  custom  known  only 
among  the  unscientific  and  illiterate. 

The  other  proof  by  inverting  the  operation  depends  upon 
this  ;  that  the  product  of  tno  numbers  is  the  same,  whichever 
of  the  two  is  the  multiplier  ;  or  generally,  that  a  times  b  is  the 
same  as  b  times  a  ;  which,  though  generally  considered  as  an 
axiom,  is  in  fact  a  proposition,  and  one  that  is  not  very  easily 
demonstrated. 

Co»i/)owH(Z  Multiplication,  is  the  method  of  finding  the  pro- 
duct arising  from  a  compound  and  simple  quantity. — Rule. 
Place  the  multiplier  under  the  lowest  denomination  of  the 
multiplicand,  and  multiply  this  denomination  by  the  multiplier. 
Find  how  many  units  of  the  next  higher  denomination  are 
contained  in  the  product;  set  down  the  remainder,  and  carry 
the  units  to  the  next  product,  with  which  proceed  as  before, 
and  so  on  through  all  the  denominations  to  the  last,  and  the 
result  will  be  the  answer  required. 

Note.  If  the  multiplier  exceed  12,  the  operation  will  be  much 
simplified  as  follows: — 1.  If  the  given  multiplier  be  a  compo- 
site number,  multiply  successively  by  each  of  its  factors, 
instead  of  the  whole  number  at  once.  2.  If  the  given  multi- 
plier be  not  a  composite  number,  take  that  which  is  nearest  to 
it,  and  multiply  by  its  factors  as  before;  then  add  or  subtract 
as  many  times  the  first  line,  as  the  number  so  taken  is  less  or 
greater  than  the  multiplier.  Also,  if  there  be  any  fractional  part 
belonging  to  the  multiplier,  take  such  part  of  the  multiplicand 
as  this  fraction  is  of  a  unit,  and  add  it  to  the  result  before  found. 

MULTIPLIER,  or  Multiplicator,  the  number  by  which 
another  is  multiplied. 

MULTIPLYING  GLASS,  inOptlcs,  one  wherein  objects  ap- 
pear increased  in  number.  It  is  otherwise  called  a  polyhedron, 
being  ground  into  several  planes  that  make  angles  with  each 
other ;  through  which  the  rays  of  light  issuing  from  the  same 
point  undergo  different  refractions,  so  as  to  enter  the  eye  from 
every  surface  in  a  dilTerent  direction. 

MULTIVALVES,  in  Natural  History,  the  name  of  a  general 
class  of  shell-fish  consisting  of  three  or  more  shells. 

MUM,  a  kind  of  malt  liijuor  much  drunk  in  Germany,  and 
chielly  brought  from  Brunswick,  which  is  the  place  of  most  note 
for  making  it. 

MUMMY,  a  body  embalmed  or  dried,  in  the  manner  used 
by  the  ancient  Egyptians  :  or  the  composition  with  which  it  is 
embalmed.  Mummy  has  been  esteemed  resolvent  and  bal- 
samic ;  but  whatever  virtues  have  been  attributed  to  it,  seem  to 
be  such  as  depend  more  upon  the  ingredients  used  in  preparing 
the  llesh  than  in  the  llesh  itself. 

MUNICIPAL,  in  the  Roman  civil  law,  an  epithet  which  sig- 
nifies invested  with  the  rights  and  privileges  of  Roman  citizens. 

Municipal,  in  Great  Britain,  is  applied  to  the  laws  that  ob- 
tain in  any  particular  city  or  province  ;  and  those   are  called 


municipal  officers  who  are  elected  to  defend  the  interest  of  cities, 
to  maintain  their  rights  and  privileges,  and  to  preserve  order 
among  the  citizens. 

MURAL  Arch,  (from  murus,  a  wall,)  a  wall,  or  arched  wall, 
placed  exactly  in  the  plane  of  the  meridian,  for  fixing  a  large 
quadrant,  sextant,  or  other  instrument,  to  observe  the  meri- 
dian altitude,  &c.  of  the  heavenly  bodies. 

MURyENA,  the  Eel,  a  genus  of  fishes  of  the  order  apodes. 
There  are  five  species,  according  to  Shaw.  Gmclin  enumerates 
nine.  The  common  eel  is  particularly  distinguished  by  the 
steadiness  and  uniformity  of  its  colours;  an  olive-brown  on  the 
back,  and  silvery  lustre  on  the  sides  and  brneath  ;  but  more 
expressively  still  by  the  great  elongation  of  its  under  jaw.  Its 
general  size  is  from  two  to  three  feet ;  it  is  slow  in  its  growth, 
and  considered  as  very  long  lived.  Its  usual  food  consists  of 
insects,  worms,  and  the  eggs  of  other  fishes.  It  is  viviparous, 
producing  great  numbers  at  a  birth  ;  but  of  a  \ery  diminutive 
size.  It  continues  generally  during  the  day  in  its  hole  in  the 
banks,  which  it  furnishes  with  two  avenues,  to  facilitate  its  es- 
cape and  security.  By  night  it  ranges  for  food.  In  winter  it 
appears  to  be  ingulfed  in  mud,  and  remains  in  this  state  of 
seclusion  and  tranquillity,  if  not  torpor,  till  the  return  of  spring 
invites  it  to  a  renewal  of  its  excursions.  The  conger  eel,  gene- 
rally darker  above,  and  more  splendid  beneath  than  the  former 
species,  grows  to  its  largest  size  in  the  Mediterranean,  where 
it  is  sometimes  found  ten  feet  long,  and  a  hundred  pounds 
weight.  It  is  found  in  the  North  American  seas  also  :  it  occa- 
sionally, particularly  in  the  spring,  makes  excursions  into  riv- 
ers, and  is  found  in  vast  abundance  in  the  Severn.  Congers 
are  extremely  voracious,  devouring  immense  quantities  of  the 
smaller  fishes,  and  of  crabs  before  the  shell  of  the  latter  is 
completely  formed  and  hardened. 

MURDER.     &e  Homicide. 

MUREX,  in  Natural  History,  a  genus  of  univalve  or  simple 
shells,  without  any  hinge,  formed  of  a  single  piece,  and  beset 
with  tubercles  or  spines.  The  mouth  is  large  and  oblong,  and 
has  an  expanded  lip,  and  the  clavicle  is  rough. 

MuREX,  in  Zoology,  a  genus  of  insects  belonging  to  the 
order  of  vermes  testacea.  From  a  species  of  murex  on  the 
coasts  of  Guayaquil  and  Guatimala,  in  Peru,  a  liquor  is  ex- 
tracted which  dyes  cottons,  silks,  and  wool  of  a  beautiful  per- 
manent purple  colour.  The  shell  which  contains  it  adheres  to 
the  rocks  that  are  washed  by  the  sea.  It  is  of  the  size  of  a  large 
walnut.  The  liquor  may  be  extracted  two  w  ays  ;  some  kill  tire 
animal  after  they  have  drawn  it  out  of  the  shell,  then  press  it 
with  a  knife  from  head  to  tail,  separate  from  the  body  the  part 
where  the  liquor  is  collected,  and  throw  away  the  rest.  When 
this  operation,  after  being  repeated  on  several  snails,  has  af- 
forded a  certain  quantity  of  fluid,  the  thread  intended  to  be 
dyed  is  dipped  in  it,  and  the  process  is  finished.  The  colour, 
which  is  at  first  of  the  whiteness  of  milk,  becomes  afterwards 
green,  and  is  not  purple  till  the  thread  is  dry.  Those  who 
disapprove  of  this  method  draw  the  fish  partly  out  of  the  shell, 
and,  squeezing  it,  make  it  yield  a  fluid  which  serves  for  dyeing  : 
they  repeat  this  operation  four  times  at  different  intervals,  but 
always  with  less  success.  If  they  continue  it,  the  fish  dies. 
No  colour  at  present  known,  says  the  Abbe  Raynal,  can  be 
compared  to  this,  either  as  to  lustre,  liveliness,  or  duration. 
It  succeeds  better  on  cotton  than  wool,  linen,  or  silk. 

MURIATES,  in  Chemistry,  a  genus  of  salts  formed  from  the 
muriatic  acid  with  certain  bases. 

MURIATIC  Acid.  When  equal  volumes  of  hydrogen  and 
chlorine  gases  are  mixed  and  exposed  to  light,  they  combine 
and  produce  a  sour  compound  commonly  called  muriatic  acid 
gas,  or,  in  conformity  to  the  modern  nomenclature,  hydro- 
chloric acid  gas.  Muriatic  acid  may  also  readily  be  procured 
by  acting  upon  common  salt  by  sulphuric  acid  ;  the  evolved 
gas  must  be  received  over  mercury.  It  was  first  obtained 
pure  by  Dr.  Priestley,  but  its  composition  was  discovered  by 
Scheele,  and  has  since  been  most  ably  investigated  by  Sir 
Humphrey  Davy.  Muriatic  acid  gas  extinguishes  llamc:  it  is 
greedily  absorbed  by  water,  which  takes  up  480  times  its  bulk, 
and  has  its  specific  gravity  increased  from  1  to  1-210.  Thus, 
dissolved  in  water,  it  forms  the  liquid  muriatic  acid,  or  spirit 
of  salt,  and  may  easily  be  procured  by  distilling  a  mixture  of 
dilute  sulphuric  acid  and  common  salt,  as  directed  in  the  Lon- 
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don  Pliarmacopceia.  The  marine  acid  in  commerce  lias  a  straw 
colour;  but  this  is  owinf,^  to  accidental  impurity;  for  it  docs 
not  obtain  in  Ihc  acid  i)rodu(x-(l  bj  the  iiuiirr),'n.ition  of  water 
with  the  aeriform  acid.  'I'lie  muriatic  iuid  is  one  of  those 
longest  known,  and  some  of  its  compounds  arc  anionp  those 
salts  with  wliicli  we  arc  most  familiar.  'I'hc  muriates,  when  in 
n  state  of  dryness,  are  actually  chlorides,  consisting;  of  chlo- 
rine and  the  metal  ;  but  moisture  makes  them  instantly  pass 
to  the  state  of  muriates. 

MUKKAIN,  or  (!akglk,  a  contapions  disease  amonp  cattle, 
principally  caused  by  a  hot  dry  season,  or  j;eneral  putrefaction 
of  the  air,  which  bejjets  an  inflammation  of  the  blood,  and  a 
swelliii};  in  the  throat,  that  soon  proves  mortal.  The  symptoms 
are,  a  han<;ins  down  and  swilling  of  tlic  head. abundance  of  (;nin 
in  the  eyes,  rattling  in  the  throat,  a  short  breath,  palpitation 
of  the  heart,  stajigering,  a  hot  breath,  and  a  shining  tongue. 

MIS,  the  lidt,  a  genus  of  mammalia,  of  the  order  glires. 
There  arc  forty-six  species.    The  musk  rat,  as  large  as  a  small 
rabbit,  and  very  common  in  Canada,  resenddes  the  beaver  in 
the  shape  of  its  body,  and  in  its  instincts  and  character.     It 
lives  in  society,  and  constructs  its  habitation  with  j'reat  skill 
and  art,  about   two  feet  in  diameter,  and  stuccoed  within  with 
particular  neatness,  on  the  border  of  some  lake  or  stream,    (^)n 
the  outside  it  is  covered  witli  a  matting  of  rushes,  compac^led 
vvitli  great  closeness  to  preclude  moisture.     These  animals  live 
on  roots  and  herbage,  which,  however,  they  do  not  store  up  in 
their  houses,  but  make  excursions  for,  as  they  are  wanted  dur- 
ing the  winter ;  in  summer  they  make  long  progresses  in  pairs. 
They  have  a  strong  odour  of  musk,  and  walk  and  run  with 
great  awkwardness  ;  are  easily  tamed,  and  highly  valued  for 
their  fur.     The  Norway  rat,  supposed  to  have  been  imported 
into  Kurope  from  India,  lias  in  this  country  almost  extirpated 
the  black  rats.     It  subsists  not  only  on  grain   and  fruits,  but 
frequently  attacks  poultry  and  rabbits,  as  well  as  various  other 
animals.     The  black  rat,  is  considerably  smaller  than  the  for- 
mer ;  its  habits  are  almost  precisely  similar.     It  is  supposed 
to  come  from  the  same  countries.     It  is  reported  by  travellers, 
that  in  various  parts  of  Germany  it  is   sometimes  taken  and 
domesticated,  and,  having  a  bell  put  round  its  neck,  is  thus 
almost  invariably  found   to  alarm  all  others  of  its  species  from 
the  vicinity.     The  water  rat,  iidiabits  the  temperate  and  cold 
climates  of  Europe  and  Asia,  fiequenting  the  banks  of  rivers 
in  which  it  burrows.     It  subsists  on  I'rogs,  on  roots  and  other 
vegetable  substances  ;  swims  with  great  speed,  and  can  re- 
main under  water  a  considerable  time.     It  never  infests  houses. 
The  hamster,  is  a  species  of  the  pouched  rats,  and  the  sole 
European  species  of  that  description.     The  pouches  are  one  on 
each  side  of  the  mouth,  and,  when  filled,  are  like  two  blown 
bladders.     These   animals  are   found   in   Poland   and   Russia, 
and  are  extremely  injurious  by   the  quantities  of  grain  which 
they  devour,  and  carry  oil"  for  their  autumnal   store  in  their 
pouches.     The  females  arrange  their  mansions  difl'crently  from 
the  males,  and  never  reside  with  them.     As  winter  approaches, 
they  seclude   themselves   completely,   and   enjoy  their   stores, 
which  are  generally  consumed  when  the  winter  reigns  in  full 
rigour:  they  roll  themselves  up,  and  continue  till  spring  in  a 
state   of  profound    slumber.     Their   bodies   are  cold,   the   fat 
coagulated,  and  their  limbs  stilVened,  and  they  may  be  opened 
without  awaking  them.     The  heart  beats  only  fifteen  times  in  a 
minute,  while  in  the  summer  its  pulsations  are  150  in  the  same 
time.    The  waking  of  the  hamsters  from  their  lengthened  sleep 
is  gradual,  occupjiug  sometimes  no  less  than  two  hours.    These 
animals  are  unsocial,  fierce,  and  malignant.    They  attack  every 
■weaker  creature,  and  very  frequently  destroy  each  other.     The 
common  mouse,  inhabits  almost  every  part  of  the  world,  is  shy 
and   timid,  but  not  ferocious.     It  produces  generally  from  six 
to  ten  at  a  birth,  and  breeds  several  times  in  a  year.     Its  skin 
is  sleek,  and  its  eyes  are  bright  and  lively  ;  its  limbs  are  neatly 
formed,  and  its  movements   are  extremely   agile.     The  long- 
tailed  field-mouse,  is  somewhat  larger  than  the  former,  and  of 
a  yellowish-brown  colour.  It  feeds  on  acorns,  fruits,  and  grain, 
and  lays  up  magazines  in  its  burrow  for  the  winter.     It  is  found 
piincipally  in  dry   grounds,  is  common  in   all  the  temperate 
regions  of  Europe,  and  is  particularly  abundant  and  destruc- 
tive in  France,  where  it  is  stated  to  commit  very  great  waste. 
Under  a  scarcity  of  the  usual  supplies,  these  animals  arc  sup- 


posed to  destroy  each  other.  The  harvest  mouse,  is  the  smallest 
of  ISiilish  <|uailrupeds,  wcigliing  only  the  sixth  part  of  an  ounce, 
Its  iirst  is  most  artificially  platted  of  the  blades  of  wheat,  and 
of  the  size  of  a  cricket  ball,  the  opening  to  it  being  closed  i.p 
so  .skilfully,  as  to  be  almost  imperceptible.  Such  is  its  com- 
pactness, that  it  may  be  rolled  over  the  table  without  derange- 
ment. One  found  of  this  description  contained  eight  young, 
and  appeared  completely  full  without  the  dam.  In  the  winter 
these  animals  linrrow  deep  in  the  earth  ;  but  their  favourite 
habitation  is  the  i^orn-stack.  The  blind  rat,  is  perhaps  one  of 
the  largest  and  most  remarkable  of  its  tiibc,  measuring  between 
seven  and  eight  inches  in  length,  and  being  entirely  destitute 
both  of  eyes  and  tail. 

ML  SA,  in  liotany,  a  genus  of  the  polyganiia  monoccia  class 
and  order.  Natural  order  of  s<Mtaniiriea;.  There  are  three 
species  :  M.  paradisiaea,  plantain-tree,  rises  with  a  soft  herba- 
ceous stalk,  iiftcen  or  twenty  feet  in  height;  the  lower  part  of 
the  stock  is  fre(iuently  as  large  as  a  man's  thigh,  diiniiiishing 
gradually  to  the  top,  where  the  leaves  come  out  on  every  side, 
being  often  more  than  six  feet  long  and  two  broad.  When  the 
plant  is  grown  to  its  full  height,  the  spike  of  llowers  appears 
iVom  the  centre  of  the  leaves  nearly  four  feet  in  length,  nodding 
on  one  side.  The  fruit  is  about  nine  inches  long,  and  more 
than  an  inch  in  dianuter,  a  little  incurved,  having  three  angles  ; 
the  skin  is  tough,  within  is  a  solt  pulp  of  a  luscious  sweet 
flavour  ;  the  spikes  of  the  fruit  are  often  so  large  as  to  weigh 
upwards  of  forty  pounds.  It  is  a  native  of  the  East  Indies  and 
other  parts  of  the  Asiatic  continent;  it  is  generally  eidtivated 
between  the  tropics,  the  fruit  being  execllent  nutritious  food. 
The  banana-tree,  dillers  from  the  preceding  in  having  its  stalks 
marked  with  dark  purple  stripes  and  spots:  the  fruit  is  shorter 
and  rounder,  with  a  soft  pulp  of  a  more  luscious  taste.  Hee 
Banana. 

MUSCA,  in  Natural  History,  the  /"///,  a  genus  of  insects  of 
the  order  dipttra.  This  is  a  very  numerous  genus,  not  fewer 
than  a  thousand  species  having  been  enumerated-  They  arc 
divided  into  sections;  viz.,  A.  with  short  feelers;  and  15.  with- 
out feelers.  These  sections  are  again  separated  into  others. 
The  larva  in  the  dillerent  tribes  of  flies  differ  far  more  in  habit 
than  the  complete  insects,  some  being  terrestrial,  and  others 
aquatic.  Those  of  the  common  kinds  are  distinguished  by  the 
title  of  maggots,  and  spring  from  eggs  deposited  on  various 
putrid  substances.  Several  of  the  aquatic  kinds  are  of  singu- 
larly curious  formation,  and  exhibit  wonderful  examples  of  tlie 
provision  ordained  by  nature  for  the  preservation  of  even  the 
meanest  animals.  The  general  form  of  the  pupa  is  that  of  an 
oval,  difl'crently  modified,  according  to  the  species,  and  formed 
by  the  external  skin  of  the  larva.  .Some  species  cast  their  skin 
before  they  change  into  the  pupa  state. 

MrscA  AusTKALls,  lite  Suutliern  Fh/,  or  Bee,  is  situated 
south  of  the  Cross,  and  by  the  Antarctic  circle;  it  contains 
four  stars  of  the  fourth  magnitude.  The  introduction  of  the  Bee 
among  the  celestial  host  is  a  pretty  idea,  as  well  on  account 
of  the  natural  qualities  of  this  most  extraordinary  insect,  as  oa 
account  of  its  being  the  old  hierogl\phic  of  royalty.  Of  the 
insentient  part  of  animated  nature,  the  bee  is  prince  and  chief 
for  foresight,  ingenuity,  industry,  and  fidelity:  it  was  thence 
the  fittest  symbol  of  a  good  king. 

Mi'SCA  BoREALis,  the  IS'oil/irrn  Fly,  is  a  small  and 
modern  asterism,  containing  only  six  stars,  viz.  one  of  the 
third  magnitude,  two  of  the  fourth,  he.  It  is  situated  north  of 
Aries,  and  south  of  Triangula  and  Perseus. 

MUSCHENI3ROEK,Pi;rru,  a  very  eminent  mathematician 
and  philosopher,  was  born  at  Utrecht,  about  the  year  1700. 
He  was  professor  of  mathematics,  first  in  that  city,  and  after- 
wards at  Leydcn,  where  he  died  in  fTtif. 

MUSCI,  in  Botany,  Mvssi-s,  one  of  the  seven  families  into 
which  Linna'us  divided  all  vegetables.  These  plants  constitute 
the  second  order  of  the  class  cryptogamia.  This  order  is  suh- 
di\ided  into  eleven  genera,  from  the  presence  or  absence  of 
the  calyx,  which  in  these  plants  is  a  veil  that  is  placed  over 
the  tops  of  the  stamina,  and  denominated  calyptra,  from  the 
sexes  of  the  plants,  which  bear  male  and  female  flowers,  some- 
times on  the  same,  sometimes  on  distinct  roots,  and  from  the 
manner  of  growth  of  the  female  flowers,  which  are  sometimes 
produced  singly,  sometimes  in  bunches  or  cones. 
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Musci,  is  also  the  name  of  (he  fifty-sixth  order  in  Linnaeus's 
Fragments  of  a  Natural  Method,  consisting  of  genera  which 
are  exactly  those  of  the  second  order  in  the  class  cryptogamia. 
These  plants  resemble  the  pines  and  firs,  and  other  evergreens 
ni  that  class,  in  the  form  and  disposition  of  their  leaves,  and 
manner  and  growth  of  the  female  tlowers,  which  are  generally 
formed  into  a  cone.  They  freciuently  creep,  and  extend  them- 
selves like  a  carpet  upon  the  ground,  trees,  and  stones,  col- 
lected into  bunches  or  tufts.  Few  of  the  mosses  are  annual 
plants,  being  mostly  perennial  and  evergreens.  Their  growth 
is  slow  ;  though  preserved  dry  several  years,  they  resume  their 
original  verdure  upon  being  moistened.  They  delight  in  a  cool 
moist  situation,  and  northerly  exposure,  where  they  are 
.screened  from  the  sun.  The  roots  are  fibrous,  slender, 
branched,  and  short.  The  stems  and  branches  are  cylindric  and 
weak,  creeping  on  the  ground,  and  striking  root  on  every  side. 

MUSCICAPA,  the  Flij-cuteher,  a  genus  of  birds  of  the  order 
passeres.  There  are  seventy-nine  species.  The  spotted  fly- 
catcher arrives  in  this  country  in  the  spring,  and  leaves  it  in 
September.  It  attaches  its  nest  not  unfrequenlly  to  the  end  of 
a  beam  of  a  house  ;  and  sometimes  builds  it  in  a  vine  or  sweet- 
briar  tree,  spread  against  a  wall-  It  returns  for  a  succession 
of  seasons  to  the  same  situation.  It  feeds  on  insects,  which  it 
catches  with  astonishing  dexterity,  sometimes  on  the  wing, 
sometimes  by  a  sudden  leap  from  its  perch.  It  is  one  of  the 
most  silent  and  most  familiar  of  summer  birds.  Its  only  note 
is  a  plaintive  sound  on  the  approach  of  danger.  In  Kent  it  is 
called  the  cherry-sucker,  being  particularly  fond  of  that  fiuit. 
The  pied  fly-catcher,  is  not  to  be  found  in  great  numbers  in 
any  part  of  this  island,  but  is  most  frequently  to  be  met  with 
in  Yorkshire,  and  the  contiguous  counties- 

MUSCLE,  in  Anatomy,  a  part  of  the  human  body,  destined 
to  .move  some  other  part,  in  general  by  a  voluntary  motion, 
being  composed  principally  of  flesh  and  tendinous  fibres,  with 
veins,  nerves,  and  lymphatics ;  surrounded  by,  or  enclosed  in, 
one  common  membrane.  The  muscular  parts  of  animals  are 
known  in  common  language  by  the  name  of  flesh.  Muscular 
flesh  is  composed  of  a  great  number  of  fibres  and  threads,  of 
reddish  or  whitish  colour ;  these,  after  they  have  been  acted  on 
by  water,  to  separate  the  extraneous  matter,  are  left  in  the 
slate  of  gray  fibres,  insoluble  in  water,  and  becoming  brittle 
wben  dry.  The  muscles  likewise  contain  albumen,  gelatine, 
extractive,  phosphate  of  soda,  of  ammonia,  and  lime. 

MUSCLES,  Insertion  unci  Force  of  the.  The  all-wise  Author 
of  nature  has  furnished  animals  with  limbs  moveable  about  the 
joints  by  means  of  muscular  cords  inserted  near  the  joint,  or 
centre  of  motion.  In  order  to  calculate  the  force  of  any  mus- 
cle, we  are  to  consider  the  bones  as  levers  ;  and  then  the  power 
or  force  of  the  muscle  will  be  always  to  the  resistance  or  weight 
it  is  capable  of  raising,  as  the  greater  distance  of  the  weight 
from  the  centre  of  motion  is  to  the  lesser  distance  of  the  power. 
The  muscles  that  move  the  lower  jaw,  when  taken  altogether, 
do  not  in  a  man  exceed  the  weight  of  one  pound,  and  yet  exert 
a  force  equal  to  534  pounds,  and  in  mastifl-dogs,  wolves,  bears, 
lions,  &c.  their  force  is  vastly  superior.  The  motion  of  the  far 
greater  part  of  the  muscles  are  voluntary,  or  dependent  on  our 
•will ;  those  of  a  few  others  involuntary.  The  former  are  called 
animal,  the  other  natural  motions.  Finally,  the  motions  of 
some  of  the  muscles  are  of  a  mixed  kind,  partly  animal  and 
partly  natural.  Those  muscles  which  perform  the  voluntary 
motions,  receive  nerves  from  the  brain  or  spinal  marrow  ;  those 
which  perform  their  motions  involuntaril^ ,  have  their  nerves 
from  the  cerebellum;  and  those  whose  motion  is  partly  volun- 
tary, and  partly  involuntary,  have  theirs  in  part  from  the  brain, 
and  in  part  from  the  cerebellum. 

MUSES,  certain  fabulous  divinities  amongst  the  Pagans, 
supposed  to  preside  over  the  arts  and  sciences.  Some  reckon 
the  muses  to  be  no  more  than  three,  vi:.,  Mneme,  Aoede;  and 
Melete;  that  is.  Memory,  Singing,  and  Meditation:  but  the 
most  ancient  authors,  and  particularly  Homer  and  Hcsiod, 
reckon  nine  ;  viz.,  Clio,  which  means  glory  ;  Euterpe,  pleas- 
ing; Thalia,  nourishing  ;  Melpomene,  attracting  ;  Terpsichore, 
rejoicing  the  heart ;  Erato,  the  amiable;  Polyhymnia,  a  multi- 
tude of  songs  ;  Urania,  the  heavenly;  and  Calliope,  sweetness 
of  voice.  To  Clio  they  attributed  the  invention  of  history  ;  to 
Melpomene,  tragedy  j  to  Thalia,  comedy  ;  to  Euterpe,  the  use 


of  the  (lute;  to  Terpsichore,  the  harp;  and  to  Eiato,  the  lyro 
and  lute;  to  Calliope,  heroic  verse;  to  Urania,  astrology;  and 
to  Polyhymnia,  rhetoric. 

MUSEUM,  a  collection  of  rare  and  interesting  objects, 
selected  from  the  whole  circle  of  natural  history  and  the  arts, 
and  deposited  in  apartments  or  buildings,  either  by  the  com- 
mendable generosity  of  rich  individuals,  generally  governments 
or  monarchs,  for  the  inspection  of  the  learned  and  the  great 
mass  of  the  public.  The  term,  which  means  literally,  a  study, 
or  place  of  retirement,  is  said  to  have  been  applied  originally 
to  that  part  of  the  royal  palace  at  Alexandria  appropriated 
for  the  use  of  learned  men,  and  the  reception  of  the  literary 
works  then  extant.  According  to  ancient  writers,  they  were 
formed  into  classes  or  colleges,  each  of  which  had  a  competent 
sum  assigned  for  their  support;  and  we  are  further  informed, 
that  the  establishment  was  founded  by  Ptolemy  Philadelpbus, 
who  added  a  most  extensive  library. 

MUSHROOM.  Aynricus  Campestris. — Is  cultivated  and 
well  known  at  our  tables  for  its  fine  taste  and  utility  in  sauces. 
These  plants  do  not  produce  seeds  that  can  be  saved  ;  they 
arc  therefore  cultivated  by  collecting  the  spawn,  which  is 
found  in  old  hot-beds  and  in  meadow  lands.  Various  methods 
have  been  lately  devised  for  raising  mushrooms  artificially  : 
but  none  seem  to  be  equal  to  those  raised  in  beds,  as  is  de- 
scribed in  all  our  books  of  gardening.  Raising  this  vegetable 
in  close  rooms  by  fire  heat,  has  been  found  to  produce  them 
with  a  bad  flavour  ;  and  they  are  not  considered  so  wholesome 
as  those  grown  in  the  open  air,  or  when  that  element  is  ad- 
mitted at  times  freely  to  the  beds. 

Mushroom,  Brown.  Agaricus  Cinnamomens. — The  whole  of 
this  plant  has  a  nice  smell,  and  when  slewed  or  broiled  has  a 
pleasant  flavour.  It  is  to  be  found  in  dry  woods,  old  pastures, 
&c.  and  is  fit  for  use  in  October. 

Mushroom,  Violet.  Agaricns  Violaceus. — This  mushroom 
requires  more  broiling  than  all  the  rest;  but  when  done  well 
and  seasoned,  it  is  very  good.  It  is  found  in  dry  woods,  old 
pastures,  &e.  where  it  grows  to  a  large  size. 

MUSIC,  a  science,  which  teaches  the  properties,  depen- 
dencies, and  relations  of  melodious  sounds  ;  or  the  art  of  pro- 
ducing harmony  and  melody  by  the  due  combination  and 
arrangement  of  those  sounds.  The  ancient  writers  on  this 
science  diflfer  greatly  as  to  its  object  and  extent.  In  general 
they  give  to  it  a  much  wider  latitude  than  that  which  it  obtains 
with  us.  Under  the  name  of  music  they  comprehended  not 
only  the  melodious  union  of  voices  and  instruments,  but  also 
the  dance,  gesture,  poetry,  and  even  all  the  other  sciences. 
Hermes  defines  music  to  be  the  general  knowledge  of  order; 
which  n  as  also  the  doctrine  of  Plato,  who  taught  that  every 
thing  in  the  universe  was  music.  Music,  however,  properly  so 
called,  only  concerns  the  due  order  and  proportion  of  sounds; 
and  is  divided  into  two  parts,  the  theoretical  and  the  practicaK 
Theoretical  music  comprehends  the  knowledge  of  harmony  and 
modulation  ;  and  the  laws  of  that  successive  arrangement  of 
sound  by  which  air  or  melody  is  produced.  Practical  music 
is  the  art  of  bringing  this  knowledge  and  those  laws  into  ope- 
ration, by  actually  disposing  of  the  sounds,  both  in  combina- 
tion and  succession,  so  as  to  produce  the  desired  effect  ;  and 
this  is  the  art  of  composition  :  but  practical  music  may  in  fact 
be  said  to  extend  still  further,  and  to  include  not  only  the  pro- 
duction of  melodious  and  harmonious  composition,  but  also  its 
performance. 

MUSICAL  or  Harmovial  Proportion.  See  Proportion. 

MUSK,  a  substance  secreted  into  a  bag,  situated  in  the  um- 
bilical region  of  the  moschus  moschifer.  Its  colour  is  brownish 
red;  its  feel  unctuous;  its  taste  bitter;  and  its  smell  aromatic 
and  intensely  strong.  It  is  partially  soluble  in  water,  which 
acquires  its  smell ;  and  in  alcohol,  but  that  liquid  does  not 
retain  the  odour  of  musk. 

MUSKET,  a  fire-arm,  borne  on  the  shoulder,  and  used  In 
war.  The  length  of  a  musket  is  fixed  at  three  feet  eight  inches 
from  the  muzzle  to  the  pan.  In  Fortification,  the  length  of  the 
line  of  defence  is  limited  by  the  ordinary  distance  of  a  musket- 
shot,  which  is  about  one  hundred  and  twenty  fathoms. 

MUSKETOON,  a  short  thick  musket,  whose  bore  is  the 
thirty-eighth  part  of  its  length:  it  carries  five  ounces  of  iron, 
or  seven  and  a  half  of  lead,  with  an  equal  quantity  of  powder. 
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MUSLTN,  a  fine  tliin  sort  of  cotton  cloth,  wliicli  bears  a 
downv  nap  on  its  surlacc.     Sec  Cor  ion. 

MUSTAIU),  WiHTH.  Sinaiiis  .IMn.— This  is  sown  early  in 
the  spring,  to  be  eaten  as  salad  with  cress  anJ  other  things  of 
the  like  nature  ;  it  is  of  easy  culture.  A  salad  of  this  kind 
may  be  rfadily  raised  on  a  piece  of  thick  woollen  cloth,  if  the 
seeds  are  strewed  thereon  and  kept  damp  ;  a  convenient  mode 
practised  at  sea  on  long  voyages.  Cress  and  rape  may  be 
raised  in  the  same  manner. 

MUSTELA,  a  genus  of  quadrupeds  of  the  order  fer:r.  There 
are  twenty-eight  species.  M.  Intra,  the  common  olter,  found 
in  almost  every  part  of  Kiirope,  as  well  as  in  the  colder  regions 
of  Asia  ;  inhabiting  the  banks  of  rivers,  and  feeding  ]>rineipally 
on  lisli.  The  length  of  the  otter  is  nearly  two  feet  from  nose 
to  tail,  and  of  the  tail  about  Hi  inches,  its  colour  is  a  deep 
brown,  with  a  small  light-coloured  patch  on  each  side  of  the 
nose,  and  another  under  the  chin.  The  otter  shews  great 
sagacit>  in  forming  its  habitation;  it  burrows  underground  on 
the  bank  of  some  river  or  lake,  and  always  makes  the  entrance 
of  its  hole  under  water,  working  upwards  to  the  surface  of  the 
earth  ;  and,  before  it  reaches  the  top,  makes  several  holts  or 
lodges,  that  in  case  of  high  floods  it  may  have  a  retreat,  and 
then  makes  a  minute  orifice  for  the  admission  of  air.  The 
otter  is  naturally  a  very  fierce  animal,  and  will  inflict  very 
severe  wounils  on  its  antagonists.  The  female  produces  four 
or  five  young  at  a  birth ;  this  commonly  happens  early  in  the 
spring.  Young  otters,  if  taken  at  a  very  early  age,  may  be 
tamed  and  taught  to  hunt  for  fish,  and  bring  them  to  their  mas- 
ter. The  smaller  otter,  very  much  resembles  the  common  otter, 
but  is  smaller:  the  body  is  of  a  dusky  colour,  but  with  a  consi- 
derable cast  of  tawny.  In  size  it  falls  short  of  the  common 
otter,  measuring  about  a  foot  in  length.  Its  fur  is  very  valu- 
able, and  next  in  beauty  to  that  of  the  sable.  The  sea  otter, 
is  the  largest  of  the  otters,  measuring  about  three  feet  from  the 
nose  to  the  tail,  and  the  tail  thirteen  inches.  The  colour  of 
this  species  is  a  deep  glossy  brownish  black,  the  fur  being 
extremely  soft  and  very  fine.  Great  numbers  are  found  in 
Behring's  islands,  the  Kamscbatka,  the  Aleutian,  Fox,  and 
Kurile  islands.  The  ferret,  has  eyes  red  and  fiery.  It  inhabits 
Africa.  In  Europe  it  is  tamed  to  catch  rabbits,  rats,  &c.  It 
procreates  twice  a  year,  and  brings  forth  from  six  to  eight  at  a 
time.  The  stoat,  is  about  ten  inches  long,  hair  short,  which  in 
northern  climates  becomes  white,  except  the  outer  half  of  the 
tail,  which  remains  black.     The  fur  is  very  valuable. 

MUSTER,  in  a  military  sense,  a  review  of  troops  under 
arms,  to  see  if  they  be  complete,  and  in  good  order;  to  take 
an  account  of  their  numbers,  the  condition  they  are  in,  viewing 
their  arms  and  accoutrements,  &e. 

Muster  Holl,  a  specific  list  of  the  officers  and  men  in  every 
regiment,  troop,  or  company,  which  is  delivered  to  the  inspect- 
ing field-oflicer,  muster-master,  regimental  or  district  pay- 
master (as  the  case  may  be)  whereby  they  are  paid,  and  their 
condition  is  known. 

MUSTERING,  the  act  of  calling  over  a  list  of  the  whole 
sbip's  company,  or  any  particular  detachment  thereof,  who 
are  accordingly  to  answer  to  their  names. 

MUTE,  a  person  refusing  to  plead  to  an  indictment  for 
felony,  &c.  is  considered  as  pleading  guilty,  and  punished  as 
upon  confession.  A  prisoner  deaf  and  dumb  from  his  birth 
may  be  arraigned  for  a  capital  ofl'ence,  if  intelligence  can  be 
conveyed  to  him  by  signs  or  symbols. 

MuTR,  in  Grammar,  a  letter  which  yields  no  sound  without 
the  addition  of  a  vowel. 

MUTILLA.  genus  of  insects  of  the  order  hymenoptera. 

MUTINEER,  one  who  mutinies. 

MUTINY,  in  a  military  sense,  to  mutiny  is  to  rise  against 
authority.  Any  olliccr  or  soldier  who  shall  use  traitorous  or 
disrespectful  words  against  the  king,  or  any  of  the  royal  family  ; 
or  who  shall  behave  himself  with  contempt  or  disrepeet 
towards  the  general,' or  other  commander-in-chief  of  the  forces, 
or  shall  speak  words  tending  to  their  hurt  or  dishonour;  or 
who  shall  begin,  excite,  cause,  or  join  in  any  sedition  ;  or  who, 
being  present  at  any  mutiny  or  sedition,  does  not  use  his 
utmost  endeavours  to  suppress  the  same,  or,  coming  to  the 
knowledge  of  any  mutiny,  or  intended  mutiny,  does  not  give 
information  to  his  commanding  officer;  or  who  shall  strike  his 
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superior  ofiicer.  or  draw,  or  offer  to  draw,  or  lift  up  any  weapon 
or  oflVr  any  violence  against  him,  being  in  the  execution  of  his 
oflicc  ;  or  w  ho  shall  disobey  any  lawful  command  of  his  superior 
ofiicer,  is  guilty  of  mutiny. 

MUTUUC,  in  Architecture,  a  kind  of  .square  modillion,  set 
under  the  corniche  of  the  Doric  order. 

MYA,  a  genus  of  insects  of  the  vermes  testacea  class  and 
order.  There  are  about  twenty-five  species.  M.  declivis  has 
a  brittle  semi-transparent  shell,  sloping  downwards  near  the 
open  end  ;  the  hinge  slightly  prominent.  It  is  found  about  the 
Hebrides,  where  the  fish  is  in  great  esteem.  M.  margaritifera. 
is  found  in  mountainous  rivers,  and  about  cataracts.  It  is 
about  five  inches  long,  and  half  as  many  broad  ;  and  it  is  noted 
for  producing  mother-of-pearl  and  pearls  ;  the  latter  is  said  to 
be  a  disease  of  the  fish  analogous  to  the  stone  in  the  human 
body. 

MYAGRUM,  Cold  of  Phnmrc,  a  genus  of  the  tctradynamia 
siliculosa  class  and  order.  There  are  ten  species.  The  sati- 
vum is  cultivated  in  Germany  for  the  sake  of  the  expressed 
oil  of  the  seeds. 

MYCTERIA,  the  Jnbira,  a  genus  of  birds  of  the  order  gral- 
la?.  The  American  jabira  is  nearly  six  feet  in  length.  It 
abounds  in  the  levels  of  Cayenne,  and  other  parts  of  .South 
America,  feeds  upon  fish,  of  which  it  devours  immense  quan- 
tities, and  builds  in  vast  trees,  laying  only  two  eggs.  It  is 
extremely  wild,  and  when  young  is  used  for  food.  M.  Asiatica 
is  likewise  a  very  large  bird,  inhabits  the  East  Indies,  and  feeds 
on  snails. 

MYOPES.  Those  who  by  a  natural  defect  have  the  cornea 
and  crystalline  humour  too  convex,  are  called  myopes.  This 
figure,  increasing  the  quantity  of  refraction,  tends  to  render 
the  rays  of  such  pencils  as  are  formed  in  the  eye  more  con- 
vergent, so  that  tlie  point  where  these  same  rays  meet  is  on 
this  side  of  the  retina.  Myopes  sec  distinctly  those  objects 
only  which  are  near,  which  send  towards  the  eye  rays  more 
divergent,  and  thereby  less  disposed  to  converge,  through  the 
efi'ect  of  refraction  in  the  crystalline  and  other  humours. 
This  imperfection  is  remedied  by  the  use  of  a  glass  slightly 
concave. 

MYOXUS,  the  Dormouse,  in  Natural  History,  a  genus  of 
mammalia,  of  the  order  of  glires,  four  grinders  in  each  jaw; 
long  whiskers,  tail  eyiindric,  bristly,  and  thicker  towards  the 
end;  legs  of  equal  length;  fore  feet  with  four  toes.  These 
animals  feed  only  on  vegetables,  and  burrow  in  the  ground,  in 
which  they  continue  during  the  winter  in  a  torpid  state.  They 
are  nocturnal,  sleeping  in  their  habitations  the  greater  part  of 
the  day ;  they  carry  food  to  their  mouths  with  their  fore  paws, 
sitting  erect;  and  advance  by  leaps  of  several  feet  at  a  time, 
instead  of  walking.  There  are  four  species.  The  fat  dor- 
mouse, found  in  Germany  and  Russia,  has  much  of  the  man- 
ners of  a  squirrel,  haunting  trees,  and  feeding  on  fruits  and 
nuts,  which  it  stores  for  its  winter  consumption.  It  was 
highly  valued  by  the  Romans  as  an  article  of  food.  It  is  six 
inches  long  to  the  tail,  which  is  al)Outfour:  it  is  not  easily 
tamed.  The  common  dormouse,  nearly  of  the  size  of  a  mouse, 
and  inhabits  thick  hedges,  making  its  nest  in  the  hollow  of 
some  tree,  forms  a  hoard  for  the  winter,  during  w  Inch  it  is  for 
the  greater  part  abstinent  and  torpi.l.  It  is  occasionally 
roused  by  the  intervention  of  temperate  days,  recurs  to  its 
stock,  and  then  returns  to  its  slumbers,  till  spring  recovers  it 
to  daily  exertion. 

MYRIAD,  the  number  ten  thousand. 

MYRISTICA,  Niitmrr/  Tree,  a  genus  of  the  dioecia  synge- 
nesia  class  and  order.  Natural  order  of  lauri.  There  are 
three  species,  of  which  M.  aromatica,  aromatic  or  true  nutmeg 
tree,  grows  to  a  considerable  size  in  the  East  Indies.  The 
leaves  are  aromatic  ;  and  if  the  trunk  or  branches  be  wounded, 
they  will  yield  a  glutinous  red  liquor. 

MYRMECOPHAGA,  the  Ant  Eater,  a  genus  of  mammalia, 
of  the  order  bruta.  They  subsist  on  insects;  thrusting  their 
tongue  into  a  nest  of  ants,  the  glutinous  substance  which 
exudes  from  it  serves  to  attach  to  it  inextricably  numbers  of 
them,  and  when  the  animal  perceives  that  he  has  secured  a 
sufficient  number,  he  retracts  his  tongue,  and  swallows  his 
victims.     There  are  seven  species. 

MYRMELEON,  Liun  Ant,  a  genus  of  insects  of  the  order 
8Q 


702 


M  Y  K 


DICTIONARY    OF    MECHANICAL   SCIENCE. 


M  Y  X 


neuroptera.  There  are  16  species.  The  Myrmeleon  in  the 
larva  state  preys  on  ants  and  lesser  insects ;  and  for  the  pur- 
pose of  ensnaring  them  sinks  itself  into  the  sand,  and  forms  a 
kind  of  funnel  or  pit  in  which  it  lies  buried,  the  head  only 
appearing  ahove  the  sand. 

MYROXYLUM,  a  genns  of  the  monogynia  order,  in  the 
decandria  class  of  plants.  There  is  but  one  species,  the 
peruiferum,  a  native  of  Peru,  and  the  warmer  parts  of  Africa. 
It  is  this  shrub  that  yields  the  balsam  of  Peru,  w  hich  is  said  to 
be  extracted  from  it  by  coction  in  water.  This  balsam,  as 
brouftht  to  us,  is  nearly  of  the  consistence  of  thin  honey,  of  a 
reddish-brown  colour  inclining  to  black,  and  an  agreeable 
aromatic  flavour. 

MYRRH,  a  gum  resin  brought  from  the  Levant  and  East 
Indies,  and  used  in  medicine.  It  is  hard,  dry,  glossy,  of  a 
reddish  brown  colour,  with  an  admixture  of  yellow :  transpa- 
rent or  opaque  ;  of  a  peculiar  strong  smell,  and  a  bitter,  some- 
what biting  taste.  With  water  it  forms  a  yellow  opaque 
soluber,  and  by  distillation  yields  an  essential  oil. 

MYRTUS,  31yrlle,  a  genus  of  the  icosandria  monogynia 
class  and  order.  Nat.  ord.  hesperidea;.  There  are  thirty-six 
species,  and  many  varieties.     This  genus  is  composed  of  small 


trees  and  shrubs  ;  flowers  in  some  solitary,  with  two  scales  at 
the  base  ;  in  others,  forming  opposite  corymbs  or  panicles, 
axillary  or  terminating.  The  common  myrtle  is  a  native  "•■ 
Asia,  Africa,  and  the  south  of  Europe.  The  allspice  tree  i» 
about  tliirty  feet  in  height,  and  two  in  circumference.  It  is  a 
native  of  New  Spain  and  the  West  Indies.  The  flavour  and 
fruit  have  a  highly  aromatic  fragrance. 

MYTHOLOGY,  the  history  of  the  fabulous  gods  and  heroes 
of  antiquity,  with  the  explanations  of  the  mysteries  or  allego- 
ries couched  therein. 

MYTILUS,  the  Mussel,  a  genus  of  insects  of  the  vermes  tcs- 
tacea  class  and  order.  There  are  between  fifty  and  sixty  spe- 
cies. M.  margaritiferus,  which  inhabits  the  American  and 
Indian  seas,  is  about  eight  inches  long,  and  something  broader  ; 
the  inside  is  beautifully  polished,  and  produces  true  mother-of- 
pearl,  and  frequently  the  most  valuable  pearls.  M.  edulis 
inhabits  European  and  Indian  seas,  found  in  large  beds, 
adhering  to  the  other  bodies  by  means  of  a  long  silky  beard : 
the  fish  afl'ords  a  rich  food,  but  is  often  noxious  to  the  con- 
stitution. 

MYXINE,  the  Hai;,  a  genus  of  insects  belonging  to  the 
order  of  vermes  intestina. 
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ABOB  is  a  title  in  the  East  Indies,  which  in  its  origin  sig- 
nified deputy,  and  was  first  assumed  by  subordinate  governors, 
who  ruled  over  districts  under  the  soubah,  or  governor  of  a  pro- 
vince. In  the  declension  of  the  power  of  the  Mogul,  many  of 
the  nabobs  obtained  independent  authority. 

NACRE,  or  Mother  of  Pearl,  is  the  inner  part  of  the  shell 
of  the  pearl  muscle.  This  is  of  a  brilliant  and  beautifully  white 
colour,  and  is  usually  separated  from  the  external  part  by 
aqua-fortis,  or  the  lapidary's  mill.  Pearl  muscle  shells  are  on 
this  account  an  important  article  of  traflSc  with  China  and 
many  parts  of  India,  as  well  as  to  the  different  countries  of 
Europe.  They  are  manufactured  info  beads,  snuff-boxes,  but- 
tons, and  spoons,  fish  and  counters  for  card  players,  and  innu- 
merable other  articles.  The  pearl  muscles  are  not  considered 
good  as  food ;  though  after  having  been  dried  in  the  sun,  they 
are  sometimes  eaten  by  the  lower  classes  of  people  iu  the  coun- 
tries near  which  they  are  found. 

NAILS,  in  Building,  are  small  spikes  of  iron,  brass,  &c.  for 
fastening  pieces  of  wood  together.  Among  the  Hebrews,  nails 
were  anciently  used  for  cancelling  bonds,  by  striking  them 
through  the  writing.  The  several  sorts  of  nails  are  very  nume- 
rous ;  as,  1.  Back  and  bottom  nails,  with  flat  shanks  to  hold 
fast  and  not  open  the  wood.  2.  Clamp-nails  for  fastening  the 
clamps  in  building,  &c.  3  Clasp-nails,  whose  head  clasping 
and  sticking  into  the  wood,  render  the  work  smooth,  so  as  to 
admit  a  plane  over  it.  4.  Clench-nails,  used  by  boat  and  barge 
builders.  5.  Clout-nails,  used  for  nailing  on  clouts  to  axle- 
trees.  6.  Deck-nails.  7.  Dog-nails,  for  fastening  hinges  on 
doors,  &o.  8.  Flat-points,  much  used  iu  shipping,  and  are  pro- 
per where  there  is  occasion  to  draw  and  hold  fast,  and  no 
conveniency  of  clenching.  3.  Jobent-nails,  for  nailing  thin 
plates  of  iron  to  wood,  Sec.  10.  Lead-nails,  for  nailing  lead, 
leather,  and  canvass  to  hard  wood.  11.  Port-nails,  for  nailing 
hinges  to  the  ports  of  ships.  12.  Pound-nails,  which  are  four 
square,  used  for  paling.  13.  Ribbing-nails,  principally  used 
in  ship  building,  for  fastening  the  ribs  of  ships  in  their  places. 
14.  Rose-nails,  which  are  drawn  four  square  in  the  shank, 
and  commonly  in  a  round  tool.  15.  Rother-nails,  which  have 
a  full  head,  and  are  chiefly  used  in  fastening  rotlier  irons  to 
ships.  IG.  Round-head  nails,  for  fastening  on  hinges,  or  for 
any  other  use  where  a  neat  head  is  required.  17.  Scupper- 
nails,  which  have  a  broad  head,  and  are  used  for  fastening  Ica- 
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ther  and  canvass  to  wood.  18.  Sharp  nails,  with  sharp  points 
and  flat  shanks,  for  nailing  soft  wood.  19.  Sheathing-nails. 
20.  Square-nails,  used  for  hard  wood,  and  nailing  up  wall- 
frui.t.  21.  Tacks,  &c.  Nails  are  said  to  be  toughened  when 
too  brittle,  by  heating  them  in  a  fire  shovel,  and  putting  some 
tallow  or  grease  among  them. 

The  following  table  exhibits  Mr.  Bevair's  experiments  on  t-lie 
adhesion  of  nails  when  driven  into  dry  Christiana  deal,  at  right 
angles  to  the  grain  of  the  wood. 

Pounds  re- 
U  umber  of  lbs.  Inches       Indies  forced         quired  to 

Avoirdupois.  loug.         into  the  wood.         extract. 

Fine  sprigs, 4,5G0 044 040 22 

Ditto 3,200 0-53 0-44 37 

Threepenny  brads,  . .      618 I  25   050   58 

Castiorn  nails,   380 100 0-50 72 

Sixpenny  nails,   73   2  50   100 187 

Ditto, —   ....      —   ....    150  ....  327 

Ditto, — —  ....   200 530 

Fivepenny  nails,  ....     139  ....  300 150 520 

The  percussive  force  required  to  drive  the  common  sixpenny 
nails  to  the  depth  of  IJ  inch  into  dry  Christiana  deal  with  an 
iron  weight  of  about  CJ  lbs.  was  four  blows  falling  freely  the 
space  of  twelve  inches,  and  the  steady  pressure  required  to 
produce  the  same  eflect  was  400  lbs. 

A  sixpenny  nail  driven  one  inch  across  the  grain  into  dry 
elm  required  327 lbs.  to  extract  it;  driven  endways,  or  longi- 
tudinally, it  required  257  lbs.  for  its  extraction:  driven  end- 
ways two  inches  into  Christiana  deal,  it  was  drawn  out  by  a 
force  of  2.57  lbs. ;  but  driven  in  one  inch  only  in  the  same  di- 
rection, it  was  extracted  by  87  lbs.  The  relative  adhesion, 
therefore,  when  driven  transversely  or  longitudinally,  is  as  100 
to  78,  or  about  4  to  3,  in  dry  elm  ;  and  as  100  to  46,  or  as  2  to  1 
in  deal. 

To  extract  a  common  sixpenny  nail  from  a  depth  of  one  inch 

out  of  dry  oak,  required 507  lbs. 

Dry  beech 607  lbs. 

Green  sycamore, 312  lbs. 

A  common  screw  of  ]-5th  of  an  inch  diameter  was  found  to 
have  an  adhesion  about  three  times  that  of  a  sixpenny  nail. 
The  resistance  to  the  entrance  of  a  nail  was  found  to  be  to  that 
of  extraction,  in  some  experiments,  as  6  to  5. 
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N  UL  is  also  a  measure  of  lengtli,  being  tlie  sixteenth  part  of 
a  yard. 

NAPEIA,  a  name  given  by  many  of  tlie  writers  in  pharmacy 
to  i)ian);r-II<i«cr  water. 

NAl'llTllA,  is  a  native  conibuslible  liquid, which  differs  from 
petroleum,  wliich  is  obtained  liy  the  distillation  of  coals,  in  be- 
ing purer  and  lighter.  It  is  found  abundantly  near  the  Cas- 
pian sea,  and  in  some  places  in  Italy  and  Sicily,  and  is  burnt 
as  oil. 

Naphtha,  or  Rock  Oit-,  is  a  yellow  or  lirownish  bitumi- 
nous fluid,  of  strong  penetrating  odour,  somewhat  greasy  to 
the  touch,  and  so  light  as  to  float  even  on  spirit  of  wine.  I}y 
exposure  to  the  air,  the  consistence  of  naphtha  is  increased,  and 
it  passes  into  petroleum.  There  are  copious  springs  of  naphtha 
at  Baku,  on  the  shore  of  the  Caspian  sea  ;  and  also  in  sonic 
parts  of  Italy,  particularly  at  Monte  Ciaro,  near  Kiacenza.  At 
Pitchford,  in  Shropshire,  extensive  strata  or  beds  of  sairdslonc 
are  saturated  with  this  mineral  fluid,  which  isobtaincd  from  the 
stone  by  distillation,  and  is  sold  as  a  remedy  against  sprains 
and  rheumatism,  under  the  name  of  Bctton's  liiilisU  Oil.  lly 
the  Persians  and  Russians  naphtha  is  used  internally  as  a  cor- 
dial. On  the  shores  of  the  Caspian  it  is  burnt  in  lamps  instead 
of  oil  ;  and  in  some  countries  it  is  used  in  the  composition  of 
varnish,  for  the  purpose  of  rendering  it  more  shining.  It  is  the 
property  of  naphtha  to  burn  with  great  readiness,  and  a  white 
(lame,  leaving  little  residuum. 

N/VPIER,  John,  Baron  of  Merchiston,  in  Scotland,  was  an 
excellent  mathematician,  and  the  inventor  of  logarithms,  in  the 
sixteenth  century. 

It  is  not,  however,  on  this  invention  only  that  his  fame  is 
established  ;  for  he  also  made  considerable  improvements  in 
spherical  trigonometry,  &c.  particularly  by  his  catholic  or  uni- 
versal rule,  being  a  general  theorem  by  which  he  resolves  all 
the  cases  of  right-angled  spherical  triangles  in  a  manner  very 
simple  and  easy  to  be  remembered,  namely,  by  what  he  calls 
the  five  circular  parts.  &e  Circular  Parts.  His  construc- 
tion of  logarithms  too,  beside  the  labour  of  them,  manifests  the 
greatest  ingenuity.  Kepler  dedicated  his  Ephemerides  to  Na- 
pier, which  were  published  in  the  year  1G17  ;  and  it  appears 
from  many  passages  in  his  letter  about  this  time,  that  he  ac- 
counted Napier  to  be  the  greatest  of  this  age  in  the  particular 
department  to  which  he  applied  his  abilities. 

Napikr's  Kotls  or  Bones,  (as  in  the  following  figure)  a  method 
contrived  by  Lord  Napier,  for  the  more  easy  performing  of  the 
arilhmetical  operations  of  maltiplication,  division,  &e.     These 
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rods  arc  five  in  number,  made  of  bone,  ivory,  horn,  wood,  or 
pasteboard,  &e.  Their  faces  are  divided  into  nine  little 
si|uares,  each  ofwhich  is  parted  into  two  triangles  by  diagonals. 
In  these  little  sijuares  are  written  the  numbers  of  the  multipli- 
cation table  ;  in  such  manner  as  that  the  units  or  right-hand 
figures  are  found  in  the  right-hand  triangle  ;  and  the  tens,  or 
left-hand  figures,  in  the  left-hand  triansle.  To  multiply  num- 
bers by  Napier's  bones,  dispose  the  rods  in  such  manner,  as 
that  the  top  figures  may  exhibit  the  multiplicand,  and  to  those 
on  the  left  hand  join  the  rod  of  units  :  in  which  seek  the  right- 
hand  figure  of  the  multiplier;  and  the  numbers  corresponding 
to  it,  in  the  squares  of  the  other  rods,  write  out,  by  adding  the 
several  numbers  occurring  in  the  same  rhomb  together  and 
their  sums.  After  the  same  manner  write  out  the  numbers 
corresponding  to  the  other  figures  of  the  multiplier,  disposing 
them  under  one  another  as  in  the  common  multiplication  ;  and 
lastly,  add  the  several  numbers  into  one  sum. 


For  example,  suppose  the  multiplicand  .'j978,  and  .Oy'K 

the  mullipliir  !).'J7.      From  the  outi  iiiiosl  triangle  on  937 

the  ri(;hthaiid  figure,  whi<h  corresponds  to  the  right-         

han<l  figure  of  the  multiplier  7, write  out  the  figure  0,  4I8I0 

placing  it  under  the  line.     In   the  next   rhomb  to-         179.34 
ward  the   left,   add   9  and  .I;  their   sum   being  14,       63802 

write  the  right-hand   figures  4  against  (i ;  carrying     ■ 

the   left-hand   figure   1  to  4   and  3,  which  are  in  the       6001380 

next  rliond)  :  join  the  sum  8  to  V\  already  set  dow  n. 

After  the  same  manner,  in  the  last  rhomb,  add  (iand  6,  and  the 
latter  figure  of  the  sum  II,  set  down  as  before,  and  carry  1  to 
the  three  found  in  the  left-han<l  triangle;  the  sum  4 join  as  be- 
fore on  the  left-hand,  IHKi.  Thus  you  will  have  41810  for  the 
product  of  ,"5978  by  7.  And  in  the  same  manner  are  to  be  found 
the  products  for  the  other  figures  of  tin;  multiplier;  after 
wliicli  the  whole  is  added  togetlicr  as  usual. 

NARCISSUS  PoiiTict's,  or  Psi.uno  Narcissis.  These 
arc  much  cultivated  in  gardens  for  the  sake  of  the  flowers. 
The  florists  have  by  culture  made  several  varieties,  as  double 
blossoms,  which  are  great  ornaments.  The  season  for  planting 
the  bulbs  of  Narcissus  of  all  kinds  is  the  month  of  October: 
they  will  grow  well  in  any  soil,  and  thrive  best  under  the  shade 
of  trees. 

NARCOTICS,  in  Medicine,  arc  soporiferoas  drugs,  which 
bring  on  a  stupefaction;  as  the  poppy  or  opium  ;  and  those 
prepared  from  raandragoras,  hyoseyamus,  stramonium,  and 
datura. 

NARDUS,  a  genus  of  plants  belonging  to  the  triandria  class, 
and  in  the  natural  method  ranking  under  the  fourth  order, 
Gramina.  Both  as  a  medicine  and  luxury,  this  plant  was 
highly  valued  by  the  ancients.  Among  the  Romans,  this  oint- 
ment of  nard  was  used  at  baths  and  feasts  as  a  favourite  per- 
fume. Its  value  is  evident  from  that  passage  of  scripture, 
which  informs  us  that  our  Saviour's  head  was  anointed  with 
a  box  of  it,  with  which  Judas  found  fault. 

NARWAL,  or  The  Sea  Unicorn,  is  a  marine  animal  from 
twenty  to  thirty  feet  in  length,  with  along,  tapering,  twisted, 
and  pointed  weapon  of  ivory  in  front  of  the  head-  It  has  a 
small  fin  on  each  side  of  the  breast ;  in  place  of  fore  feet,  an  ho- 
rizontally flattened  tail,  and  a  spiracle  or  breathing-hole  on  the 
highest  part  of  the  head.  The  skin  is  white,  variegated  with 
numerous  black  spots  on  the  upper  part  of  the  body  ;  and  the 
weapon  is  generally  from  five  to  eight  feet  in  length.  These 
animals  are  found  in  the  Greenland  seas,  and  they  occasionally 
migrate  southward  of  the  British  coasts.  Their  name  ofnarh- 
nal  signifies  a  whale  that  subsists  on  dead  bodies.  The  Green 
landers  pursue  the  narwals  as  they  do  other  whales,  chiefly 
on  account  of  the  oil  which  they  obtain  from  them.  This  is 
considered  in  many  respects  superior  to  the  oil  of  the  great 
whale,  and  is  used  by  them  both  with  food,  and  to  burn  in  their 
lamps.     These  people  also  eat  the  flesh  of  the  narwal. 

NATRON,  native  carbonate  of  soda.  It  is  found  in  vast 
abundance  in  the  lakes  near  Alexandria  in  Egypt.  The  exist- 
ence of  natron  in  the  midst  of  plains,  in  the  waters  of  marshes 
and  lakes  which  cover  them,  is  one  of  the  most  interesting 
facts  in  geology.  We  find  this  phenomenon  every  where  in  the 
midst  of  vast  deserts,  which  occur  in  so  many  places  of  our 
globe.  From  all  that  we  know  of  this  mineral  produ(;tion  in 
Egypt,  Arabia,  Persia,  India,  Thibet,  China,  Siberia,  thcplains 
near  the  Caspian  and  Black  Seas,  in  Asia  Minor,  in  Hungary, 
and  at  Mexico,  we  have  reason  to  believe  that  it  occurs  in 
the  same  circumstances  and  with  the  same  relation.  It  is 
found  every  where  in  the  midst  of  sands,  mixed  with  clay  and 
mail,  and  accompanied  with  other  salts,  ofwhich  common  salt 
is  the  most  constant.  In  w  arm  weather  the  natron  is  constantly 
efflorescing  at  the  surface  of  the  soil.  The  origin  of  this  na- 
tron cannot  with  certainty  be  determined.  The  opinion  which 
will  most  naturally  present  itself  is,  that  natron  occurs  already 
formed  in  the  sand  or  clay  at  a  certain  depth,  along  with  the 
diflerent  salts  with  which  it  is  mixed,  and  that  the  waters,  by 
filtering  through  the  mass  of  earth,  in  order  to  regain  their  le- 
vel, laid  hold  of  those  substances,  which  they  carried  to  the  sur- 
face of  the  soil.  This  opinion,  however,  cannot  be  supported 
by  any  positive  observation,  because  no  pits  have  been  dug 
which  confirm  it,  in  the  diflerent  places  where  natron  appears 
at  the  surface.     So  also,  no  where  in  the  deposits  of  rock  salt 
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is  carbonate  of  soda  found  ;  and  the  waters  of  the  sea  are  equal- 
ly destitute  of  it.  Nevertheless,  on  the  sea-shore  natron  is 
forniedjthoughiu  a  sn)all  quantity,  efflorescing  at  the  surface;  and 
here  its  origin  must  be  attributed  to  the  decomposition  of  the 
muriate  of  soda.  This  decomposition  may  be  efl'ected  in  various 
ways,  and  advantage  is  taken  of  this  in  the  manufacture  of  artifi- 
cial subcarbonatc  of  soda,  in  which  several  methods,  more  or 
less  perfect,  have  been  successfully  employed-  It  is  probable, 
therefore,  that  it  is  from  the  natural  decomposition  of  muriate  ot 
soda  that  natron  is  formed.  The  natron  in  Egypt,  in  the  opinion 
of  Mr.  Berthollet,  is  produced  by  the  reciprocal  action  of  mu- 
riate of  soda  and  carbonate  of  lime,  assisted  by  efflorescence. 
The  lakes  of  Egypt  contain  a  great  quantity  of  muriate  of  soda, 
and  they  occur  in  the  midst  of  a  calcareous  formation,  the 
rocks  of  which  project  here  and  there  through  the  sand  which 
covers  them.  Masses  or  beds  of  gypsutn  also  occur,  which 
probably  accompany  the  deposits  of  rock  salt  which  the  waters 
traverse  before  arriving  at  the  lakes.  The  same  explanation 
will  probably  be  found  to  be  applicable  to  many  otherinstances 
of  the  formation  of  natron,  or  mineral  carbonate  of  soda. 

NATURAL  DAY,  is  the  time  the  sun  takes  in  passing  Irom 
the  meridian  of  any  place,  till  it  comes  round  to  the  same  me- 
ridian again  ;  but  the  natural  days  are  not  equal  to  one  an- 
other; and  equation  of  lime,  is  the  dilference  between  the  mean 
length  of  the  natural  day,  (or  24  hours)  and  the  length  of  any 
single  day  measured  by  the  sun's  motion,  or  between  mean  time 
and  apf.arent  time.  For  any  natural  day  is  the  time  in  which 
the  earth  performs  one  revolution  round  its  axis,  and  such  a 
portion  of  the  second  as  is  equal  to  the  sun's  increment  of  right 
ascension  for  that  day  ;  but  the  sun's  daily  increments  of  right 
ascension  are  unequal,  therefore  the  additional  portion  of  the 
second  revolution  will  sometimes  be  greater  and  sometimes 
less,  and  consequently,  the  times  in  which  the  natural  days  are 
completed  will  be  unequal.  If  the  sun  were  to  move  uniformly 
round  the  equator  in  the  same  time  in  which  it  appears  to  de- 
scribe the  ecliptic,  its  apparent  daily  motion  would  be  a  mea- 
sure of  mean  time:  for  the  natural  days  in  that  case  being  liable 
to  no  variation,  either  from  the  inclination  of  the  sun's  orbit,  or 
the  irregularity  of  its  motion,  must  be  equal. 

NATURAL  HISTORY,  may  be  divided  into  two  heads  ;  the 
first  teaches  us  the  characteristic  or  distinctive  marks  of  each 
individual  object,  whether  animal,  vegetable,  or  mineral:  the 
second  makes  us  acquainted  with  all  its  peculiarities,  as  to  its 
habits,  its  qualities,  and  its  uses. 

NAUSEA,  or  Sickness,  arises  generally  from  something 
which  irritates  the  stomach. 

NAUTICAL  INDICATOR, /oc^hAwp  the  Latitude,  Longi- 
tude, and  Variation,  invented  by  James  Hunter,  member  of  the 
Glasffow  Philosophical  Society. — The  indicator  consists  of  a 
.stand  supporting  a  circular  plate  of  polished  brass,  about 
14  inches  in  diameter,  representing  the  horizon,  and  marked 
and  numbered  accordingly  with  the  proper  divisions.  This 
horizon  is  surmounted  by  a  semicircular  plate,  as  a  meridian, 
set  at  right  angles  to  the  plane  of  the  horizontal  plate,  properly 
divided  and  furnished,  with  an  index  attached  to  a  nonius  in- 
dicating minutes.  This  meridian  plate  is  cut  out  at  the  centre 
to  allow  room  for  a  pivot,  or  hinge,  for  other  parts  of  the  indi- 
cator. On  one  side  of  this  meridian  are  placed  two  quadrants, 
and  on  the  other  side  one,  similarly  divided  as  the  meridian, 
and  furnished  with  a  similar  index  and  nonius.  These  quad- 
rants are  moveable  on  a  pivot,  or  hinge,  rising  perpendicular 
from  the  centre  of  the  horizontal  plate;  or,  agreeing  to  this 
centre,  they  are  singly  moveable  on  the  pivot,  but  capable  of 
being  attached  at  any  relative  distance,  and  retained  in  that 
situation  by  a  screw,  binding  together  tails  attached  for  the 
purpose.  To  the  east  and  west  points  of  the  horizontal  plate 
is  attached  a  horary  circle,  divided  into  hours,  &o.  This  horary 
circle  represents  the  daily  path  of  the  sun,  and  it  may  be 
furnished  with  a  nonius,  as  other  parts  are.  This  circle  is  so 
attached  to  the  horizontal  plate,  that  it  can  be  moved  parallel 
to  it,  to  suit  the  sun's  declination  ;  this  is  effected  by  the  circle 
being  attached  to  two  tangent  plates,  which  by  grooves  slide 
on  the  projections  from  the  horizontal  plate  by  means  of  screws 
passing  through  and  working  in  these  projections,  and  carrying 
the  tangent  plates,  and  with  them  the  horary  circle,  to  the 
degree  of  the  sun's  declination.     This  degree  is  indicated  on  a 


scale  of  tangent  divisions  on  the  tangent  plates,  and  as  such 
tangents  are  of  various  lengths,  an  expanding  vernier  is  used  to 
adjust  them.  Its  expansion  is  effected  by  friction  wheels  and 
springs  working  against  a  proper  curve. 

Elevation  of  Hunter's  Nautical  Indicator. 


References  to  the  Figures. — 1,  2,3,  the  quadrants  of  altitude, 
and  also  arches  of  azimuth  circles  ;  4  is  the  apparent  horizon, 
on  which  the  azimuths  and  amplitudes  are  given  ;  5,  the  horary 
circle,  on  which  the  hours  and  minutes  of  time  are  given;  6,  the 
scale  of  declination,  with  an  expanding  vernier  ;  7,  8,  J),  sliding 
indexes,  with  their  respective  thumb  screws;  10,  a  sliding 
stop;  11,  continual  screws  for  setting  the  indexes  of  declina- 
tion ;  S,  the  support,  on  which  the  instrument  turns  ;  M,  the 
meridian. — Nore.  The  same  references  agree  both  to  the  plan 
and  elevation. 

Use  of  the  Indicator. — Its  use  is  to  discover  the  latitude, 
longitude,  and  variation  of  the  compass,  without  a  meridian 
observation  ;  or  to  find  the  whole  path  of  the  sun  and  the  ship's 
place,  by  having  ascertained  a  small  portion  of  his  path.  Thus 
the  indicator  will  frequently  supersede  the  necessity  of  calcu- 
lations— will  prove  their  accuracy — or  correct  their  inaccura- 
cies, and  enable  an  ordinary  seaman  to  supply  the  place  of 
captain  or  mate,  in  case  of  necessity.  It  will  be  of  the  most 
important  utility  in  case  of  inconstant,  stormy  weather,  when 
observations  of  the  meridian  altitude  of  the  sua  are  unat- 
tainable. 

31  anner  of  rising  the  Indicator. — 1st.  By  the  side  screws  and 
scales,  the  horary  circle  is  to  be  so  adjusted  to  the  declination 
of  the  day  of  the  month,  as  marked  in  the  tables  of  declination. 
2d.  An  observation  of  the  sun  by  Hadley's  or  other  quadrant, 
is  to  be  taken,  and  the  moveable  quadrant  for  that  from  the 
meridian,  adjusted  by  its  index  to  the  observation.  Also,  an 
hour,  or  any  practical  time  after,  another  observation  is  to  be 
taken  and  noted  on  the  other  moveable  quadrant  in  the  .'ame 
manner,  noting  the  time  elapsed  between  the  observation  by 
any  well-going  watch,  and  then  connecting  both  to  move  toge- 
ther. Then  the  indices  of  the  two  quadrants  are  to  be  applied 
to  the  scale  on  the  edge  of  the  horary  circle,  at  the  distance 
noted  by  the  intervening  time,  and  at  such  part  of  the  circle, 
that  both  indices  will  accurately  touch  its  edge.  In  this  con- 
tact each  index  will  indicate  the  true  time  of  the  observation. 
The  index  on  the  meridian,  brought  into  contact  with  the 
horary  circle,  will  give  at  the  same  time  the  sun's  true  meri- 
dian altitude,  and  the  latitude  of  the  ship's  place.  The  place 
of  the  quadrant  on  the  horizontal  plate,  will  give  the  true 
bearing  of  the  sun  at  the  time  of  observation.  The  true  time 
of  observation  at  the  ship  is  to  be  compared  by  the  chronome- 
ter with  the  time  at  the  radical  meridian,  and  the  difference 
reduced  into  degrees  and  minutes,  gives  the  longitude — the 
dilference  between  the  true  bearing  of  the  sun,  found  as  above, 
and  the  bearing  given  by  the  compass,  is  equal  to  the  variation 
at  the  place  of  observation,  and  the  index  on  the  meridian 
gives  the  latitude.    Thus  the  decision,  or  ascertaining  of  the 
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three  prcal  points,  is  facililatcd,  and  nearly  reduced  to  inspec- 
tion, viz.  latitude,  l()nf;itude,  and  variation.  l(  the  one  oliser- 
vatioM  is  taken  a.m.  and  the  oilier  I'.m.  the  uiovealiie  i|uadrant 
on  eaeh  side  is  used.  If  both  ohservalions  arc  obtained  r.  M. 
the  quadrant  nearest  the  meridian  is  lirst  used. 

I'lan  of  Hunter's  Nautical  Indicutor, 


In  the  year  1817  Mr.  Hunter  exliibited  his  invention  in 
Glasgow;  in  Noveinber,  IS'iU,  there  appeared  in  the  London 
Magazine  the  foUon  ing  notiee  of  an  instrument  for  linding  the 
Latitude  al  once,  without  the  help  of  Lo2;arithms  or  Calcula- 
tions, from  two  observations,  taken  at  any  time  of  the  day  : — 
The  inventor  of  this  instrument,  Joseph  Bordwine,  Esq.  pro- 
fessor of  fortification  at  the  East  India  Company's  Military 
College  at  Addiscombe,  took  out  a  patent  for  his  disco- 
very, and  the  Court  of  Directors  issued  orders  that  this 
instrument  be  heueeforth  used  throughout  the  whole  of  their 
naval  department.  Mr.  Bordwine's  nautical  instrument  is  in- 
tended to  put  within  the  reach  of  every  commander  of  a  vessel, 
the  solution  of  that  important  problem  in  navigation,  viz.  the 
determination  of  the  latitude  by  two  observations  of  the  sun, 
or  other  celestial  body,  taken  at  any  period  of  the  day,  a  prob- 
lem which  has  engaged  the  attention  of  scientific  men  for  a 
long  time  past,  with  the  view  of  rendering  the  forms  of  calcu- 
lation more  simple  than  by  the  old  method.  The  instrument 
does  away  with  calculation  altogether,  giving  the  results  in 
itself.  It  is  formed  of  four  circular  arcs,  (the  greatest  about 
nine  inches  in  diameter,)  having  a  common  centre,  and  tra- 
versing about  each  other.  On  two  of  these  are  scales  for  the 
declination  of  the  object  observed,  and  on  the  other  two  scales 
for  the  altitudes  which  are  taken  for  the  usual  instruments, 
quadrant,  &c.  There  is  also  a  fourth  semicircle,  fixed  in  posi- 
tion, for  the  time  elapsed  between  the  observations.  In  work- 
ing it,  the  declination  for  the  day  is  set  off,  the  time  adjusted, 
and  the  verniers,  marking  the  observed  altitudes,  brought 
together,  when  the  instrument  will  immediately  shew, 

1.  Tiie  latitude  of  the  place  of  observation,  to  15"  of  a 
degree.  2.  The  distance  in  time  from  noon  of  either  observa- 
tion, to  2"  of  time,  which  compared  with  a  chronometer  will 
give  the  difference  of  longitude.  3.  The  true  azimuth,  which, 
compared  with  a  compass  bearing,  will  give  the  variation  of 
the  magnetic  pole.  The  operation  may  take  about  three  or 
four  minutes,  there  being  no  other  calculation  required  than 
the  usual  correctness  for  dip,  refraction,  ike.  in  the  alliludes; 
and  the  like  for  the  declination,  from  the  Nautical  Almanack, 
to  adapt  it  to  the  place  of  observation  :  these  being  reductions 
which  must  take  place  under  any  solution  of  the  problem, 
whether  by  the  calculated  forms,  or  by  instrument.  Two  or 
three  hours'  instruction  will  make  any  master  of  a  vessel  com- 
petent to  use  it. — This  account  of  Bordwine's  instrument 
amounts  also  to  a  demonstration,  that  it  is  the  same  as  Hunter's, 
which,  however,  claims  priority  of  date  for  its  invention. 

NAUTILUS,  in  Natural  History,  a  genus  of  the  vermes  tcs- 

tacea  class  and  order.     The  N.  pompilius  inhabits  the  Indian 

and  African  oceans,  often  very  large,  and  finely  variegated 

with  brown  flexuous  streaks,  spots,  and  marks  under  the  outer 
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covering,  which  is  white  ;  within  of  a  most  beautiful  peaily 
gloss.  Of  this  species,  the  inhabitants  of  the  East  make  drink- 
ing cups.  The  shell  of  N.  papyraeeus  is  no  thicker  than 
paper,  and  the  lisli  is  not  fastened  to  it.  When  it  is  to  sail,  it 
expands  two  of  its  arms  on  high,  and  between  these  supports 
a  membrane  which  it  throws  out  on  this  occasion  ;  this  serves 
for  its  sail  ;  and  the  other  two  arms  it  hangs  out  of  its  shell,  to 
serve  occasionally  either  as  oars  or  as  a  steerage,  but  this  last 
office  is  generally  served  by  the  tail.  If  a  storm  arises,  or  any 
thing  gives  them  disturbance,  they  draw  in  their  legs,  and  take 
in  as  much  wat<r  as  makes  them  specifically  heavier  than  that 
in  which  they  lloat,  and  they  .sink  to  the  bottom.  \Vlien  they 
rise  again,  they  void  this  water  by  a  number  of  holes,  of  which 
their  legs  arc  full. 

NAVE,  in  Architecture,  denotes  the  body  of  a  church,  or 
the  place  where  the  people  arc  seated,  reaching  from  the  rail 
or  baluster  of  the  choir  to  the  chief  door. 

Navi;  of  a  IVheel,  that  short  thick  piece  in  the  centre  of  a 
wheel,  which  receives  the  end  of  the  axle-tree,  and  in  which 
the  ends  of  the  spokes  are  fixed. 

N.VVIOATION,  the  art  of  sailing,  or  of  conducting  a  vessel 
through  the  ocean,  is  usually  divided  into  navigation  common, 
and  navigation  proper  ;  the  former  relating  to  what  is  other- 
wise called  coasting,  or  traversing  tlie  coast  or  shore  of  a 
country,  and  in  which  the  navigator  seldom  loses  sight  of  land. 
And  the  other,  to  those  voyages  made  from  one  country  to  an- 
otlier,  through  the  trackless  paths  of  the  ocean.  The  origin  of 
navigation,  like  that  of  all  the  arts  and  sciences  of  ancient  date, 
is  lost  in  obscurity,  some  attributing  it  to  one  nation,  and  some 
to  another.  The  Phoenicians,  particularly  those  of  Tyre,  arc 
now,  however,  more  generally  considered  as  the  first  people 
who  made  any  great  advances  in  this  important  art.  These 
were  afterwards  followed  up  by  the  Carthaginians,  who  dis- 
covered the  Fortunate  or  Canary  Islands,  and  even,  according 
to  some  authors,  America  was  visited  by  this  enterprising  peo- 
ple, but  of  this  there  is  not  sufficient  proof.  From  Carthage 
and  Tyre  commerce  and  navigation  were  transferred  to  Alex- 
andria, which  when  under  the  Romans  was  only  inferior  to 
Rome  itself,  the  latter  being  supplied  with  its  merchandise 
wholly  from  the  magazines  of  the  former.  Constantinople  be- 
came afterwards  the  centre  of  commerce,  and  navigation  was 
for  a  long  time  pursued  with  great  ardour  by  the  merchants  of 
that  city  ;  after  this  time  it  began  to  spread  itselT,  though 
slowly,  amongstthe  several  European  cities  and  nations.  Genoa 
and  Venice  are  particularly  distinguished  for  the  active  part 
they  took  in  promoting  this  important  branch  of  human  know- 
ledge. The  crusades,  however,  contributed  in  a  great  mea- 
sure to  its  revival,  and  the  Genoese,  the  Pisans,  and  Venetians, 
who  furnished  transports  to  those  holy  mariners,  pushed  their 
discoveries  to  a  great  extent.  The  inventor  of  the  mariner's 
compass  in  the  fourteenth  century  completed  the  wants  of 
sailors.  Columbus  and  Vasco  di  Gama  inmiorlalized  them- 
selves in  the  fifteenth  century,  and  Cook  in  the  eighteenth,  by 
their  noble  discoveries. 

A  few  plain  truths  will  set  the  whole  art  of  navigation  in  a 
clear  light  to  the  most  inexperienced. 

1.  In  whatever  direction  a  ship  sails,  she  must  steer  along 
some  rhumb  or  point  of  the  compass.  Thus,  supposing  she 
were  going  to  sail  from  New  Guinea  to  Niphon,  one  of  the 
Japan  islands,  in  long.  160°  east,  her  course  would  be  due 
north  along  the  meridian  of  160°  east  long.  If  she  were  going 
to  sail  from  New  Holland  to  Madagascar,  her  course  would  be 
due  west,  in  the  latitude  of  about  20'^  south  :  and  so  on  of  her 
course  in  any  other  direction  between  the  four  cardinal  points 
of  the  mariner's  compass.     Hence, 

2.  In  plane  Saitinr/,  the  angle  formed  by  the  meridian  and 
rhumb  that  a  ship  sails  upon,  is  called  the  ship's  course.  Thus, 
if  a  ship  sails  on  the  N.  N.  E.  rhumb,  then  her  course  will  be 
22deg.  30min.;  and  so  of  others. 

3.  The  distance  between  two  places  lying  on  the  same 
parallel,  reckoned  in  miles  of  the  equator,  or  the  distance  of 
one  place  from  the  meridian  of  another,  eount< d  as  above  on  the 
parallel  passing  over  that  place,  is  called  meridional  distance, 
«hieh  in  plane  sailing  goes  under  the  name  of  Departure. 

4.  Let  A,  fig.  2,  denote  a  point  to  the  earth's  surface,  A  C 
its  meridian,  and  A  D  the  parallel  of  latitude  passing  through 
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it ;  and  suppose  a  sliip  to  sail  from  A  on  the 
N.NE.  rliiinib,  till  slie  arrives  at  B,  and  lliroujjh 
B,  draw  the  meridian  B  D,  (which  hy  the  princi- 
ples of  plane  sailins  must  he  parallel  to  C  A,) 
and  the  parallel  of  latitude  B  C,  then  the  lengtli 
of  A  B  is  called  ber  distance  ;  A  C  or  B  D  will 
be  her  diflerence  of  latitude  or  northings,  C  B 
will  be  her  departure  or  easting,  and  the  angle 
CAB  will  be  tlie  courses.  5.  Since  the  dis- 
tance, dilference  of  latitude,  and  departure,  form  a  right-angled 
triangle,  iu  which  the  oblique  angle  opposite  to  the  departure 
ii  the  course,  and  the  other  its  complement,  therefore,  having 
any  two  of  these  given,  we  can,  by  plane  trigonometry,  find  the 
rest;  and  hence  arise  the  following  cases  of  plane  sailing. 

Case  1.     Course  and  distance  given,  to  find  the  dilierence  of 
latitude  and  departure. 

Example.  Suppose  a  ship  sails  from  the  latitude  30  deg. 
25  min.  north,  N.NE.  32  miles,  fig.  3,  required  the  difference 
of  latitude  and  departure,  and  the  latitude  come  to,  (by  right- 
angled  trigonometry,)  we  have  the  following  analogy  for  finding 
the  departure,  vi:. 
As  radius     1000000 


to  the  distance  AC  32 

so  is  the  sine  of  the  course  A  22  deg.  30  min.   . . . 


1-50515 
9o8284 


to  the  departure  B  C 12'25 1-08799 

so  the  ship  has  made  12-25  miles  of  departure  easterly,  or  has 
got  so  far  eastward  of  her  meridian.     Then  for  the  difference  of 
latitude  or  nortiiing  the  sliip  has  made,  we  have  (by  rect- 
angular trigonometry)  the  following  analogy,  viz. 
As  radius 10000000 


to  the  distance  AC 32 

so  is  the  sine  of  the  course  A  22  deg.  30  min. . . . 


1-50515 
9-5S-284 


to  the  difference  of  lat.  A  B 2957      1-47077 

so   the  ship  has  differed  her  latitude,    or  made  of  northing 
2957  minutes. 

And  since  her  former  latitude  was  north,  and  her  difference 
of  latitude  also  north,  therefore. 

To  the  latitude  sailed  from  30°     25'     0"  N. 

add  the  difference  of  latitude 00      29     57 


and  the  sum  is  the  latitude  come  to 30      54     57 

By  this  case  are  calculated  the  tables  of  difference  of  lati- 
tude and  departure  to  every  degree,  point,  and  quarter-point, 
of  the  compass. 

Case'i.  The  course  and  difference  of  latitude  being  given, 
to  find  distance  and  departure. 

Example.  A  ship  in  the  latitude  of  45  deg.  25  min.  north, 
sails  NE  by  N5  easterly,  (fig.  4,)  till  she  comes  to  the  latitude  of 
46  deg.  55  min.  north :  required  the  distance  and  departure 
made  good  upon  that  course.  Since  both  latitudes  are  north- 
erly, and  the  course  also  northerly,  therefore. 

From  the  latitude  come  to 4C°  55' 

subtract  the  latitude  sailed  from 45    25 


and  there  remains 1     ."SO 

the  difference  of  latitude  equal  to  90  miles.     And  (by  trigono- 
metry) we  have  the  following  analogy  for  finding  the  departure 
B  D,  viz. 
.\s  radius,  sine  90° 10-00000 


is  to  the  diir.  of  lat.  AB 

so  is  the  tangent  of  course  A  33-22 


90 


1  -95424 
991404 


to  the  departure  B  D  7384 1-8G828 

so  the  ship  has  got  7384  miles  eastward  of  her  former  meri- 
dian.    Again,  for  the  distance  A  D,  we  have  (by  trigonometry) 
the  following  proportion,  viz. 
As  radius 10  000000 


is  to  the  secant  of  the  course 39-22       10-11176 

go  is  the  diff.  of  lat.  AB   90  m.         1  ■954-24 


to  the  distance  AD  116  4 


2-06600 


Case  3.     The  difference  of  latitude  and  distance  given,  to 
find  course  and  departure. 

Example.  A  ship  sails  from  the  latitude  of  56  deg.  50  mit. 
north,  on  a  rhumb  between  south  and  west,  1-26  miles,  and  she 
is  then  found  by  observation  to  be  in  the  latitude  of  55  deg. 
40  min.  north  ;  required  the  course  she  sailed  on,  and  her 
departure  from  the  meridian.  (Fig.  5.)  Since  the  latitudes  are 
bolh  north,  and  the  ship  sails  towards  the  equator,  therefore, 

From  the  latitude  sailed  from 56°  50* 

subtract  the  observed  latitude 55     40 


and  the  remainder 1     10 

equal  70  miles,  is  the  difference  of  latitude. — By  rectangular 
trigonometry  we  have  the  following  proportion  for  finding  the 
angle  of  the  course  F,  viz. 
As  the  dist.  sailed  D  F 126°    210037 


is  to  radius  1000000 

so  is  the  diff.  of  lat.  FD 70      184510 


to  the  co-sine  of  the  course  F 56°  15'  9-74473 

which,  because  she  sails  between  south  and  west,  will  be  south 
56  deg.  15  min.  west,  orSVVij/W.     Then,   for  the  departure, 
we  have  (by  trigonometry)  the  following  proportion,  viz. 
As  radius  sine  90° 10-00000 


is  to  the  dist.  sailed  DF 126°      210037 

so  is  the  sine  of  the  course  F  56  15'  9  91985 


to  the  departure,  D  E 104-8   202022 

consequently  she  has  made  104-8  miles  of  departure  westerly. 

Case  4.  The  difference  of  latitude  and  departure  given,  to 
find  the  course  and  distance. 

Example.  A  ship  sails  from  the  latitude  of  44  deg.  50  rain, 
north,  between  south  and  east,  till  she  has  made  64  miles  of 
easting,  and  is  then  found  by  observation  in  the  latitude  of 
42  deg.  56  min.  north  ;  required  the  course  and  distance  made 
good.  Since  the  latitudes  are  both  north,  and  the  ship  sailing 
towards  the  equator,  therefore, 

From  the  latitude  sailed  from 44°  50'  N 

take  the  latitude  come  to 42    56 


and  there  remains  1     54 

equal  to  114  miles,  the  difference  of  the  latitude  or  southing. 


In  this  case  (by  trigonometry)  we  have  the  following  proportion 

to  find  the  course  K  G  L,  fig.  6,)  viz. 

As  the  dist.  of  lat.  G  K 114°        205690 


is  to  the  radius    10-00000 

so  is  the  departure  K  L 64  180618 

to  the  tangent  of  the  course  G   29°  19'   9-74928 

which,  because  the  ship  is  sailing  between  south  and  east,  will 
be  south  29 deg.  19min.  east,  or  S  S  EJ  east,  nearly.     Then  for 
the  distance  we  shall  have  (by  rectangular  trigonometry)  the 
following  analogy,  viz. 
As  radius 100000 


is  to  the  diff.  of  lat.  G  K    114°  205690 

so  is  the  secant  of  the  course 29°  19*  1005952 


to  the  distance  G  L  132-8         21 1642 

consequently  the  ship  has  sailed  on  a  S  S  Ei  east  course  130-8 
miles. 
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Catr  .■>.  The  <li.staiirc  and  departure  givcu,  to  find  course 
Biul  (lillertiicc  ot  lalitiido. 

ICiamjitn.  A  sliip  sails  from  tlio  latiliidc  of  Sldop.  2In\in. 
north,  bolwecn  north  and  west,  IJl  niih's,  and  is  found  to  have 
made  of  westin;;  m;  nillc  s  ;  rei)uiri'd  the  course  steered,  and 
the  dillerenee  of  laliliide  or  norlliinj;  made  ^ood.  In  this  ease 
(Iry  tritonoinelr))  we  have  the  following  proportion  for  linding 
the  course  A  1)  15,  Wf,.  7,  viz. 

As  the  distance  AD 121°      20931- 

is  to  radius  sine  'Jt>°    10  0(1»HH» 

so  is  the  departure  A  IJ   8«        1'J;1I5() 

to  the  sine  of  the  course  D 43  64'  DKUOH 

so  the  ship's  course  is  north  ;}3  deg.  4ouiin.  west,  or  NWi)/NJ 
west  nearly.  Then  for  the  dillerenee  of  hilitudc  we  have  (by 
rectangidar  trigonometry)  the  following  analogy,  viz. 

As  radius  sine  'JO" 10-00000 

is  to  the  distance  AD 124°        2-0!)342 

so  is  the  cosine  of  the  course 43°  54'  9  8.)"()(! 

to  Ihc  diir.  ol  lat.  IJ  D   89    35  lOolOS 

which  is  e<|iial  to  I  dej^ree  and  20  minnfes  nearly.  Hence,  to 
find  the  latitude  the  ship  is  in,  since  hotlv  latitudes  arc  north, 
and  the  ship  sailiii;;  from  the  equator,  therefore, 

To  the  latitude  sailed  from 34°  24' 

add  the  dilfereucc  of  latitude 1     29 

the  sum  is 35    53 

the  latitude  of  the  ship  is  in  north- 

Case  ().  The  course  and  departure  given,  to  find  distance 
and  dillerenee  of  latitude. 

Exam]tli-  A  ship  at  sea,  in  the  latitude  of  24  dep:.  30  miii. 
south,  sails  SEi^S,  till  she  has  made  of  easting  9G  miles  ; 
required  the  distance  and  dillerenee  of  latitude  made  good  on 
that  course. 

In  this  example  (by  Case  2.)  we  have  the  following  propor- 
tion for  finding  the  distance,  fig.  8,  viz. 

As  the  sine  of  the  course  G 33°  45'     9'74474 

is  to  the  departure  H  M 96  1-98227 

so  is  radius 10-00000 

to  the  distance  G  M 172       8      2  29753 

Then,  for  the  dillerenee  of  latitude  we  have  (by  rectangular 
trigonometry)  the  following  analogy,  viz. 

As  the  tangent  of  course 3.3°  45'     5-82489 

is  to  the  departure  H  iM 96  l-98'2-27 

so  is  radius 1000000 

to  the  din.  of  lat.  G  H 143       7'      215738 

equal  to  2  deg.  24  min.  nearly.  Consequently,  since  the  lati- 
tude the  ship  sailed  from  was  south,  and  she  sailing  still 
towards  the  south. 

To  the  latitude  sailed  from 24°  30' 

add  the  difference  of  latitude 2     25 

and  tlic  s'mi 26     55 

is  the  latitude  she  is  come  to,  south. 

Observut'ojt.  When  a  ship  sails  on  several  courses  in  24 
hours,  the  reducing  of  all  tlie.se  into  one,  and  thereby  finding 
the  course  and  distance  made  good  upon  the  whole,  is  com- 
monly called  the  resolving  of  a  traverse.  At  sea,  they  com- 
monly begin  each  day's  reckoning  f  oni  the  nooir  of  that  day, 
and  from  that  time  they  set  down  all  the  different  courses  and 
distances  sailed  by  the  sliip  till  noon  next  day,  upon  the  log- 
board  ;  then  from  these  several  courses  and  distances,  they 
compute  the  difference  of  latitude  and  departure  for  each 
course,  by  Case  1,  of  Plane  Sailing,  and  these,  together  with 
the  courses  and  distances,  are  inserted  in  the  Traverse  Table, 
which  consists  of  five  columns  ;  in  the  first  are  placed  the 
courses  and  distances  ,  in  the  two  next,  the  differences  of  lati- 
tude, north  or  south,  belonging  to  these  courses  ;  and  in  the 
two  last,  the  departures,  east  or  west,  belonging  to  these 
courses.  Then  the  persons  who  keep  these  reckonings,  sum 
up  all  the  northings  and  all  the  southings,  and  taking  the  dif- 
ference of  these,  they  know  the  difference  of  latitude  made 
good  by  the  ship  in  the  last  24  hours,  which  will  be  north  or 
south,  according  as  the  sum  of  the  northings  or  southings  is 
greatest.  In  the  same  manner,  by  taking  the  sum  of  all  the 
eastings,  and  likewise  of  all  the  westings,  and  subtracting  the 
lesser  of  these   from  the  greater,  the  difference   will  be  the 


departure  maile  good  by  tlic  ship  during  the  last  21  hours, 
wlii(-li  will  lie  cast  or  west,  according  as  the  sum  of  the  eastings 
is  gr(-ater  or  less  llian  the  sunr  of  the  westings  ;  then  fronr  the 
(lillereirce  of  latitude-  and  departure  made  good  by  the  ship  in 
the  last  24  hours,  Ibiinil  as  above,  they  find  the  true  course  and 
distance  made  good  upon  the  whole,  (by  Case  4,  of  Plane  Sail- 
ing,) as  also  the  course  and  distance  to  the  intended  port. 

())'  I'arallel  Sailiii//.  .Since  the  parallels  of  latitude  arc  con- 
centric circles  to  the  axis  of  the  earth,  they  always  decrease 
the  nearer  ihey  approach  the  pole  ;  it  is  plain,  therefore,  that 
a  degree  of  longitude  on  any  of  Ihefh  nrust  be  less  than  its 
(-orresponding  degree  of  longitude  upon  the  equator.  See  the 
Table  of  Di.oui;i  s  of  LoNorn  ni-. 

Now,  to  know  the  length  of  a  degree  on  any  of  them,  let  P  15, 
fig.  9.  represent  half  the  larth's  axis;  PA  a  <|uadrant  of  a 
meridian,  and  eonscc|uenlly  A  a  point  of  the  e(|uator  ;  C  a 
point  on  the  meridian,  and  C  D  a  perpendicular  from  that 
point  upon  the  axis,  which  plainly  will  be  the  sine  of  C  P,  the 
distance  of  that  point  from  the  pole,  or  the  co-sine  ofC.\  its 
distance  from  the  e(|uator;  and  ('  1)  will  be  to  A  15  as  the  sine 
of  C  P,  or  co-siirc  of  C  A,  is  to  the  radius.  Again,  if  the  <ina- 
drant  P  A  H  is  turned  round  upon  the  axis  P  B,  it  is  plain  the 
point  A  will  describe  the  circumference  of  the  equator  whose 
ra<lius  is  A  13,  and  any  other  point  C  upon  the  meridian  will 
describe  the  circumference  of  a  parallel  whose  radius  is  CD. 


A  Vfcsttnff  S6. 1^ 
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Cur.  1.  Hence  (because  the  circumferences  of  circles  are 
as  their  radii)  the  circumference  of  any  parallel  is  to  the  cir- 
cumference of  the  eipiator,  as  the  co-sine  of  its  latitude  is  to 
radius.  2.  And  since  the  wholes  are  as  their  similar  parts, 
the  proportion  ^vill  be,  as  the  length  of  a  degree  on  any  paral- 
lel, is  to  the  length  of  the  degree  upon  the  equator,  so  is  the 
co-sine  of  the  latitude  of  that  parallel  to  radius.  3.  Hence,  also, 
as  radius  is  to  the  co-sine  of  any  latitude,  so  are  the  minutes 
of  difference  of  longitude  between  two  meridians,  or  their  dis- 
tance in  miles  upon  the  equator,  to  the  distance  of  these  two 
meridians  on  the  parallel  in  miles.  4.  And,  as  the  co-sine  of 
any  parallel,  is  to  radius,  so  is  the  length  of  any  arc  on  that 
parallel  (intercepted  between  two  meridians)  in  miles,  to  the 
length  of  a  similar  arc  on  the  equator,  or  minutes  of  difference 
of  longitude.  5.  Also,  as  the  co-sine  of  any  one  parallel,  is  to 
the  co-sine  of  any  other  parallel,  so  is  the  length  of  any  arc  on 
the  first  in  miles,  to  the  length  of  the  same  arc  on  the  other  in 
miles. 

Of  3Icrcator's  Snili)i(/. —Thoa^h  the  meridians  all  meet  at  the 
pole,  and  the  parallels  of  latitude  from  the  equator  to  the  pole 
continually  decrease,  and  that  in  proportion  to  the  co-sines  of 
their  latitudes  ;  yet  in  sea-charts  the  meridians  are  drawn  pa- 
rallel to  one  another,  and  consequently  the  parallels  of  latitude 
made  equal  to  the  equator,  and  so  a  degree  of  longitude  on  any 
parallel  is  as  large  as  a  degree  of  longitude  on  the  equator; 
also  in  these  charts  the  degrees  of  latitude  were  still  represent- 
ed (as  they  are  in  themselves)  equal  to  each  other,  and  to  those 
of  the  equator.  By  these  means  the  degrees  of  longitude  being 
increased  beyond  their  just  proportion,  and  the  more  so  the 
nearer  they  approach  the  pole,  the  degrees  of  latitude  at  the 
same  time  remaining  the  same,  it  is  evident  places  marked 
down  upon  these  charts  with  respect  to  their  latitude  and  lon- 
gitude, and  consequently  their  bearing  from  one  another,  must 
be  very  false.  To  remedy  this  inconvenience,  so  as  still  to  keep 
the  meridians  parallel,  we  lengthen  the  degrees  of  latitude  in 
the  same  proportion  as  those  of  longitude  are,  that  the  pro- 
portion in  easting  and  westing  may  be  the  same  with  that  of 
southing  and  northing,  and  consequently  the  bearings  of 
places  from  one  another  are  the  same  upon  the  chart  as  upon 
the  globe  itself. 
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Let  A  B,  fi°r.  10,  bo  a  quadrant  of  a  meridian,  A  the  pole, 
D,  a  point  on  the  equator,  AC  half  the  axis,  B  any  point  upon 
the  meridian,  from  which  draw  B  F,  perpendicular  to  AC,  and 
B  G  perpendicular  to  C  D  ;  then  B  G  will  be  the  sine,  and  B  F 
or  C  G  the  co-sine  of  B  D  the  latitude  of  the  point  B  :  draw 
D  E  the  tangent  and  C  E  the  secant  of  the  arc  C  I).  Then, 
since  any  arc  of  a  parallel  is  to  the  like  arc  of  the  equator,  as 
the  co-sine  of  the  latitude  of  that  parallel  is  to  radius.  Thus 
any  arc,  as  a  minute  on  the  parallel  described  by  the  point  B, 
will  be  to  a  minute  on  the  equator,  as  B  F  or  C  G  is  to  CD  ;  but 
since  the  triausles  C  G  B,  C  D  E  are  similar,  therefore  CG 
will  be  to  C  D  as  C  B  is  to  C  E,  i.  c.  the  co-sine  of  any  parallel 
is  to  the  radius,  as  tlie  radius  is  to  the  secant  of  the  latitude  of 
that  parallel.  But  the  co-sine  of  any  parallel  is  to  radius,  as 
the  leugth  of  any  arc  (as  a  minute)  on  that  parallel  is  to  the 
length  of  the  like  arc  on  the  equator:  therefore  the  length 
of  any  arc  (as  a  minute)  on  any  parallel,  is  to  the  len^^th 
of  the  like  arc  on  the  equator,  as  radius  is  to  the  secant 
of  the  latitude  of  that  parallel  ;  and  so  the  length  of  any  arc 
(as  a  minute)  on  the  equator,  is  longer  than  the  like  arc  of  any 
parallel  in  the  same  proportion  as  the  secant  of  the  latitude  of 
that  parallel  is  to  radius.  But,  since  in  this  projection  the  me- 
ridians are  parallel,  and  consequently  each  parallel  of  latitude 
is  equal  in  absolute  length  to  the  equator,  it  is  plain  the  leugth 
of  any  arc  (as  a  minute)  on  any  parallel  is  increased  beyond 
its  just  proportion,  at  such  rate  as  the  secant  of  the  latitude  of 
that  parallel  is  greater  than  radius  :  and  therefore  to  keep  up  the 
proportion  of  northing  and  southing  to  that  of  easting  and  west- 
ing, upon  Uiis  chart,  as  it  is  actually  upou  the  globe  itself,  the 
length  of  a  minute,  upon  the  meridian  at  any  parallel,  must  also 
be  increased  beyond  its  just  proportion  at  the  sapie  rate,  i.  e. 
as  the  secant  of  the  latitude  of  that  parallel  is  greater  than 
radius.  Thus,  to  find  the  leugth  of  a  minute  upon  the  meridian 
at  the  latitude  of  75  deg.  since  a  minute  of  a  meridian  is  every 
where  equal  on  the  globe,  and  also  equal  to  a  minute  of  latitude 
upon  the  equator,  let  it  be  represented  by  unity,  then  making  it 
as  radius  to  the  secant  of  75  deg.  so  is  unity  to  a  fourth  num- 
ber, which  is  3-864  nearly  ;  and  consequently,  by  whatever  line 
you  represent  one  minute  on  the  equator  of  this  chart,  the 
length  of  one  minute  on  the  enlarged  meridian  at  the  latitude 
of  75deg.  or  the  distance  between  the  parallel  of  75  degOOmin. 
and  the  parallel  of  75  deg.  01  min.  will  be  equal  to  three  of 
these  lines,  and  ^^  of  one  of  them.  By  making  the  same  pro- 
portion, it  will  be  found  that  the  length  of  a  minute  on  the 
meridian  of  this  chart  at  the  parallel  of  CO  deg.  or  the  distance 
between  the  parallel  of  (iO  deg.  00  min.  and  that  of  GO  deg.  01 
niin.  is  equal  to  two  of  these  lines.  After  the  same  manner 
the  length  of  a  minute  on  the  enlarged  meridian  may  be  found 
at  any  latitude  ;  and  consequently  beginning  at  the  equator,  and 
computing  the  length  of  every  intermediate  minute  between 
that  and  any  parallel,  the  sum  of  all  these  shall  be  the  length 
nf  a  meridian  intercepted  between  the  equator  and  that  paral- 
lel; and  the  distance  of  each  degree  and  minute  of  latitude 
from  the  equator  upon  the  meridian  of  this  chart,  computed  in 
minutes  of  the  equator,  forms  what  is  commonly  called  a  table 
of  meridional  parts,  as  is  that  given  in  our  directions  for  the 
construction  of  Mercator's  chart  in  the  article  Maps. 

If  the  arc  B  D  of  the  foregoing  figure  represents  the  latitude 
of  any  point  B,  then  (C  D  being  radius)  C  E  will  be  the  secant 
of  that  latitude  ;  but  it  has  been  .shewn  above,  that  radius  is  to 
secant  of  any  latitude,  as  the  length  of  a  minute  upon  the  equa- 
tor, is  to  the  length  of  a  minute  on  the  meridian  of  this  chart 
at  that  latitude  ;  therefore,  C  D  is  to  C  E,  as  the  length  of  a 
minute  on  the  equator  is  to  the  length  of  a  minute  upon 
the  meridian  at  the  latitude  of  the  point  B.  Consequently  if 
the  radius  C  D  is  taken  equal  to  the  length  of  a  minute  upon 
the  equator,  C  E,  or  the  secant  of  the  latitude  will  be  equal  to 
the  length  of  a  minute,  upon  the  meridian  of  that  latitude. 
Therefore,  in  general,  if  the  length  of  a  minute  upon  the  equa- 
tor is  made  radius,  the  length  of  a  minute  upon  the  enlarged 
meridian  will  be  every  where  equal  to  the  secant  of  the  arc 
contained  between  it  and  the  equator. 

Hence,  since  the  length  of  every  intermediate  minute  between 
the  equator  and  any  parallel  is  equal  to  the  secant  of  the  lati- 
tude, (the  radius  being  equal  to  a  minute  upon  the  e(|uator) 
the  sum  of  all  these  lengths,  or  the  distance  of  that  parallel  on 


the  enlarged  meridian  from  the  equator,  will  be  equal  to  the 
sum  of  all  the  secants  to  every  minute  contained  between  it 
and  the  equator.  Consequently  the  distance  between  any  two 
parallels  on  the  same  side  of  the  equator,  is  equal  to  the  dif- 
ference of  the  sums  of  all  the  secants  contained  between  the 
equator  and  each  parallel;  and  the  distance  between  any  two 
parallels  on  contrary  sides  of  the  equator,  isequal  to  the  amount 
of  the  sums  of  all  the  secants  contained  between  the  equator 
and  each  parallel.  Hence,  by  the  tables  of  meridional  parts 
may  be  constructed  Mercator's  nautical  chart. 

In  fig.  11.  Let  A  and  E  represent  two  places 
upon  Mercator's  chart,  A  C  the  meridian  of  A, 
and  C  E  the  parallel  of  latitude  passing  through 
E ;  draw  A  E,  and  set  off  upon  A  C  the  length 
A  B  equal  to  the  number  of  minutes  contained  in 
the  dilterence  of  latitude  between  the  two  places, 
and  taken  from  the  same  scale  of  equal  parts  by 
which  the  chart  was  constructed,  or  from  the 
-^  equator,  or  any  graduated  parallel  of  the  chart, 
and  through  B  draw  B  D  parallel  to  C  E,  meeting  A  E  in  D. 
Then  A  C  will  be  the  enlarged  dillerence  of  latitude,  A  B  the 
proper  difference  of  latitude,  C  E  the  difference  of  longitude, 
BD  the  departure,  AE  the  enlarged  distance,  and  AD  the 
proper  distance  between  the  two  places  A  and  E;  also  the  angle 
BAD  will  be  the  course,  and  AE  the  rhumb-line  between 
them. 

Of  Obliqne  Sailiiir/.— The  questions  that  may  be  proposed  on 
oblique  sailing  are  innumerable;  we  shall  therefore  select  one 
as  an  example. 

Coasting  along  the  shore,  I  saw  a  cape  bear  from  N  N  E ; 
then  I  stood  N  W  6  W  20  miles,  and  I  observed  the  same  cape 
bear  from  me  N  B  t  E  :  required  the  distance  of  the  ship  from 
the  cape  at  each  of  those  stations. 

Geometrically. — Draw  the  circle  N  W  E  S  fig.  17,  to  repre- 
sent the  compass,  N  S  themeridian,  and  W  E  the  eastand  west 
line,  and  let  C  be  the  place  of  the  ship  in  her  first 
station  ;  then  from  C  set  oflf  upon  the  N  \V  i  W 
line,  C  A  "20  miles,  and  A  will  be  the  place  of 
the  ship  in  her  second  station.  From  C  draw 
the  N  N  E  line  C  B,  and  from  A  draw  A  B 
parallel  to  the  N  E  i  E  line  C  D,  which  will  meet 
C  B  in  B,  the  place  of  the  cape,  and  C  B  will  be 
the  distance  ofthe  shipfrom  itin  its  firststation, 
and  A  B  the  distance  in  the  second.  The  angle 
D  C  E  is  equal  to  the  angle  N  C  A,  lience  the 
parallelism  ofthe  lines  D  C,  B  A.  To  find  which 
by  calculation :— In  the  triangle  A  B  C  are  given  A  C,  equal  to 
20  miles  ;  the  angle  A  C  B  equal  to  78  deg.  45  min.  the  distance 
between  the  N  N  E  and  N  VV  6  W  lines  :  also  the  angle  ABC 
equal  to  BC  D  equal  to  33 deg.  45 min.  the  distance  between 
the  NN  Band  N  E  i  E  lines  ;  and  consequently  the  angle  A, 
equal  to  67  deg.  30  min. 

Hence,  for  C  B,  the  distance  of  the  cape  from  the  ship  id  her 
first  station,  the  proportion  will  be  (by  oblique  trigonometry) 
S.  ABC  :  AC  :  :  S.  BAC  :  C  B. 

i  e.  As  the  sine  of  the  angle  ]J 33°  34'    9-74473 

is  to  the  distance  run  AC  '20     —     1-30163 

sois  the  sine  of  BAC 07    30     9-965C2 

to  OB 33     20     1-52191 

the  distance  of  the  cape  from  the  ship  at  the  first  station. 
Then  for  AB  it  will  be,  (by  oblique  trigonometry,) 

S.  ABC  :  AC  ::  S.  A  C  B  :  A  B. 
I.e.  As  the  sine  of  B 33"  45'    974474 

istoAC  20     -     l-.-i0163 

so  is  the  sine  of  C 78    45     9-99157 

loAB 35'31         1-54780 

to  the  distance  of  the  ship  from  the  cape  at  her  second  station. 

Of  the  Log  Line  and  Compass.— The  method  commonly  made 
use  of  for  measuring  a  ship's  way  at  sea,  or  how  far  she  runs 
in  a  given  space  of  time,  is  the  log  line  and  a  half-minute  glass. 
— See  Log. 

Of  the  compass  we  may  observe,  that  the  meridian  and  prime 
vertical  of  any  place  cuts  the  horizon  in  four  points,  at  90  deg. 
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tlisliiMce  IVom  one  nnotlior,  viz.  nnrlli.  soiilli,  fast,  and  west: 
tliat  |niit  of  tlic  meridian  wliicli  extends  ilsell'  IVdin  the  place  U> 
llic  norlli  point  of  llic  horizon  is  ealled  the  nortli  line;  that 
wliich  tends  to  the  sonlh  point  of  the  horizon  is  called  the  south 
line  ;  and  that  pait  ot  the  prime  vcrlieal  which  extends 
towards  the  ri^ht  hand  of  the  observer  when  his  face  is  turned 
to  the  north,  is  called  the  cast  line  ;  and  lasllv,  that  part  of  the 
prime  vertical  whieli  tends  towards  the  left  hand,  is  called  the 
west  line  ;  the  four  points  in  which  these  lines  meet  the  horizon 
are  called  the  ear<linal  points. 

In  order  to  determine  the  eonise  of  the  «  ind,  and  to  discover 
tlic  various  alterations  or  shiflinss,  each  quadrant  of  the  hori- 
zon, intercepted  between  tlie  meridian  and  prime  vertical,  is 
usually  divided  into  cijiht  equal  parts,  and  consequently  the 
whole  horizon  into  thiity-two;  and  the  lines  drawn  from 
the  place  on  wliieh  the  observer  stands,  to  the  points  of  division 
in  his  horizon,  arc  called  rhuMib-lines ;  the  four  principal  of 
which  are  those  described  in  the  preceding':  paraRrapli,  each  of 
them  havinir  its  name  from  the  cardinal  pviiat  in  the  horizon 
toHards  which  it  tends:  the  rest  of  llie  rluinib-liiies  have  tlieir 
names  compounded  of  the  principal  lines  on  eacli  side  of  them, 
as  in  the  figure  ;  and  over  whichsoever  of  these  lines  the 
course  of  the  wind  is  directed,  that  wind  takes  its  name  accord- 
in?;Iy.     See  Compass. 

('viicernhiff  Currents,  and  the  method  of  making  proper  alluw- 
auces  far  their  eff'eets  upon  a  ship's  nay. — Currents  are  cer- 
tain settinss  of  the  stream,  by  which  all  bodies  (as  ships,  &c.) 
moving  therein,  arc  compelled  to  alter  their  course  or  velocity, 
or  butli,  and  submit  to  liie  motion  impressed  upon  them  by  the 
current.  The  ^rcat  and  general  currents  are  from  east  to 
west  tliroughout  the  tropical  regions,  and  from  north  to  south 
towards  the  equator,  coinciding  with  the  regular  tropical 
winds.  Along  the  shores  of  continents  and  islands  they  are 
often  diverted  from  their  natural  course,  and  being  sometimes 
concentiated  into  a  narrow  channel,  acquire  an  almost  preter- 
natural velocity  ;  as  the  great  current  from  east  to  west  along 
the  American  continent.  See  Cukrent.  The  northern  seas  are 
chiefly  moved  by  the  action  of  the  polar  current,  extending 
along  even  the  w  hole  coast  of  Britain  from  the  Orkneys  south- 
ward. 

Casel.  If  the  current  sets  just  the  course  of  the  sliip,  )'.«. 
moves  on  the  same  rhumb  with  it ;  then  the  motion  of  the  ship 
is  increased,  by  as  much  as  is  the  drift  or  velocity  of  tlie  cur- 
rent. 

Case%  If  the  current  sets  directly  against  the  ship's  course, 
then  the  motion  of  the  ship  is  lessened  by  as  much  as  is  the 
velocity  of  the  current. 

The  method  of  keeping   and   correcting  a  journal  at  sea,  by 
mnhinr/  proper  alloivanets  for  the    tee  waif,   variation,  Sec. —  1. 
Lee  way  is  the  angle  that  the  rhumb-line,  upon  which   the  ship 
endeavours  to  sail,  makes  with  the  rhumb  she  really  sails  upon. 
This  is  occasioned  by  the  force  of  the  wind  or  surge  of  the  sea, 
when    she   lies   to    the  windward,   or  is   close-hauled,    which 
causes  her  to  fall  off  and   glide  sideways  from  the  point  of  the 
compass  she  capes  at.     Let  NESW  represent  the  compass  ;  and 
suppose  a  ship  at  C  capes  at,  or  endeavours  to  sail  upon,  the 
ihumb  Cn;  but  by  the  force  of  the  wind,  and 
surge  of  the  sea,   she  is  obliged  to  fall  off,  and 
make  her  way  good  upon  the  rhumb  Ci;  then 
the  angle  a  C  t  is  the  lee  way  ;  and  if  that  angle 
is  equal  to  one  point,  the  ship  is  said  to  make 
one  point  lee  way  ;  and  if  equal  to  two  points,       ^ 
the  ship   is   said   to  make  two  points  lee  way.      ^i  ^'r; — )W 
The   quantity  of  this  angle  is  very  uncertain, 
because  some  ships,  with  the  same  quantity  of  s 

sail,  and  with  the  same  gale,  will  make  more 
lee  way  than  others. 

To  find  the  lee  way. — Let  the  ship's  wake  be  set  by  a  compass 
in  the  poop,  and  the  opposite  rhumb  is  the  true  course  made 
good  by  the  ship;  then  the  difference  between  this  and  the 
course  given  by  the  compass  in  the  binnacle,  is  the  lee  way 
required.  If  the  ship  is  within  sight  of  land,  then  the  lee  way 
may  be  exactly  found  by  observing  a  point  on  the  land  which 
continues  to  bear  the  same  way  ;  and  the  distance  between  the 
point  of  the  compass  it  lies  upon,  and  the  point  the  ship  capes 
at,  will  be  the  lee  way.  Having  the  course  steered,  and  the 
73. 


lee  way  given,  we  may  from  thence  lind  the  true  course  thug: 
Let  your  face  he  turned  directly  to  the  windward  ;  and  if  the 
ship  has  her  larboard  tacks  on  board,  count  the  lee  vay  from 
the  course  steered  towards  the  right  hand  ;  but  if  the  starboard 
tacks  are  on  board,  then  count  it  from  the  course  steered 
towards  the  left  hand.  Thus,  suppose  the  wind  at  north,  and 
the  ship  lies  up  within  six  points  of  the  wind,  with  her  larboard 
tacks  on  board,  mnkiug  one  point  lee  way  ;  here  it  is  plain, 
that  the  course  steered  is  KNK.  and  th<^  true  eimrse  E  4i/  N  ; 
also  suppose  the  wind  is  at  NNW,  and  the  ship  lies  up  within 
(>\  points  of  the  wind,  with  her  starboard  tack  on  board,  mak- 
ing li  point  lee  way,  it  is  evident  that  the  true  course,  in  this 
case,  is  W.SW. 

Wc  have  this  general  rule  for  fmding  the  ship's  true  course, 
having  the  course  steered  and  the  variation  given,  riz.  let  your 
ffjce  be  turned  towards  the  point  of  the  compass  upon  which 
the  ship  is  steered  ;  and  if  the  variation  is  easterly,  count  the 
quantity  of  it  from  the  course  steered  towards  the  right  hand  ; 
but  if  westerly,  towards  the  ki"t  hand  ;  and  the  course  thus 
found  is  the  true  course  steered.  Suppose  the  course  steered 
is  N  by  E,  and  the  variation  one  point  easterly,  then  the  true 
course  steered  will  be  NNE  ;  also  suppose  the  course  steered 
is  NEi(/K,  and  the  variation  one  point  westerly,  then  in  this 
case  the  true  course  will  be  NE,  and  so  of  others.  Hence, 
by  knowing  the  lee  way,  variation,  and  course  steered,  wc  may 
from  thence  find  the  ship's  true  course;  but  if  there  is  a  cur- 
rent under  foot,  then  that  must  be  tried,  and  proper  allowances 
made  for  it.  After  making  the  proper  allowances  for  finding 
the  ship's  true  course,  and  making  as  just  an  estimate  of  the 
distance  as  we  can  ;  yet  by  reason  of  the  many  accidents  that 
attend  a  ship  in  a  day's  sailing,  the  latitude  by  account  fre- 
quently differs  from  the  latitude  by  observation,  and  when  that 
happens,  there  must  be  some  error  in  the  reckoning  ;  to  dis- 
cover which,  and  make  its  correction  the  reckoning,  you  may 
observe  the  following  rules:  —  1st.  If  the  ship  sails  near  the 
meridian,  or  within  2  or  21  points  tlicreof,  then  if  the  latitude 
by  account  disagrees  with  the  latitude  by  observation,  it  is 
most  likely  that  the  error  lies  in  the  distance  run;  for  it  is 
plain,  that  in  this  ease  it  will  require  a  very  sensible  error  in 
the  course  to  make  any  considerable  error  in  the  difference  of 
latitude,  which  cannot  well  happen  if  due  care  is  taken  at  the 
helm,  proper  allowances  are  made  for  the  leo  way,  variation, 
and  currents.  Consequently,  if  the  course  is  pretty  near  the 
truth,  and  the  error  in  the  distance  runs  regularly  through  the 
whole,  we  may,  from  the  latitude  obtained  by  observation, 
correct  the  distance  and  departure  by  account,  by  the  follow  ing 
analogies,  viz. 

As  the  difference  of  latitude  by  account  is  to  the  true  dif- 
ference of  latitude. 

So  is  the  departure  by  account 

to  the  true  departure. 

And  so  is  the  direct  distance  by  account 

to  the  tiue  direct  distance. 

If  the  courses  are  for  the  most  part  near  the  parallel  of  east 
and  west,  and  the  direct  course  is  within  51  or  C  points  of  the 
meridian  ;  then  if  the  latitude  by  account  differs  from  the 
observed  latitude,  it  is  most  probable  that  the  error  lies  in  the 
course  or  distance,  or  perhaps  both. 

The  form  of  the  Log-book  and  Journal,  together  with  an 
example  of  a  day's  work,  are  here  subjoined. 

To  express  the  days  of  the  week,  mariners  commonly  use 
the  characters  by  which  the  sun  and  planets  are  expressed, 
viz.  0  denotes  Sunday,  <  Monday,  $  Tuesday,  §  Wednes- 
day, It  Thursday,  J  Friday,  Ii  Saturday,  called  respectively 
Dies  Solis,  Dies  Lvnir,  Dies  Martii,  Dies  Mercurii,  Dies  Jovis, 
Dies  Veneris,  Dies  Saturnii. 

From  the  following  table  it  will  be  seen,  that  the  ship  by- 
account,  has  come  to  the  latitude  of  17  dcg.  46  min.  north, 
and  has  differed  her  longitude  2  deg.  6  min.  westerly  ;  so 
this  day  I  have  made  my  way  good,  south  31  deg.  31  miu. 
west,  distance  1574  miles. 

At  noon  the  Lizard  bore  from  me  north  31  deg.  31  min.  east, 
distance    157-4    miles;    and     having    observed    the   latitude, 
I  found  it  agreed  with  the  latitude  by  account.     See  Longi- 
tude. 
8S 
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The  Form  of  the  Lo<j  Book,  with  the  Manner  of  working  Days 
Works  at  Sea. 


THE    LOG    BOOK. 

H 

I 
2 
3 

4 
5 

6 

7 

8 
9 

K 

7 
7 

7 

7 
(i 

1 
1 

Courses. 

Winds. 

Observations  and  acci- 
dents. 

<   day  of 

North. 

Fair  weather :    at  four 
this  aflernoon  I  took  my 
departure  from  the  Lizard 
in  the  lat.  of  5  dep.  00  niin. 
N.  it  bearing  NNE,  dis- 
tant 5  leagues. 

SWbyS 

NiyE 

10 
11 
12 

I 
2 
3 

6 
6 
6 

G 
6 
6 

1 

1 
1 

1 

ssw 

Ei^S 

NNE 

The  gale  inoreasing.and 
being  under  all  our  sails. 

After  three  this  morn- 
ing,    frequent     showers, 
with    thick    weather    till 
near  noon. 

SWii/W 

4 
5 
6 

7 

1 

7 
8 
9 

8 

8 

.8 

1 

sw 

ENE 

The  variation  I  reckon 
to  be  one  point  westerly 

10 
11 
12 

9 

8 
8 

1 

SWJ  w 

NEi(/E 

THE    LOG 

SOOK. 

Co 

urses 

correct. 

Dist. 

Dill. 

N. 

Lat. 

Diir. 

E. 

Long. 
W. 

ssw 

Sbi/ 

sw 
sw 
sw 

r 
W 

is 

50 

19 

49 

24-5 

255 

S. 

46-2 
18-6 
29-7 
20-2 
195 

2.<»-4 
55 
45-5 
200 
19-5 

144-2 

125-0 

/»i?ajzf/ Navigation,  expresses  more  properly  what  relates  to 
canals,  rivers,  and  lakes,  than  the  ordinary  but  well  known 
word  Canal.  Egypt,  the  cradle  of  science,  was  the  birth-place 
of  the  earliest  canals,  one  of  which,  according  to  Herodotus, 
(lib.  ii.)  passed  from  the  river  Nile  to  the  Red  sea,  and  so  vast 
that  four  ships  could  pass  abreast.  Its  navigation  was  per- 
formed in  four  days.  Aristotle  (Met.  lib.  i.  cap.  14.)  says,  a 
king  atlemptcd  to  draw  a  canal  from  the  Red  sea  to  the  Nile, 
but  abandoned  the  work  because  the  Red  sea  was  higher  than 
the  land  of  Egypt.  Diodorus  Siculns  (lib.  ii.)  makes  it  com- 
municate with  the  Pelusiac  branch  of  the  Nile.  Strabo  affirms, 
that  in  his  time  (lib.  i.  and  xvii.)  the  merchants  of  Alexandria 
formed  an  outlet  from  the  Nile  in  the  Arabic  gulf,  to  go  on  to 
India.  It  was,  he  adds,  of  100  cubits  breadth,  and  of  depth 
sullicient  for  the  largest  vessels.  Pliny  says,  (lib.  xxvi.  cap- 
29  and  33.)  it  began  near  Bubasto.  and  went  to  the  Red  sea. 
The  geographer  Ptolemy  calls  it  Trajan's  river.  During  the 
glory  of  the  Mahomedan  conquests,  Amrow,  who  conquered 
Egypt  about  635,  opened  this  canal  from  the  Nile  to  Quotzoum 
on  the  Red  sea,  to  convey  the  contributions  of  corn  into  Arabia. 
Jilkraain  tells  us  that  it  was  shut  up  again  by  the  Caliph  Alman- 


zor  in  773.  China  abounds  in  canals,  yet  India  is  devoid  of 
such  means  of  tj  ansporting  the  produce  of  its  rich  soil ;  Persia 
has  no  inland  navigation  worth  mentioning  ;  Greece  and  Italy 
are  alike  destitute  of  these  moveable  roads,  which  aflord  in 
Holland,  France,  and  Britain,  such  facilities  to  commerce. 
The  United  States  of  America  now  begin  to  rival  France  in 
canals.  The  canals  in  England  are  both  numerous  and  grand  ; 
but  outdone,  perhaps,  by  the  Forth  and  Clyde  canal,  and  cer- 
tainly by  the  Caledonian  canal,  which  opens  a  communication 
between  the  Atlantic  on  the  western  coast  of  Scotland,  and  the 
German  ocean,  at  the  Murray  Frith.  The  latter  passes  through 
Loch  Ness,  and  allows  vessels,  drawing  18  feet  water,  to  be 
tracted  along.  See  the  plan  and  details  of  this  canal  on  the 
plate.  But  the  canal  in  agitation  to  be  cut  between  the  Eng- 
lish Channel  and  the  Severn,  to  open  a  communication  across 
the  country,  without  doubling  the  Land's  End,  will  be  the  most 
advantageous  work  of  the  kind  constructed  in  England. 

Theory  of  Canal  Cutting. — It  is  evident,  that  in  cutting 
canals,  no  farther  excavation  is  required  than  that  which  will 
hold  the  water  at  the  given  depth  and  breadth  ;  and  since, 
according  to  the  modern  practice,  a  bank  on  either  side  is 
likewise  made  with  the  stuff  excavated,  it  is  evident,  that  if 
we  make  that  bank  of  sufficient  strength  and  closeness  to  con- 
tain the  water,  the  level  of  the  surface  of  the  canal  may  be 
thereby  raised  above  the  natural  surface  of  the  land,  and  great 
part  of  the  excavation  saved.  One  of  the  lirst  objects,  there- 
fore, in  canal  cutting,  is  to  know  at  what  height  above  the 
surface  of  the  land  the  canal  may  be  carried  on  level  ground, 
when  the  excavated  stuff  or  cutting  will  just  make  the  banks. 
This  is  called  level  cutting.  When  the  ground  along  which  the 
canal  is  carried  has  a  declivity,  the  quantity  of  stuff  to  be 
applied  to  one  bank  is  necessarily  greater  than  that  wanted  for 
the  other.  This  disparity  may  increase  until  the  one  bank 
vanishes,  and  the  canal  is  cut  entirely  along  the  side  of  the 
hill,  and  only  the  lower  bank  is  required  to  be  made. 

This  is  the  simplest  case  of  canal  cutting,  and  the  work 
admits  of  being  laid  out  in  a  much  more  expeditions  way  than 
has  commonly  been  employed,  as  will  be  seen :  this  case  is 
called  side  cutting,  or  oblique  cutting  ;  the  slope  of  the  cut 
which  is  made  in  the  hill  being  made  the  same  as  the  e.xterior 
of  the  canal  bank.  These  two  lines  in  the  section  are  parallel 
to  each  other ;  and  there  is  a  certain  point  in  the  section,  through 
which,  if  any  line  be  drawn,  representing  the  surface  of  the 
ground  in  any  case,  which  line  we  shall  call  the  line  of  cutting, 
the  portion  of  the  section  thereby  exhibited  as  excavation,  will 
always  be'equal  to  that  exhibited  as  embankment.  We  shall 
call  this  point  the  centre  of  cutting. 

Problem  I. — Given  the  outline  section  or  profile  of  a  canal 
in  sidelong  ground,  with  parallel  slopes.  To  find  the  centre 
of  cutting. 

Case  1.  For  one  bank  only.     See  plate  I.  Canals,  fig.  1. 

Given  A  BCD  a  section  of  the  canal,  C  1)  E  G  F,  a  section 
of  the  bank.     To  find  the  centre  of  cutting. 

Produce  the  lines  B  C  and  E  D  to  G  and  A.  Draw  the  per- 
pendiculars C  m,  D  n,  and  the  diagonals  A  G,  m  n  intersecting  in 
p.  Through  ;)  draw  the  parallel  spt,  and  bisect  it  in  o;  o  is  the 
centre  of  cutting,  through  which,  if  any  line  HoF  be  drawn 
cutting  the  slopes  A  B  and  E  G  produced,  the  section  H  B  C  ;« 
will  always  be  equal  to  w  D  E  F. 

The  centre  of  cutting  is  also  the  centre  of  cut  and  cover,  for 
Hois  always  equal  to  o  F.  Hence,  if  a  line  be  staked  out 
along  the  ground  at  the  level  of  the  centre  of  cutting,  it  will 
exhibit  the  middle  of  the  ground  wanted  for  the  use  of  the 
canal,  whatever  may  be  the  inclination  of  the  surface,  at  least 
if  that  inclination  be  regular  as  far  as  the  breadth  required  ; 
and  the  distance  o  H  or  o  F,  on  each  side  of  the  centre,  may 
easily  be  found  by  a  line  drawn  across  the  section  with  the 
given  inclination  of  the  ground. 

The  distance  of  the  centre  of  cutting,  from  the  centre  of  the 
canal  at  surface  water,  is  equal  to  uq  -f  D  E.  Hence,  if  the 
line  of  the  middle  of  the  cut  and  cover  be  laid  out,  or  the  centre 
of  cutting,  we  may  lay  out  a  set  of  stakes  at  a  certain  horizon- 
tal distance  therefrom  ;  and  the  top  of  these  stakes  being  made 
even  with  the  level  of  surface  water,  they  will  exhibit  the  line 
of  the  middle  of  the  canal  when  finished. 

At  half  the  general  breadth  A  B,  from  the  centre  of  cutting, 
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and  on  tlial  level,  is  a  point  in  Ujc  exterior  slope  of  llic  liniik, 
Htiil  a  line  of  stakes  nuiy  be  set  out  at  that  dislaneo  and  level, 
u  liicli  will  ilireet  llie  «lie<-lin^'  of  slull'  for  the  forniation  of  llic 
bank.  And  at  these  stakes  a  level  anil  plnnd)  line  may  be 
applied,  with  the  slope  of  the  bank,  by  Hliieh  the  point  V, 
where  the  exterior  slope  of  the  bank  meets  the  sniiaeo  of  the 
land,  will  be  found,  and  may  be  marked  onl,  and  llu^  c(l;;c  of 
cxeavalion  will  be  at  an  eipial  dislaneo  on  the  other  side  of  the 
centre  of  euttini;. 

At  the  same  distance,  riz.  half  the  pcncral  breadth  A  ID,  and 
on  the  upper  side  of  the  eentre  of  cnltins,  at  its  level  is  the 
point  4',  in  the  inn<r  slope  of  the  exeavation. 

The  liorizonlal  distaner  ov,  of  the  inner  slope  of  the  bank 
froni  the  centre  «,  will  be  found  by  saying  IJ «  :  «C  :  :  z  o  : 
o  V ;  a  line  of  stakes  may  therefore  be  plaeed  at  this  distance 
and  level,  to  direct  the  Hlieeliiij;  as  above,  and  by  a  level  and 
plumb,  tiie  commeneenient  of  the  bank  and  cxeavalion  may 
be  marked  in  the  same  way. 

The  <|uantily  of  excavation  above  the  level  of  the  centre  of 
cutlinft  is  th(!  Irianjcle  iisW,  and  the  base  os  will  always  be 
proportional  to  the  lieif;ht  II  y  of  the  upper  edne  above  the  level. 

The  quantity  of  excavation  below  the  level  of  the  centre  of 
cutting;,  dillerinj^  froniiUCi'  only  by  the  small  trianjile  o  (cti, 
of  which  the  base  o  v  being  constant,  the  area  is  proportioned 
to  the  perpendicular  from  w  to  the  level  of  the  centre  of  the 
cuttiuj;-. 

Case  2,  fiir.  2.  When  tlicre  is  a  towing  path  on  tbe  upper  side, 
piven  «  A  K  C  1)  H  CI,  as  liefore,  the  profile  of  the  path,  canal, 
and  bank,  take  Df/zraA,  draw  ab  and  c  d  parallel  to  the 
slopes,  thereby  converting;  the  section  n  A  IJ  C  L>  E  into  abcUH, 
in  wjiieli  the  towini;  path  is  supposed  to  be  added  to  the  bank  ; 
proceed  to  draw  tlie  lines  aG,  c  d,  audi/;  the  middle  o  will 
be  the  centre  of  cutting. 

Pkoblem  II.— Fig.  3.  To  reduce  the  section  ABCDEF 
with  a  second  bench  or  path  E  F,  to  the  equivalent  section 
ABIKF,  with  one  bank  only,  but  wider  and  shallower,  the 
banking  cut  down  and  filled  into  the  bottom. 

Produce  IJ  C  and  H  F  to  Z,  also  C  D  to  G  ;  make  D  N  =z 
D  G.  Draw  the  parallel  N  L  (or,  if  the  slopes  are  all  equal, 
make  D  L  perpendienlar  to  GO,)  on  F  L,  describe  the  semi- 
circle LMF,  cutting  the  perpendicular  G  M  ;  makeZK  (and 
Z  I)  equal  to  Z  M  ;  draw  the  parallel  K  I,  and  it  is  done. 

The  height  of  I  K  .iver  C  G  is  nearly  found  by  the  slopes. 

Problem  III. — Fig.  4.  Given  the  profile  of  a  canal  with 
two  banks,  the  slopes  being  all  equal.  To  find  the  lines  of 
level  cutting. 

Reduce  the  section  A  B  C  D  into  A  H  K  B.  For  this  find  o, 
tlie  eentre  of  cutting.  Produce  each  slope  to  meet  in  V  ;  draw 
the  perpendiculars  V  N,  O  N  ;  with  centre  N  and  radius  N  V 
cut  E  A  in  ;>  ;  make  V  n  r:  P  Q,  and  through  a  parallel  to  B  A 
draw  M  L  the  line  of  level  cutting. 

PROBi.tM  IV. — Fig.  5.  Given  as  in  last  problem.  To  find 
any  line  of  obliipie  cutting. 

Find  the  line  of  level  cutting.  Produce  the  slopes  to  meet  in 
v.  Draw  the  perpendicular  VI;  IVoni  L  draw  LN  with  the 
given  slope  of  the  ground,  cutting  V  I  in  N,  making  N;>  and 
;)  Q  zz  V  I,  also  V  II  =  />  I.  Through  K  draw  K  R  H  for  the 
lino  of  oblique  cutting  required. 

If  the  slopes  are  parallel,  then  N  R  :=  N  I,  and  I  is  the  centre 
of  culling.  The  centre  cutting  over  level  culling,  in  this  case 
of  oblique  shallow  culling,  is  the  dillercnce  between  o  z(/ and 
ctxi. 

Problem  V. — Fig.  G.  Given  the  profile  of  a  canal,  as  in 
last  case,  and  the  line  of  ground  level  too  low  for  level  cutting. 
Required  to  widen  the  canal  so  as  to  have  culling  for  the 
banks. 

It  is  obvious,  that  (he  trapezoid  O  M  must  be  provided  for 
by  the  parallelogram  DQ,  wherefore  draw  the  perpendiculars 
M  N,  D/),  and  make  D/;  =  R  S.  Draw  the  parallels  O  N  and 
P  Q  ;  D  tx  is  the  additional  width,  or  C  G  is  the  mean  bollom. 

Or,  by  calculation,  as  N  T  :  T  O,  so  ;)  D  z=  R  ^  :  DC. 

TO  is  formed  from  LM  by  adding  the  slope  base  for  the 
height  M  T  at  each  end,  and  is  usually  L  M  +  3  M  T,  or  3  R  S. 

A  similar  problem  to  the  above  may  be  given  for  narrowing 
the  canal  in  deep  culling;  but  this  is  of  less  use;  and  it  is 
evident,  that  when  the  ground  O  K  is  at  or  below  the  bottom 


C  I),  the  problem  is   impossible,   and  the  case  becomes  one  of 
emiianktnenl. 

j:.i(iiiijdi.i.     Fig.  7.     (liven  a  canal  of  11  feci  bottom,  20  ftet 
water  surlaee,  the  banks  rising  two  feet  over  water,an(l  II)  feet 
broad  al  top,  slopes  being  IJ  to  I.reipiired  the  centre  of  culling  : 
20  0  total  depth. 

0  =  2x3  IJ 

32  breadth  at  top.     '.)  inner  slope. 
10  10  top  bank. 


42 


10 
6 


42)00(:=  1,' feel,  the  height  of  the  centre 
42  of  culling  over  the  bol- 

—  torn  of  the  canal. 

18 

42 
42 

—  =  21  feet,  is  its  distance  from  the  inner  slope  of  the  upper, 

and  from  the  outer  slope  of  the  lower  side.     From  6  deduct  1}, 
and  there  will  remain  4|,  which  multiplied  by  IJ  will  give  G^,  to 
which  add  .'>  the  half  breadth  of  lop   bank,  and   the  sum  118  is 
the  distance  from  the  middle  of  the  canal. 
1|  X  3  =  4f 

14  bottom. 

18^  breadth  of  canal  at  level  of  centre. 
21     half  total  breadth  ditto. 

2^  distance  of  eentre  from  outer  slope  of  the  canal  ; 
and  it  is  evident,  that  the  cenle  of  cutting  is  in  the  bank  in 
this  case. 

Example.  Fig.  8.  The  Caledonian  Canal  has  50  feet  bot- 
toni,  and  20feet  water;  the  slopes  are  IJ  to  1,  to  within  two 
feet  of  surface  water,  where  there  is  a  bench  or  retreat  of  live 
feet;  above  this  the  banks  rise  five  feel  with  a  slope  of  two  to 
one,  and  are  18  feet  wide  at  lop.  On  the  upper  side,  in  side- 
cutting,  there  is  a  bench  or  towing  path  of  10  feet.  The  area 
of  the  pari  on  each  side  over  the  bench  or  retreat,  if  the  inner 
slope  was  carried  to  the  top,  would  be, 

(5  +  7J)  X   -  =:  3U,  and  the  brcadlli  at  fop  is  7i  feet. 

311-  62.5 

X  2  =  -:^  =  2^. 


23 


23 


So  that  tbe  space  contained  over  these  benches  is  equivalent 
to  widening  the  canal  2\l.  The  depth  23  x  \\  =345,  is  the 
base  of  the  inner  slope  if  produced  lo  the  level  of  the  top  of  the 
banks  ;  whence  50  -j-  2  x  34J  =:  111),  would  in  that  case  be  the 
width  of  the  canal.  Also,  18  +  7i  =:  25;  uoidd  be  the  breadth  at 
lop  of  the  bank,  and  10  +  7^  r:  17i  w  ould  be  the  breadth  of  the 
upper  bank  ;  their  sum,  43  feet,  must  be  diminished  by  2%,  and 
the  width  of  canal  increased  by  the  same  quantity,  to  allow  for 
the  recesses  at  top.  Then  say,  as  total  width  119  -|-  43  rz  162 
canal  and  banks  to  43  —  2%  -|-  34>  =  74  5';^  top  bank  and  one 
slope.  So  depth  of  canal  23.  To  depth  below  centre  of  cut- 
ting 105",  and  consequently,  the  depth  of  said  centre  from  the 
top,  is  23  —  10^i(  =  12  5i[. 

Of  titc  Form  of  Locks. — The  most  natural  form  of  the  lock  is 
that  which  approaches,  as  nearly  as  possible,  to  the  figure  of 
the  boats  which  are  to  use  il.  The  width  must  be  only  a  little 
more  than  that  of  the  boat,  and  il  must  be  tbe  same  throughout, 
as  the  boat  has  to  pass  along  the  whole  lock  ;  and  the  length 
may  only  exceed  that  of  the  boat  by  a  space  suflicient  to  admit 
of  working  the  gales.  A  long  rectangle  is  therefore  the  natu- 
ral figure.  It  consumes  the  smallest  quantity  of  water  in  pass- 
ing the  boat;  is  filled  and  emptied  in  the  shortest  lime;  and, 
on  the  whole,  is  constructed  at  less  expense  than  any  other 
form.     See  fig.  5,  Caledonian  Canal. 

Having  thus  determined  the  preference  to  be  given  to  locks 
of  a  rectangular  form  lo  those  of  a  circular  form,  as  in  the 
canal  of  Languedoc,  or  the  circular  lock  at  vVgde,  figs. 
1   and   3,  our  next   object  is   lo   consider    their   length    and 
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breadth.  This  must  depend  on  the  size  of  the  vessels  for  which 
the  locks  are  intended.  When  the  vessels  are  to  be  navigated 
also  on  rivers  or  the  sea,  the  breadth  of  the  locks  must  be  more 
considerable  than  where  canal  boats  are  intended  to  pass;  for 
in  rivers  t!ie  shallow  water  frequently  met  with,  obliges  us  to 
give  the  vessel  an  excess  of  breadth,  so  that  her  draft  may  be 
diminished  as  much  as  possible  ;  whereas,  in  canals,  we  are 
masters  of  the  depth  of  water,  and  find  it  more  economical  to 
restrict  the  breadth  as  much  as  possible,  as  we  thereby  dimi- 
nish the  evaporation,  the  expense  of  cutting,  and  the  purchase 
of  property.  Dr.  Anderson,  and  other  writers  on  the  subject  of 
small  canals,  have  not  attended  sufficiently  to  this  matter,  when 
they  recommended  widening  the  surface  only  of  small  canals  in 
order  to  give  a  greater  facility  of  trackage. 

In  our  English  canals,  the  usual  size  of  boats  supposed  fit 
for  the  navigation  of  rivers  and  canals  alternately,  is  one  of  14 
feet  beam.  '^Where  the  canals  are  intended  also  to  be  used  by 
coasters,  greater  widths  are  adopted.  Thus  the  Forth  and 
Clyde  Canal  admits  vessels  of  19  feet  beam  ;  and  the  Caledo- 
nian canal,  which  is  a  canal  of  transit  for  sea-going  ships,  ad- 
mits vessels  of  39  feet  wide  ;  but  in  the  great  majority  of  canal 
navigations  in  England,  a  much  smaller  width  has  been  adopt- 
ed. Seven  feet  beam  has  been  the  usual  size  in  the  central 
canals,  and  still  narrower  boats  have  been  proposed  ;  but  they 
become  liable  to  many  inconveniencies,  and  can  only  be  era- 
ployed  in  the  transport  of  very  heavy  substances,  such  as  ores 
or  minerals.  The  narrow  boat  has  the  advantage  of  being 
navigated  with  more  case,  and  ofcausing  less  expense  in  lock- 
gates,  bridges,  fee. 

Leiu/th  and  BreiuUh  of  Locks.— the  length  and  breadth  of 
Jock  chambeis  ought  to  he  necessarily  regulated  by  the  form 
of  the  boats  that  are  to  pass  upon  the  canals.  It  is  common 
to  make  this  kind  of  boats  longer  and  narrower  than  those  of 
rivers,  which,  on  account  of  the  small  depth  of  water  found  in 
some  places,  are  obliged  to  be  made  as  Hat  as  possible.  In 
canals,  on  the  contrary,  we  arc  able  to  give  a  considerable 
depth  to  the  water,  but  we  do  not  give  them  great  breadth,  so 
tliat  there  may  be  less  evaporation,  less  earth  to  be  removed, 
and  less  ground  to  be  occupied.  There  is  commonly  no  more 
breadth  given  to  canals  than  vihat  is  necessary  for  enabling 
two  boats  to  navigate  with  ease  beside  each  other,  and  even  in 
the  difficult  parts,  such  as  those  which  are  cut  in  rock,  there  is 
often  no  more  breadth  given  than  what  is  necessary  to  pass  a 
single  boat,  only  some  places  arc  made  wider,  at  which  one 
boat  may  lie  by,  while  another  oue  passes  in  an  opposite  direc- 
tion. Besides,  a  principal  object  in  making  use  of  narrow  boats 
on  navigable  canals,  is  to  diminish  the  breadth  of  the  lock-gates, 
which  wear  longer,  and  are  more  easily  worked,  than  when  they 
are  broad.  Narrow  boats  are  also  more  easily  drawn  than 
those  which  are  wider  and  shorter.  But  what  ought  piiucipally 
to  regulate  the  width  and  breadth  of  locks  are  the  dimensions 
of  those  in  the  canals  already  executed,  and  through  which  the 
boats  of  the  new  canal  may  have  to  pass. 

Coehorn,  in  his  fortification,  has  given  a  very  ingenious  con- 
struction for  a  retaining  wall.  His  designs  were  intended  for 
the  soil  of  Holland,  where  stone  is  not  to  be  found,  and  it  be- 
hoved him  to  be  as  sparing  of  masonry  as  possihle.  His  wall 
is  only  three  feet  thick,  battering  considerahly  in  front,  and 
leaning  nearly  as  much  behind,  supported  by  long  and  thin 
counterforts,  which  are  connected  together  by  two  rows  of 
arches,  one  over  the  other;  and  also  by  two  walls  arched  hori- 
zontally against  the  earth.  The  intervening  spaces  are  filled 
with  gravel  and  splinters  for  the  purposes  of  defence,  which  is 
also  the  reason  of  his  counterforts  being  made  so  long,  and 
connected  by  double  walls.  Coehorn  does  not  give  this  as  his 
own  invention,  though  he  describes  it  very  carefully,  but  as  hav- 
ing been  adopted  by  him  from  some  older  German  authors. 

Gauthey,  a  civil  engineer  in  the  French  service,  who  con- 
structed the  canal  of  Charolois,  or  of  the  Centre,  about  thirty 
years  ago,  has  published  a  very  sensible  paper  on  the  subject 
of  walls,  in  the  Memoirs  of  the  Academy  of  Dijon.  After  criti- 
cising tlie  theories  of  Couplet  and  others,  given  in  the  Trans- 
actions of  the  Academy  of  Paris,  and  the  profiles  of  Bclidor 
nnd  Vauban,  he  proceeds  to  shew,  by  experiments  made  with 
.sand  and  shot  against  a  smooth  plane,  that  the  pressure  acts 
at  the  centre  of  gravity,  or  one-third  of  the  height  of  the  wall, 


and  is  the  same  whatever  be  the  slope  ;  that  in  a  plumb  wall, 
if  the  height  of  the  wall  be  three  times  the  acting  power  of  the 
earth,  and  base  glhs  of  the  height,  there  is  an  equilibrium 
against  oversetting.  The  af  ting  power  in  practice  is  one  fourth 
of  the  weight  of  the  triangle  of  the  earth,  with  a  slope  of  45°, 
or  one-half  of  the  square  of  the  wall. 

He  then  shews,  that  retreats  on  the  back  of  the  wall  may  be 
made,  so  as  to  take  oQ"  all  acting  power,  and  that  a  wall  of  2 
feet  thick,  and  30  high,  battering  ,'3,  with  counterforts  of  3  by  4, 
and  18  asunder,joined  by  two  arches  of  2  ft.  thick,  is  abundantly 
strong.  Such  a  wall  he  employed  with  success  for  one  of  the 
quays  of  the  Saone  ;  and  it  is  evident,  that  the  saving  of 
masonry  compared  with  the  common  construction  is  immense. 
But  in  the  walls  of  locks  more  must  be  attended  to  than  the 
pressure  of  the  earth  alone.  A  film  of  water  inserted  between 
the  back  of  the  wall  and  the  earth,  will  act  hydrostatically 
against  each  of  them,  will  counteract  the  aid  which  might  be 
derived  from  friction,  and  if  the  lock  be  emptied  in  that  slate, 
may  overset  the  uall  inwards.  But  the  hydrostatical  pressure 
of  the  water  within  the  lock  can  hardly  do  any  harm,  seeing 
the  motion  of  the  wall  must  be  prevented  by  the  resistance  of 
the  earth  behind  ;  hence,  the  utility  of  counterforts  behind  the 
wall,  is  mainly  that  of  cutting  ofi' the  communication  between 
one  portion  of  such  a  film  of  water  and  another,  so  that  the 
action  being  confined  to  a  smaller  space  is  the  less  dangerous, 
as  the  wall  also  derives  a  kind  of  abutment  from  the  counter- 
forts. The  upper  part  of  the  lock-wall,  so  far  as  the  water 
rises  and  falls  thereon,  is  (unless  water  be  very  abundant) 
usually  made  perpendicular,  its  thickness  therefore  must  be 
so  calculated  as  to  resist  the  pressure  of  water  of  equal  depth, 
and,  taking  the  specific  gravity  of  stone  as  25  times  that  of 
water,  this  thickness  will  be  the  depth  multiplied  into  O'GG.'i,  or 
a  little  more  than  J,  and  one  half  the  depth  will  be  sufficiently 
ample  in  any  case. 

The  lower  portion  of  the  lock  may  be  suited  to  the  shape  of 
the  vessels  which  navigate  through  it,  and  therefore  it  will  per- 
mit the  wall  to  be  made  with  a  considerable  batter,  or  slope  to 
the  front,  by  which  means  the  point  of  conversion  being  farther 
removed  from  the  centre  of  gravity  of  the  wall,  the  stability 
w  ill  be  considerably  increased  without  an  increase  of  materials  ; 
but  it  must  be  observed,  that  the  point  of  conversion  itself  must 
be  sufficiently  secured.  To  prevent  sliding,  it  ought  to  be  in- 
serted some  way  into  the  ground  of  the  foundation.  If  built 
upon  a  timber  platform,  it  ought  to  be  provided  with  an  abut- 
ment; and  if  upon  piles,  they  ought  to  be  driven  in  the  direc- 
tion of  the  thrust,  which  will  be  nearly  that,  of  the  face  of  the 
wall.  Now,  as  the  opposite  wall  of  the  lock  requires  the  same 
precautions,  and  its  action  is  directly  in  face  of  the  other,  by 
joining  the  bottom  of  the  walls  by  an  inverted  arch,  we  not 
only  destroy  the  horizontal  thrust,  but  also  extend  the  foun- 
dation, v^■hich,  in  the  case  of  soft  ground,  becomes  of  great  im- 
portance. The  inverted  arch  has  been  much  employed  in  this 
situation  by  our  late  British  engineers.  On  the  Continent, 
we  believe  it  is  still  the  practice  to  rely  on  a  platform  of 
timber,  or  even  a  simple  flat  pavement,  especially  where 
the  ground  is  firm.  See  the  figures  of  the  locks  for  the 
Canal  of  Burgundy,  figs.  1  and  3  of  the  Plate. 

In  the  timber  countries,  as  Russia,  America,  and  even 
Holland,  where  stone  is  scarce,  there  are  locks  of  which  not 
only  the  floor  but  even  the  sides  are  constructed  of  wood.  In 
such  cases,  the  thrust  of  the  opposite  sides  are  sometimes 
made  to  balance  each  other  by  cross  pieces  over  the  lock, 
placed  between  the  upright  posts  which  support  the  planking 
of  the  sides.  Instances  of  this  may  be  seen  on  the  river  Lea, 
but  the  practice  is  not  certainly  to  be  recommended. 

This  will  tend  to  float  the  lock  upwards  like  a  ship,  and  unless 
the  weight  of  the  side-walls  be  sufficient  to  counteract  this,  the 
bottom  or  floor  will  give  way,  or  be  blown  up,  as  is  the  techni- 
cal phrase.  The  floatation  of  a  timber  Door  will  aid  this  ope- 
ration, while  the  weight  of  an  inverted  arch  will  to  a  certain 
extent  resist  it.  This  forms  one  of  the  greatest  objections 
to  timber  locks,  and  in  them  it  is  perhaps  advisable  that  the 
dams  of  sheet  piles  should  not  be  brought  below  the  upper  gates; 
but  as  all  locks  must  at  times  be  emptied  for  the  purpose  of 
repairs,  &c.  we  have  still  the  head  of  water  of  the  lower  pond, 
or  ordinary  depth  of  navigable  water,  to  be  resisted.     TJie  floor 
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ll)Cicfore  must  be  cnriird  a  consiilornlile  wny  into  tlic  land, 
and  lliercliy  loadi  d  by  llic  adjoiiiinj;  larth  ;  or,  if  built  «itliin 
a  liver,  it  must  be  kept  down  witli  sloncs,  Sec.  biid  o»(r  tlic 
cross  beanos  projcctini;  on  eacli  side.  This  is  the  construction 
of  a  bxk  on  llio  Wiliftra  canal.  Or  the  lloor  and  sides  may 
lu;  bolted  to  piles  driven  as  firm  as  possible  into  tlie  bottom, 
thereby  as  it  were  ntiilioi;  the  lock  to  the  pround.  The  Ihiat- 
ation  of  the  lock  and  weight  of  tlie  side-walls  will  eounlerha- 
lanee  caeli  otiier  when  the  section  of  the  masonry  in  llic  walls 
and  bottom  is  two-thirds  the  area  of  the  open  space  of  the  lock. 
Plate  II.  lig.  10.  The  averaj;e  thickness  of  the  walls,  therefore, 
where  there  is  no  invert,  would  require  to  be  one-third  of  the 
widtli  of  ihe  lock.  Where  there  is  an  invert,  the  thickness  will 
bo  much  less,  but  may  be  readily  found  from  the  above.  Uri<k 
walls  would  of  course  require  a  s' eater  thickness  than  those  of 
stone;  and  here  we  may  perceive  the  importance  of  those 
means  by  which  the  weight  of  the  adjacent  earlli  is  made  to 
rest  upon  the  iiack  of  the  wall,  for  we  thereby  obtain  an  addi- 
tional counterpoise  a;;ainst  the  (loatation  without  expense. 
Puddling  be iiind  the  walls  is  therefore  resorted  to  with  great 
propriety.     See  fisr.  1 1,  Plate  II. 

It  is  needless  in  tliis  place  to  be  more  minute  in  the  calcu- 
lation for  the  thickness  of  the  w  alls  ;  the  principle  may  be  easily 
understood  and  applied  when  wanted.  I5esides,  with  respect 
to  locks,  it  is  rather  an  extreme  case,  as  they  are  rarely  expos- 
ed to  greater  dillercnees  of  pressure  than  the  ordinary  rise  of 
the  navifiation.  For  tide-locks,  and  graving-docks,  however, 
it  is  of  hii;h  importance  to  guard  against  the  hydrostatic  pres- 
sure on  tiie  bottom  ;  and  serious  accidents  have  taken  place 
where  it  has  not  been  suniciently  attended  to.  We  proceed 
tlicrefore  with  the  practical  construction  of  the  lock  itself.  The 
site  and  dimensions  of  the  lock  being  determined,  the  first  ob- 
ject is  the  excavation  of  the  lock-pit,  or  place  for  the  foundation. 
In  small  canals  and  navigations  carried  above  the  level  of  the 
neighbouring  valleys,  this  is  seldom  attended  with  any  dillieul- 
ty,  the  excavation  being  in  most  cases  level  free  for  drainage  ; 
but  in  great  locks  connected  with  rivers,  lakes,  or  the  sea,  it 
is  often  necessary  to  go  to  a  considerable  expense  ;  and  in 
many  cases,  all  the  resources  of  hydraulic  engineering  are  re- 
quired to  keep  the  excavation  clear  of  water,  or,  when  that  is 
impracticable,  to  make  a  foundation  independent  of  it. 

The  varieties  of  soil  and  situation  render  it  impossible,  in 
such  a  work  as  this,  to  give  general  rules  for  proceeding  in  all 
cases.  We  have  already  given  some  general  principles  under 
the  article  Bridge,  which  will,  we  believe,  be  most  useful  for  the 
young  engineer,  even  in  construcling  canals.  Several  good 
examples  of  lock  making,  that  occurred  in  the  construction  of 
the  Caledonian  Canal,  shall  now  be  produced. 

Cttledu7iianC(t)ial— Lochs. — The  Caledonian  Canal  is  not  only 
constructed  on  an  unusually  large  scale,  but,  in  consequence 
of  various  localities  in  the  situation  of  its  works,  it  allords  much 
practical  information  to  the  civil  engineer.  Some  of  the  most 
important  instances  are  in  regard  to  the  sea-lock  at  each  extre- 
mity of  the  navigation  ;  also  that  which  is  placed  at  the  upper 
or  south-western  end  of  Loch  Ness  at  Fort  Augustus. 

With  regard  to  the  lock  at  the  north-east  extremity. — The 
shore  of  Loch  Beauly,  where  the  canal  was  to  be  connected 
with  the  tideway  at  Clachnacarry,  near  Inverness,  being  very 
ilat,  it  was  necessary  to  carry  the  canal,  by  artificial  embank- 
ments, above  400  yards  from  high  water  mark  into  the  sea,  in 
order  to  obtain  20  feet  of  water  upon  and  without  the  lock  sills, 
at  high  water  of  neap  tides.  But  this  shore  consisting  of  soft 
mud,  into  which  an  iron  rod  was  easily  pressed  to  the  depth  of 
55  feet,  it  became  doubtful  whether  a  sulliciently  substantial 
roflerdam  could  be  constructed  of  tindier,  and  also  if  any  plat- 
form could  be  made  equal  to  support  the  weight  of  masonry 
unavoidable  in  a  lock  of  180  feet  in  length,  40  feet  in  clear 
wi<llli,  having  20  feet  of  water,  besides  a  rise  of  8  feet.  Upon 
duly  considering  all  the  circumstances,  a  new  mode  occurred 
to  the  condu(^tors  of  that  work,  and  that  was,  by  uniting  the 
two  earthen  banks  which  were  projected  from  the  shore,  at  the 
place  where  the  site  of  the  lock  was  fixed,  so  as  to  form  a  solid 
mound  over  all  the  space  which  the  lock  would  occupy  ;  and 
this  was  done  for  the  purpose  of  squeezing  out  the  water  and 
consolidating  the  mud,  by  laying  on  a  greater  weight  than  the 
masonry  of  the  lock  :  this  was  accordingly  carried  into  ellcct. 
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By  the  latter  end  of  the  year  1809,  Ihe  mound  was  carried  out 
to  the  necessary  length,  breadth,  and  licighl,  and  during  its  eon- 
strui'tj>>n  had  sunk  about  II  feet,  A  great  quantity  of  stone 
was  then  laid  upon  the  space  the  lock  was  to  occu|)y,  and  levels 
tak<n  to  ascertain  the  precise  height  of  the  banks  ;  in  this 
state  matters  were  sullered  to  remain  for  about  six  months, 
until  August  IHIO,  when,  having  found  that  no  farther  sinking 
had  taken  place,  the  excavation  for  the  luck-pit  was  conmienccd 
in  the  before  mentioned  artificial  mound  ;  a  chain-punip,  workcil 
by  six  horses,  kept  the  pit  dry  when  sunk  lo  15  feet  in  depth. 
At  that  time  a  steam-engine,  of  nine-horse  power,  was  erectcil, 
by  which  the  water  was  commanded,  and  the  excavation  of  the 
lock-pit  was  completed  in  June  1811.  Before  getting  down,  to 
about  ;iO  feet  below  the  level  of  high  water  ordinary  springs,  it 
was  necessary  to  penetrate  into  the  compressed  mud  about  8 
feet,  and  the  small  portions  of  water  which  filtrated  through  ihc 
surrounding  mounds  of  earth  (in  which  puddle  walls  had  been 
carried  up)  was  conducted  in  small  gutters  along  the  top  of 
the  compressed  mud  to  the  pump-well.  As  soon  as  Ihe  lock- 
pit  had  bix'n  excavated,  rubble  masonry,  with  lime  mortar, 
was  laid  about  two  feet  in  thickness  in  the  middle  of  the  lock- 
chamber,  and  increasing  to  about  5  feet  at  each  side  ;  upon 
this  the  side-walls  were  founded,  and  brought  up  to  the  level  of 
the  top  of  the  compressed  mud,  and  then  the  inverted  arch  of 
squared  masonry  was  put  in,  and  the  side-walls,  counterforts, 
recesses,  and  wings,  carried  regularly  up  ;  the  masonry  of  the 
bottom  part  was  carried  on  by  short  lengths  of  about  6  yards 
at  one  time,  in  order  to  prevent  the  compressed  mud  again 
softening  and  being  squeezed  together  in  the  open  space.  The 
above  mentioned  mud  was  found  to  be  readily  penetrated  by 
piles,  but  when  these  were  suffered  to  remain  a  few  hours,  no 
power  could  move  them.  The  masonry  of  the  lock  was  very 
successfully  completed  in  August,  1812;  the  gates  were  after- 
wards put  up,  and  the  lock  has  been  worked  for  several  years. 
The  whole  is  now  in  a  very  perfect  state. 

Corpach  Lock.— Ihc  circumstances  under  wliich  the  lock  at 
the  south-weslern  end  of  this  navigation  was  constructed,  differ 
greatly  from  what  we  have  just  described.  It  was  found  ne- 
cessary to  connect  the  canal  with  the  tide-way  in  Loch  Eil,  at 
Corpach,  on  the  north-west  side  of  the  rock,  situated  about  100 
yards  from  high  water;  this  rock  was  covered  at  three-fourths 
ilood  ;  and  the  lock  was  to  be  advanced  so  far  into  the  sea,  as 
to  admit  of  the  sill  being  laid  upon  the  rock,  where  there  should 
be  ;30  feet  of  water  upon  it  at  high  water  neap  tides.  For  this 
purpose,  water-tight  mounds,  faced  with  stone,  were  carried 
from  the  shore  to  beyond  the  extremity  of  the  lock  site.  Be- 
tween the  extremity  of  these  mounds,  a  wooden  cofferdam 
was  constructed.  The  clearing  away  the  gravel,  sand,  and 
mud,  the  fixing  the  main  piles  firmly  in  the  rock,  and  placing 
the  wooden  frames  correctly  in  their  proper  places,  were  ope- 
rations of  considerable  diliicuUy ;  but  the  success  wliich 
attended  a  work  of  this  magnitude  and  exposure,  renders  this 
mode  deserving  the  attention  of  persons  engaged  in  similar,  or 
even  inferior  undertakings.  Under  the  article  Bkiuoe  foun- 
dations, we  have  minutely  detailed  every  step  of  the  process, 
and  it  would  be  an  unnecessary  repetition  to  introduce  the  de- 
scription here;  we  therefore  presume  it  will  be  sufiiciently  satis- 
factory to  refer  to  that  article.  Only,  it  may  be  farther  observ- 
ed, that  when  the  water  had  been  excluded,  and  the  rock  exca- 
vated, no  inverted  arch  was  necessary. 

Fort  Anyiistus  Loch.— The  ground  upon  which  the  five  con- 
nected locks  at  Fort  Augustus  were  to  be  placed,  consisting  of 
coarse  open  gravel,  and  the  lowermost  of  these  requiring  to  be 
constructed  so  as  to  admit  20  feet  of  water  upon  the  lower 
gale-sills  at  the  lowest  stale  of  the  water  in  Locli  Ness  ;  and 
the  large  river  Oich,  running  upon  the  same  sort  of  gravel, 
and  close  along  the  site  of  the  lock,  rendered  it  an  arduous 
task  to  keep  very  large  loek-pils  clear  of  water  ;  for  the  rise  of 
these  locks  being  only  8  feet,  the  foundations  of  the  second 
and  third  locks  were  also  considerably  incommoded  by  water. 
This  site  for  these  locks  being  by  much  the  most  eligible  for 
the  navigation,  it  was  absolutely  necessary  to  endeavour  to 
surmount  these  natural  obstacles.  The  first  step  was,  in  1814, 
to  turn  the  whole  of  the  river  Oich  to  the  northernmost  side  of 
a  small  island,  and  occupy  part  of  the  south  channel  by  the 
locks.  A  trial-pit  was  next  to  be  sunk  ;  and,  by  means  of  a 
8T 
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small  steam-engine,  of  about  six  horse-power,  it  was  carried  to 
tlie  depth  of  18  feet;  but  liere  the  water  overpowered  it.  A 
putnp-well  was  then  begun,  and  an  engine  of  36  horse-power, 
which  had  i)reviously  been  provided,  was  erected.  It  com- 
menced working  in  August,  1816,  and  the  excavation  of  the 
lock-pit  was  carried  on  with  all  possible  energy.  It  was  con- 
tinued as  long  as  the  flood-waters  of  the  Oich  would  permit — 
was  again  commenced  as  soon  as  the  state  of  the  river  would 
admit,  in  1817,  and  during  that  summer  and  autumn,  the  whole 
masonry  of  the  lock,  bottom,  and  wings,  and  the  forebay,  were 
gdt  in  ;  but,  in  order  to  command  the  water  efl'ectually,  the 
engineer  had,  during  that  time,  caused  to  be  erected  a  third 
engine,  of  about  nine  horse-power,  which  happened  also  to  be 
in  readiness  ;  and  when  the  excavation  was  upwards  of  25  feet 
below  the  surface  of  Loch  Ness,  and  the  whole  of  the  gravel 
still  coarse  and  open,  the  power  of  all  the  three  engines  was 
required.  These  lock-pits  being  sunk  directly  into  a  mass  of 
gravel,  no  cofferdam  could  be  of  any  service.  Under  the  in- 
verted arch  and  side  walls  of  the  look,  chamber,  &c.  rubble 
masonry  of  a  sulTmient  thickness  was  constructed;  but  it  was 
here  laid  upon,  and  mixed  with,  abundance  of  moss,  and  this 
was  done  in  order  to  prevent  any  shifting  sand  from  perco- 
lating. At  the  latter  end  of  the  working  season  of  1818, 
the  whole  masonry  of  the  lowermost  lock  had  been  built, 
also  the  inverted  arch,  and  14  feet  in  height  of  the  siile 
walls  of  the  second  lock  ;  and  likewise  the  inverted  arcli,  and 
(j  feet  of  the  walls  of  the  third  lock;  so  that,  except  for  the 
purpose  of  putting  up  tlie  gates,  there  could  be  no  farther  occa- 
sion for  employing  the  steam-engines  at  Fort  Augustus,  and 
every  risk  was  at  an  end.  In  these  three  locks,  there  has, 
therefore,  been  allorded,  cases  of  soft  mud,  hard  rock,  and 
very  loose  gravel,  as  foundations  for  very  large  locks.  For 
their  form  and  dimensions,  see  Plate  II.  figs.  5,  10,  and  11. 

The  sheet  piles,  or  plank  piles  heretofore  alluded  to,  being 
of  frequent  use  in  hydraulic  architecture,  may  be  as  well 
de.'icribed  in  this  place.  They  are  sawn  out  of  a  thickness 
proportional  to  the  strain  they  are  intended  to  bear.  The 
points  are  gradually  sharpened  so  as  to  have  a  bevel  or 
chamfer  to  one  side  only,  so  that  in  driving,  each  may  be  forced 
close  against  the  preceding  one  ;  still  farther  to  secure  the 
seam  or  joint  against  the  transpiration  of  water,  it  is  not  un- 
common to  groove  the  piles  on  one  edge,  and  make  a 
ridge  or  feather  on  the  other  to  fit  these  grooves,  so  that 
the  piles  are,  in  driving,  preserved  in  the  same  plane. 
Lastly,  to  save  timber,  the  pile  is  frequently  grooved  on  each 
side,  and  a  slip  or  feather,  which  may  be  of  harder  wood, 
driven  in  between,  so  as  to  enter  both  grooves.  The  plank 
piles  are  preserved  in  position,  by  being  spiked  to  sills,  or 
horizontal  beams  of  timber,  extending  in  the  line  of  the  pro- 
posed sheet  plank  piling,  and  fastened  to  stout  upright  piles  of 
baulk,  placed  at  certain  distances  in  the  same  line,  called 
gauge  piles. 

In  the  construction  of  a  lock,  one  of  the  earliest  objects  of 
attention  is  the  platform  on  which  the  gates  are  to  traverse.  It 
is  usually  formed  of  timber.  A  stout  floor  of  plank  is  spiked 
or  tree-nailed  down  upon  sills,  or  transverse  beams,  which  are 
biid  across  the  lonk,  and  their  extremities  built  into  the  walls. 
The  scantling  of  the  sills  and  plank  are  proportioned  to  the 
fatigue  they  have  to  undergo.  In  great  locks,  there  are  usually 
two  rows  of  whole  baulk  in  thickness,  laid  close  together  over 
the  whole  lloor,  carefully  bedded  in  a  mass  of  watertight  rubble 
masonry;  and,  when  the  foundation  is  doubtful,  longitudinal 
ground  sills  are  laid  below,  then  resting,  if  need  be,  on  piles 
driven  to  a  proper  depth.  A  row  of  grooved  sheet  piles  is 
driven  across  the  lock  at  the  upper  and  lower  end  of  this  plat- 
liirm,  and  the  lloor  is  carefully  caulked  to  prevent  any  transpi- 
ration of  water. 

On  this  platform  the  sill  of  the  lower  gates  is  placed  ;  its  con- 
struction is  that  of  tie  beam  and  two  rafters,  having  the  angle 
or  curve  of  the  lock  gates  ;  and  as  it  has  the  thrust  of  the  water 
to  withstand,  care  must  be  taken  to  give  it  suflicient  abutment. 
The  platform  of  the  upper  gates  is  constructed  in  all  respects 
similar  to  the  lower.  The  sheet  piling  at  the  lower  side  is  un- 
necessary ;  but  care  must  be  taken  that  the  breast-wall  or  step 
of  the  lock  be  made  water-tight,  and  carefully  puddled  upon 
the  upper  side.     To  prevent  also  its  receiving  any  derange- 


ment from  the  blows  of  boats,   &e.  it  is   necessary  to  lay  a 
wooden  curb  along  the  coping  of  (his  breast-wall. 

In  Ireland,  timber  has  been  sparingly  used  in  the  construc- 
tion of  locks;  good  stone  and  mortar  are,  in  general,  easily 
procured  there.  The  platform  for  the  gates  is  made  of  hewn 
stone.  The  sill  is  of  hewn  stone,  set  on  edge,  and  usually  two 
feet  deep,  supported  on  the  lower  side  by  a  horizontal  arch, 
which,  at  the  upper  gates,  forms  the  coping  of  the  breast  of  the 
lock;  and,  to  resist  blows  from  vessels,  tlie  key-slone  of  this 
arch  is  supported  by  two  struts  of  horizontal  flagging  passing 
to  the  sides  of  the  lock,  or  by  a  counter  arch  in  the  henn  pave- 
ment of  the  platform. 

In  constructing  the  side  walls,  a  recess  is  made  on  each  side, 
to  permit  the  gates  to  fall  back  out  of  the  way  of  vessels  ;  and  it  is 
not  uncommon  to  make  those  for  the  upper  gates  act  as  waste- 
weirs  or  overfalls,  to  dis.charge  the  superlluous  water  of  the 
canal  into  the  paddle  holes.  These  paddle  holes  are  conduits  of 
stone  or  brick,  usually  of  a  circular  form,  and  about  18  inches 
diameter,  by  which  the  water  of  the  upper  level  is  conveyed 
into  the  lock  chamber.  From  the  lock  it  is  usually  conveyed 
into  the  lower  level  through  sluices  or  paddles  formed  in  the 
gates,  below  the  level  of  the  lower  water;  but,  in  the  upper 
gates,  this  is  seldom  practicable,  for  the  breast  of  the  lock  being 
commonly  higher  than  the  lower  level,  a  cascade  would  thereby 
be  formed  in  the  lock,  which  nould  be  troublesome  or  danger- 
ous to  the  vessels. 

The  conduits  or  paddle  holes  from  each  side  are  .sometimes 
united  at  tlie  back  of  the  breast-wall,  and  discharge  themselves 
through  that  into  the  lock.  At  other  times  they  enter  the  lock 
separately  in  each  side.  In  either  ease,  the  low  level  is  pre- 
served back  to  the  place  of  entry,  and  the  water  is  then  per- 
mitted to  fall  down  on  a  flat  surface  in  the  conduit,  so  as  to 
•break  its  progressive  force  as  much  as  possible.  The  paddle 
itself  is  usually  a  square  of  cross  planked  wood,  sliding  up  and 
down  in  a  rabbeted  frame  of  timber,  fixed  in  the  stone  month 
of  the  conduit  or  paddle  hole.  The  lateral  pressure  of  the 
w  ater  makes  it  adhere  closely  to  the  frame,  so  that  it  is  neces- 
sary not  only  to  make  it  run  with  the  grain  of  the  wood,  but 
also  to  have  a  considerable  power  to  move  it.  This  is  done  by 
a  crank  and  pinion,  working  into  a  toothed  rack,  which  is  fixed 
on  a  bar  or  handle,  rising  from  the  paddle  up  to  the  top  of  the 
bank  or  gate.  Sometimes  screws  are  used  instead  of  rack  and 
pinion,  and  various  other  ingenious  contrivances  have  been 
proposed,  so  as  to  make  the  paddle  turn  on  an  axis,  either  in  its 
own  plane,  or  at  right  angles  thereto,  like  scouring  gates,  &.C. 
One  of  the  simplest  modes  we  have  seen  of  getting  rid  of  the 
hydrostatic  pressure  and  fiiction  was  proposed  by  Mr.  John 
Uuncombe,  viz.  to  make  the  entrance  or  mouth  of  tlve  paddle 
hole  a  horizontal  circular  opening,  and  stop  it  by  an  open 
cylinder  ground  to  fit  it,  and  rising  of  the  same  diameter  to  the 
surface,  where  it  could  be  lifted  by  a  lever  or  other  means,  like 
the  waste  pipe  employed  in  some  cisterns.  The  waste  water 
of  the  canal  would  of  course  escape  over  the  upper  lip  of  the 
cylinder,  and  pass  along  the  paddle  holes  as  usual.  Such  a 
cylinder  may  be  made  of  wood  or  iron. 

The  hollow  quoins  are  upright  circular  grooves  wrought  in 
the  side  walls  at  the  extremities  of  the  sills  ;  they  serve  as  a 
hinge-place  for  the  gate,  the  upright  post  of  which  Ihat  turns 
in  them  is  named  the  heel  of  the  gate;  the  opposite  posts 
which  abut  against  each  other  are  called  the  head-posts.  The 
heel-posis  are  retained  in  their  places  by  a  pivot  or  gudgeon 
at  bottom,  turning  in  a  cup  set  in  the  stone,  and  sometimes  the 
reverse,  the  cup  being  set  in  the  heel-post.  The  upper  part  of 
the  post  is  embraced  by  an  iron  strap  or  collar,  w  hich  is  carried 
back  some  way  into  the  side  wall,  and  firmly  secured.  The 
hollow  quoins  are  commonly  cut  out  of  large  scantlings  of 
stone,  or  brick  is  moulded  for  the  purpose,  and  cast-iron  has 
also  been  employed  on  the  Caledonian  canal.  The  exterior 
portion  of  the  lock  above  the  upper  and  below  the  loner  gates, 
are  named  the  forebay  and  tallliay  of  the  look.  The  side  walls 
are  then  made  to  splay  away  outwards  to  the  usual  breadth  of 
the  canal,  so  as  to  facilitate  the  entrance  of  vessels,  and  still 
farther  to  guide  them;  there  are  not  unfrequcntly  fender- 
beams,  supported  on  piles,  continued  to  some  distance  above 
and  below  the  lock,  and  running  into  the  bank  on  either  side. 

Strapping-posts  are  also  used  to  check  the  way  of  the  boats 
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111  fiidMiiii;  the  lock  ;  mid,  in  tlic  passa^c-lioats  on  lljc  canals 
in  licliind,  a  hroiid  sliii  Id  of  iron  is  placed  on  cacli  side  of  llie 
sicni.  and  dropped  under  (lie  (|narlcr  win  ii  the  lioat  approaolie.s 
a  lock.  It  is  readily  hauled  up  asjainwlien  the  boat  {;ets  under 
way.  It  is  the  invention  of  Mr.  Sisson  Darling,  late  secretary 
to  the  (irand  canal. 

Lock-sates  arc  framed  usually  of  tinilier,  tliougli  iron  is  also 
used  in  some  of  the  small  canals  in  Kn(;lainl,  and  has  lately 
licen  introduced  in  framinj;-  the  lar^c  pates  for  the  Caledonian 
canal.  The  head  anil  heel-posts  are  connected  by  crossbeams 
or  rails  turned  therein;  the  upper  and  lower  liars  arc  firndy 
attached  by  straps  and  bolts,  and  the  whole  planked  over, 
usually  in  an  ohiicpie  direction,  by  way  of  f;ivins  an  additional 
slay  to  the  framing.  The  head-posts  nnisl  be  brought  truly  to 
the  angle  of  abutment.  If  of  iron,  they  have  a  riliband  of 
lind)er  bolted  thereon,  to  soften  the  blows  they  receive.  The 
heels  must  bo  wrought  to  a  circular  foim  to  fit  the  hollow 
i|Uoiii,  into  which  the  pressure  of  the  water  will  force  them 
home.  The  upper  bar  of  the  gale,  in  small  canals,  is  usually 
continued  a  considerable  way  beyond  the  heel-post,  and  left  as 
heavy  as  possible,  or  is  loaded  so  as  to  form  a  counterpoise  to 
the  weight  of  the  gate,  and  a  lever  for  opening  it.  In  great 
locks,  capstans  are  employed  to  work  chains,  leading  to  the 
iiiiddle  of  the  head-post  on  either  side.  Various  other  con- 
liivanees  have  been  adopted  for  opening  and  shutting  the 
gates  of  large  locks.  In  Holland,  a  boom  or  spar  is  eomnionly 
attached  to  the  head  post,  and  brought  over  a  windlass  on  the 
lock-wall,  a  little  above  the  gale  ;  a  rope  is  made  fast  to  the 
end  of  the  spar,  and  taking  tw  o  or  three  turns  on  the  windlass, 
the  spar  end  is  carried  to  the  other  end  of  the  spar,  which 
tlius,  by  means  of  the  windlass,  is  made  either  to  open  or  shut 
the  gate.  At  Antwerp,  the  French  have  employed  a  rack-bar 
of  wrought  iron  nearly  in  the  same  way.  These  heavy  gates 
have  usually  a  roller  or  truck-wlieel  placed  under  the  foot  of 
the  head-post,  and  running  on  a  quadraiital  railw  ay  of  iron,  to 
facilitate  their  motion.  With  the  same  view,  also,  attempts 
have  been  made  to  give  floatation  to  heavy  gates.  In  Sweden, 
some  gates  were  made  for  the  dock  of  Carlscrona,  which  were 
to  sink  into  a  deep  recess,  and  rise  when  wanted  by  the  ad- 
mission of,  and  again  pumping  out  of,  a  quantity  of  water,  on 
the  principle  of  the  machine  called  the  camel.  At  the  dock  of 
Moiinikendam  is  the  best,  and  we  believe  the  oldest,  boat-gale 
now  in  use.  It  has  three  parallel  keels,  which  fit  into  grooves 
in  the  side  walls,  and,  by  admitting  water,  and  extracting  it 
a^ain,  it  is  made  to  sit  down  in  its  place,  or  float  up  so  as  to 
be  removed  w  hen  necessary ;  but  though  such  vessels  are 
peculiarly  useful  as  stop-gates,  or  for  docks,  they  arc  not  well 
adapted  to  a  constant  or  much  frequented  navigation. 

Reservoirs.— The  mode  of  supplying  a  canal  plentifully  with 
water,  being  essential  to  its  prosperity,  it  generally  employs 
the  attention  of  the  engineer,  previous  to  determining  the  most 
advisable  line.  When  it  is  necessary  to  establish  a  navigable 
communication  between  separate  valleys  or  basins  of  country, 
and  where  a  double  lockage  is  unavoidable,  the  summit  which 
divides  them  is  generally  too  high  to  permit  a  regular  supply 
of  water  being  drawn  directly  from  the  streams  on  either  side  ; 
or  these  streams  are  not  unfrequently  appropriated  to  the  ser- 
vice of  mills  and  manufactories,  as  in  the  cases  of  the  Langue- 
doc  canal  in  France,  the  Grand  Junction  and  many  others  in 
England,  and  the  Forth  and  Clyde  canal  in  Scotland.  Under 
these  circumstances,  it  becomes  necessary  to  collect  the  flood- 
waters  of  the  adjacent  higher  grounds  into  proper  reservoirs, 
to  be  drawn  olT  as  occasion  may  require.  The  choosing  a  pro- 
per situation  for  a  great  reservoir,  requires  all  the  skill  of  the 
engineer.  Much  must  always  depend  upon  local  circum- 
stances, but  some  of  the  principal  objects  to  be  had  in  view, 
are,  1st.  That  the  reservoir  should  be  sufliciently  low  to  collect 
the  flood-waters  from  an  ample  surface  of  country.  2d.  It 
should  be  so  high  as  to  enable  all  the  water  it  contains  to  be 
drawn  into  the  summit  of  the  canal.  3d.  It  is  desirable  that 
the  basin  to  be  laid  under  water,  should  contract  towards  its 
lower  extremity,  so  as  to  require  a  comparatively  short  em- 
bankment or  head  ;  and  this  head  should  be  placed  upon  a 
substantial  foundation,  tth.  It  is  very  important  that  the  bot- 
tom and  sides  of  the  reservoir  should  be  naturally  impervious 
to  water,  otherwise  much  trouble  and  expense  will  be  required 


to  render  them  so,  by  artificial  means.  ,Olli.  The  dimensioni 
of  the  embankment  \^ill  be  regulated  by  its  height,  an<l  the 
nature  of  the  materials  with  which  it  is  to  be  constructed.  It 
is,  however,  usual  to  assume  the  height  of  the  top  bank  to  be 
from  three  to  four  yards  above  top  water  when  the  reservoir  is 
full;  the  breadth  of  the  top  to  be  five  yards;  the  outside  to 
slope  at  the  rate  of  Jlirce  horizontal  to  one  iicrpcndicular,  and 
the  inside  slope  at  the  rate  of  two  horizontal  for  one  perpen- 
dicular.—  Hilt  these  and  similar  erections  must  depend  almost 
entirely  upon  the  nature  of  the  country,  and  the  loi'alilies  of 
situation,  for  which  no  specific  rules  can  be  given.  Indeed,  it 
is  worthy  of  notice,  and  the  consideration  may  lend  to  renewed 
exertions,  that  in  the  various  branches  of  inland  navigation  in 
this  country,  the  most  valuabh;  inventions  and  improvements 
have  not  originated  so  much  in  the  depth  of  science,  as  iu  the 
application  of  practical  skill,  and  ingenious  experiment  founded 
on  a  few  general  principles. 

Si(ni)itnri/  of  our  Observaliotix  on  Ciinal  I.oclis. — The  most 
natural  form  of  a  lock  is  that  which  approaches  nearest  to  tlie 
figure  of  the  boats  which  are  to  use  it.  The  widlh  must  only 
be  a  little  more  than  that  of  the  boat,  and  it  must  be  the  same 
throughout,  as  the  boat  has  to  pass  along  the  whole  lock  :  and 
the  length  may  only  exceed  that  of  the  boat  by  a  space  suffi- 
cient to  admit  the  opening  and  shutting  of  the  gates.  A  long 
rectangle  is  the  nalnral  figure  of  a  boat,  and  therefore  of  a 
lock:  besides,  it  will  consume  less  water  than  a  circular  dam 
in  passing  the  boat ;  and  may  be  filled  and  emptied  in  three 
minutes,  as  is  the  case  vsilh  the  locks  of  the  Clyde  and  Forth 
canal  in  Scotland  :  moreover,  the  expense  of  construction, 
agreeably  to  this  form,  is  less  than  any  other  shape.  The 
locks  of  Languedoc  canal,  in  France,  are  circular  or  oval,  see 
figs.  1  and  3.  Those  of  the  canal  of  Brussels  and  others  in 
Holland,  are  rectagonal,  but  of  such  extensive  chambers  as  to 
admit  several  vessels  at  once,  which  is  attended  with  waste  of 
water,  and  great  delay  in  the  passage  of  the  boats.  Tide  locks, 
as  those  of  the  great  Sas  at  Slykcns,  near  Ostend,  may  admit 
several  vessels  of  from  300  to  SCO  tons.  The  length  and 
breadth  of  every  rectangular  lock  should  be  proportioned  to 
the  size  of  the  vessels  or  boats  designed  to  pass  through  this 
lock,  as  in  the  Caledonian  canal,  flg.  .0,  wlieie  the  length  is 
175  feet,  and  the  breadth  19  feet.  Canals  of  the  first  order,  as 
the  Forth  and  Caledonian,  admit  vessels  of  19  and  39  feet  beam, 
fig.  6 ;  canals  of  the  second  class,  vessels  of  1 4  feet  beam  ;  and 
ecniral  canals,  or  those  of  the  third  class,  7  feet  beam.  In 
England  there  are  but  two  kinds  of  canals,  called  large  and 
small  section  canals,  according  as  their  breadth  and  the  size 
of  their  locks  permit  the  passage  of  large  or  small  boats.  All 
the  canals,  of  large  and  small  size,  have  not  a  determined 
relative  size  of  locks,  but  they  rarely  exceed,  iu  their  dilference 
of  dimensions,  the  following  proportions: 

Sections. 


Canals 


S  large  ) 
I  small  ) 


sections,  length  of  the  locks 
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Width  of  the  lock-gates (  1.5  .  1  4 

I  8.eJ 
Of  the  Profile  of  Loek-uulh. — The  late  Mr.  Jessop  made 
these  walls  of  equal  thickness  from  the  base  upwards,  leaning 
ihem  backwards,  so  as  by  retiring  the  centre  of  gravity,  to 
enable  the  wall  to  resist  better  the  lateral  pressure.  The 
natural  slope  of  the  triangle  of  earth  is  chamfered  ofl"  at  the 
angle  of  repose,  or  35  degrees.     If  A  BCD,  in  the  figure,  be  the 

erection   of   the    wall, 

A  5]  /K     and    IJC     the    move- 

able part  of  the  earth 
supported  by  the  wall ; 
then  taking  G  the  cen- 
tre of  gravity  of  the 
earth,  and  F  that  of 
the  wall,  and  draw- 
ing the  perpendiculars 
«  H,  G  I,  GK,  and 
F  L  ;  G  H  represents 
the  direction  of  the 
gravity  of  the  earth, 
GI  the  direction  of  the 
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support  given  by  the  firm  inclined  plane  C  E.  and  GK  of  the 
horizontal  thrust  against  the  wall  A  B  C  D.  The  back  of  the 
wall  is  supposed  to  be  smooth,  and  of  course  only  to  be  acted 
upon  perpendicularly  ;  and  the  wall  itself  to  be  a  solid  mass, 
which  can  only  be  turned  over  the  front  angle  of  its  base,  or 
toe  of  the  wall  D.  It  resists  this  by  its  own  weight,  which  may 
be  supposed  to  be  concentrated  in  the  centre  of  gravity,  and  to 
act  in  the  vertical  line  FLW.  IfW  represent  ihe  ncifl/it  of 
the  wall,  and  P  the  horizontal  thrust  of  the  earth,  M  D  and 
D  L  will  be  the  two  arms  of  a  lever  by  which  these  forces  are 
kept  in  equilibrio. 

Now  we  know  that  M  D  or  K  C  are  two-thirds  of  B  C  ;  that 
the  weight  of  earth  is  proportional  to  the  area  B  C  E,  that  is, 
to  one-half  of  BC  x  BE;  and  that  this  weight  in  GH  is  to 
the  thrust  in  GK  as  EB  is  to  B  C.  The  thrust  is,  therefore, 
equal  to  J  B  C^ ;  and  multiplying  by  its  distance  M  D  from  the 
fulcrum  I),  that  is,  by  §  B  C,  we  have  its  oversetting  force 
equal  to  J  B  C.  Consequently,  the  oversetting  force  of  earth 
supported  by  walls  of  equal  thickness  is  as  the  cube  of  the 
lieight.  Now  for  the  counter  resistance  of  the  wall,  it  is  evi- 
dent that  its  weight  will  be  as  the  area  A  B  C  D,  which  in  a 
rectangular  wall  is  BC  x  CD;  and  in  that  case  also  we  will 
have  the  distance  LD  from  the  fulcrum  :r  4  D  C,  or  that  the 
resistance  is  J  B  C  x  CD',  making  this  force  equal  to  the 
former,  or  i  B  C^  we  find  C  D  =:  B  C  ^3  =  '8165  x   B  C. 

The  breadth  of  an  upright  retaining  wall,  must  therefore  be 
proportional  to  the  height,  and,  to  be  of  eqiial  specific  gravity 
with  the  stulT,  must  be  upwards  of  four-fifths  of  the  height. 
This,  however,  is  dill'erent  from  what  is  found  sufficient  in 
practice.  A  brick  wall,  to  support  earth,  is  made  four-sevenths 
of  its  height ;  of  a  stone  wall  jfj,  or  about  half  the  height,  when 
the  earth  is  supposed  to  act  not  parallel  to  the  horizon,  but  in 
lines  parallel  to  the  slope  E  C.  The  wall  cannot  fall  on  the 
side  next  the  earth,  therefore,  by  making  it  lean  backwards, 
not  only  is  the  triangle  of  earth  or  acting  power  diminished, 
but  also  the  wall  itself,  by  having  its  centre  of  gravity  removed 
further  from  the  point  of  conversion  at  the  toe,  is  the  better 
enabled  to  resist  the  thrust.  It  batters  in  the  form  of  a  mere 
pavement  over  the  slope  of  earth;  all  that  is  necessary,  being 
to  secure  the  foot  from  sinking  or  sliding  forwards  into  the 
canal. 

Coehorn,  adopting  the  opinions  of  some  old  German  engi- 
neers, and  designing  walls  for  the  soil  of  Holland,  gives  them 
three  feet  of  tliickncss  in  front,  and  leaving  nearly  as  much 
behind,  supported  by  long  and  thin  counterforts,  that  are 
connected  together  by  two  rows  of  arches  one  over  the 
other,  and  also  by  two  walls  arched  horizontally  against 
the  earth. 

Gauthey,  a  French  engineer,  who  constructed  the  canal  of 
Charalois,  shews,  by  experiments  made  with  sand  and  shot 
against  a  smooth  plane,  that  the  pressure  acts  at  the  centre  of 
gravity,  or  one-third  of  the  height  of  the  wall,  and  is  the  same 
whatever  be  the  slope  ;  that  in  a  plumb  wall,  if  the  weight  of 
the  wall  be  three  times  the  acting  power  of  the  earth,  and  base 
two-ninths  of  the  height,  there  is  an  equilibrium  against  over- 
setting. The  acting  power  in  practice,  is  one-fourth  of  the 
weight  of  the  tiiangle  of  the  earth,  with  a  slope  of  ■15'^,  or  one- 
half  of  the  square  of  the  wall.  He  then  shews  that  retreats 
may  be  made  in  the  back  of  the  wall  so  as  to  take  olT  all  act- 
ing power,  and  that  a  wall  2  feel  thick  and  30  feet  high,  bat- 
tering ^^,  with  counterforts  of  3  by  4,  and  18  asunder,  joined  by 
two  arches  of  2  feet  thick,  is  abundantly  strong.  Such  a  wall 
be  employed  with  admirable  success,  for  one  of  the  quays  of 
the  Saone ;  and  it  is  evident,  that  the  saving  of  masonry,  com- 
pared with  the  common  construction,  is  immense.  Brick  on 
bed,  with  a  sudlcient  batter,  and  corbels  made  by  laying  one 
brick  endways  in  the  wall,  so  that  half  of  it  projects  behind, 
will  create  a  sufficient  friction  to  allow  20  courses  to  be  piled 
against  loose  sand  without  derangement.  In  locks,  allowing 
for  the  film  of  water  that  may  insinuate  itself  between  the 
masonry  and  the  earth,  taking  the  speeide  gravity  of  stone  as 
21  times  that  of  water,  the  proper  thickness  will  be  the  depth 
multiplied  by  0..3(i5  or  little  more  than  J,  and  one-half  the  depth 
will  be  sufficiently  ample  in  any  case.  The  upper  part  of  the 
wall  is  usually  perpendicular,  the  loner  suited  to  the  shape  of 
the  vessels,  or  rounded  off. 


The  walls  of  the  quays  of  one  of  the  basins  of  the  Fazelcy 
canal,  are  covered  with  plates  of  cast-iron,  joined  by  tenons 
and  mortises  fixed  to  the  masonry  with  screw  bolts;  and  in 
this  canal  we  descend  246  feet  by  38  locks  in  a  space  of  eight 
miles.  Mr.  Telford,  in  the  fine  construction  of  the  aqueduct  of 
Pont-y-Cyssyltan,*  120  feet  above  the  level  of  the  river,  and 
1010  feet  in  length,  erected  nineteen  metal  arches  on  eighteen 
piles  of  brick,  to  two  abutments  of  stone;  above  these  arches 
of  the  aqueduct  of  Chirk,  he  built  side  walls  with  brick  in  the 
usual  manner,  but  with  stone  coating.  Between  these  walls 
he  laid  down  large  plates  of  east-iron,  for  the  bottom  of  the 
canal,  carefully  clamped,  then  fastened  nilh  iron  pins,  screwed 
and  caulked  in  the  joints:  these  plates  serve  at  the  same  time 
as  continued  holdfasts,  in  order  to  prevent  the  side  walls  from 
being  thrown  downwards  by  the  pressure  of  the  tluid.  To  give 
the-structure  a  greater  resistance  against  the  pressure  of  the 
water,  the  sides  of  the  canal  are  composed  of  strong  plates  of 
wrought-iron,  not  cut  straight,  but  so  formed  as  if  they  were  a 
continuation  of  the  lines  presented  by  the  solid  parts  of  tlie 
ribs  of  the  bridge  ;  and  the  plates  w  hich  join  the  parts  of  one 
arch  with  those  of  another,  are  wider  at  the  bottom  than  at  the 
top,  which  produces  the  same  efiect  as  that  of  buttresses  sup- 
porting a  wall.  The  lower  portion  of  the  lock  may  be  suited, 
we  said,  to  the  shape  of  the  vessels  which  navigate  it,  and 
therefore  it  will  allow  the  wall  to  be  made  with  a  considerable 
batter,  or  slope,  to  the  front,  by  which  means  the  point  of  con- 
version being  farther  removed  from  the  centre  of  gravity  of  the 
wall,  the  stability  will  be  considerably  increased  without  an 
increase  of  materials  ;  the  point  of  conversion,  to  be  sufficiently 
secured  to  prevent  sliding,  ought  to  be  inserted  some  way  into 
the  ground  of  the  foundation. 

There  is  yet  another  principle  by  which  the  profile  of  the 
lock-wall  must  be  regulated  ;  the  transpiration  of  the  waters 
from  the  upper  pond  to  the  lower,  beneath,  or  by  the  side  of 
the  lock,  must  be  prevented.  This  is  effected  by  rows  of 
sheet  or  plank  piles,  (as  in  fig.  1,) 
carried  across  the  site  of  the  lock,  and 
driven  a  considerable  way  under  its 
foundation.  The  points  are  ehampered 
off,  so  that  in  driving  each  may  be 
forced  close  against  the  preceding  one  : 
still  further  to  secure  the  seam  joint 
against  the  transpiration  of  water,  it 
is  not  uncommon  to  groove  the  piles 
(as  in  fig.  2,)  on  one  edge,  and  make  a 
ridge  on  the  other;  or  to  groove  each 
side,  and  slip  a  feather  of  a  difi'erent 
wood  into  these  grooves.  The  plank 
piles  are  again  fastened  to  stout  hori- 
zontal beams  of  timber,  extending  in 
J^'ig,  2.  the  line  of  the  proposed  sheet 

plank  piling,  and  fastened  to 

rr~      stout  upiight   piles  of  balk, 

— — ^ — ^^ [^         placed    at  certain   dislances 

in  the  same  line,  and  called 
gauge  piles.  The  film  of 
water  that  is  filtred  under 
the  floor  of  the  lock  being 
connected  with  the  upper 
pond,  acts  upwards  by  a 
pressure    equivalent    to    the 

' head  of  water,  or  difference 

between  the  waters  above  and  within  the  lock,  and  unless  the 
weight  of  the  side  walls  be  sufiicient  to  counteract  this,  the 
bottom  of  the  floor  will  give  way,  and  be  blown  up.  The  float- 
ation of  a  timber  floor,  and  the  weight  of  an  inverted  arch, 
will,  in  some  measure,  counteract  this,  when  the  section  of  tine 
masonry  in  the  walls  and  bottom  is  two-thirds  the  area  of  the 
open  space  of  the  lock.     We  may  assume  the  specilic  gravity 
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*  Tlie  archduke  Jolin  of  Austria,  wlien  viewing  the  masnificerst  aqueduct 
of  Pont-)'-Cjss)'Itan,  expressed  astonishment  that  nothin;^  had  been  pub- 
lished respecting  a  structure,  *'  which/'  said  the  prince,  "  in  Fiance  would 
have  prodnccd  tliree  folio  volumes!"  What  a  fine  compliment  on  the  merit 
and  modesty  of  Mr,  Telford? 
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of  llie  l)uiUlins,  (see  fi^.  3.)  2i  limes 
that  of  liio  Wilier:  it  will  tliciclDrt' 
conipensatc  lor  an  opcniiif;  of  1  i  limes 
ils  bulk,  wlieii  tlic  whole  is  imnurseil  : 
when  there  is  no  invert,  the  avcraKC 
thickness  of  the  walls  is  one-third 
the  width  of  the  lock ;  when  there 
is  an  invert,  they  may  be  nuieh  less. 
In  ftrcat  loeks  connected  with  rivers, 
those  moving  roads  and  feeders  of 
canals,  or  eoiineeted  with  lakes  or 
the  sea,  all  the  resources  of  hydraulic 
cnsinccrins  ar<:  put  in  reiinisilion. 

In  construclinj;  the  side  walls  of  loeks,  a  recess  is  made,  to 
permit  the  nates  to  fall  back  out  of  the  way  of  vessels,  as  is 
shewn  in  the  canal  of  Lan;;uedoc,  and  the  Caledonian  canal, 
fi};s.  I  and  ;j,  I'lale  of  Locks  ;  and  it  is  not  uncommon  to  make 
those  for  the  upper  gales  act  as  waste  weirs,  lifj.  7,  I'lale  of 
Locks,  or  overfalls,  to  ilischargc  the  superlluous  water  of  ihe 
canal  inlo  the  paddle-holes,  or  conduits  of  stone  or  brick  18 
inches  dianicler,  by  which  the  water  of  the  upper  level  is  con- 
veyed inlo  the  lock  cliamher.  From  the  lock  it  is  usually  con- 
veyed into  the  lower  level  lhrou{;h  sluices  formed  in  the  fvafes, 
(ig.  2,  below  the  level  of  the  low  water-  The  paddle  is  moved 
by  a  ciank  and  pinion  working  into  a  toothed  rack,  sec  fig.  2. 
The  exterior  portion  of  the  lock,  above  the  upper  and  below 
the  lower  pates,  is  named  the  forebay  and  tailbay  of  the  lock, 
in  the  Caledonian  canal.  The  lock  gates  are  usually  framed 
of  timber,  figs.  2  and  4,  though,  I  believe,  iron  is  greatly  used  in 
the  small  canals  in  England.  I  know  it  was  used  in  framing  the 
large  gates  of  the  Caledonian  canal,  (see  the  Plate  Locks,  Gati;s, 
&c.  figs.  7  and  8,)  and  in  the  New  Graving  Dock  «t  Dundee. 

For  the  purpose  of  securing  water  in  the  locks,  solid 
plungers  in  parallel  chambers,  raising  and  depressing  boats  in 
caissons  or  frames,  by  chains  passing  over  large  wheels,  and 
by  means  of  working  air  vessels,  h.ive  been  jirojeeted  and  tried 
in  model,  but  seldom  in  practice.  Inclined  planes  connecting 
different  canal  levels  have  existed  in  China  from  time  imme- 
morial, and  ihey  have  been  long  usefully  employed  in  Eng- 
land, as  a  species  of  rail  road. 

Waste  weirs  are  either  constructed  across  rivers,  to  force 
the  water  from  them  into  the  conducting  feeders,  or  imme- 
diately into  the  canal  itself,  or  they  permit  the  surplus  water 
to  pass  olf  the  canal.  It  is  also  requisite  to  have  wastes  adja- 
cent to  locks,  to  convey  water  from  upper  to  lower  levels,  with- 
out passing  through  the  loeks.  To  canals  belong  also  aque- 
ducts, bridges,  oblique  arches,  or  skewed  bridges,  stop-gates, 
and  let-oils.     .SVe  Locks  and  Docks. 

NAVY,  implies  in  general  any  lleet  or  assemblage  of  ships 
of  war,  which  belong  to  a  kingdom  or  state. 

Of  the  arts  and  professions  which  attract  notice,  none  is 
more  astonishing  and  marvellous  than  navigation  in  its  present 
stale,  comparing  the  small  craft  of  antiquity  to  a  majestic  first- 
rate,  containing  1000  men,  with  their  provisions,  drink,  furni- 
ture, apparel,  and  other  necessaries  for  many  months,  besides 
100  pieces  of  heavy  ordnance,  and  bearing  all  this  vast  appa- 
ratus safely  to  the  most  distant  shores.  How  great  is  the  dis- 
parity ?  8000  lbs.  of  provisions  are  required  daily  in  such  a  ship. 
Suppose  her  fitted  out  for  three  months,  we  shall  find  her  laden 
with  723,000lbs.  of  provisions.  A  cannon,  if  called  a  forly-two 
pounder,  weighs  about  0, 1001b,  if  made  of  brass  ;  and  about 
.5,500  lbs.  if  made  of  iron  ;  there  are  twenty- eight  or  thirty  of 
these  on  board  a  ship  of  100  guns  ;  their  weight,  exclusive  of 
their  carriages,  amounts  to  l8;3,0001bs.  On  the  second  de<k, 
thirty  twenty-four  pounders;  each  weighing  about  5,100lbs. 
and  therefore  altogctlicr,  163,000lbs.  ;  and  the  weight  of  tw  enty- 
eight  twelve  pounders  on  the  lower  deck,  amounts  to  about 
75,40011).  ;  fourteen  six-pounderson  the  uppcrdeck,  to2e,0001b. 
and  on  tlie  round  tops,  there  are  three-pounders  and  swivels 
of  smaller  size.  The  conq)letc  charge  of  a  forty-lwo-pounder 
weighs  about  C4 lb.,  and  upwards  of  100  charges  are  required 
for  each  gun.  All  this  amounts  neatly  Ij  the  same  weight  as 
the  guns  themselves.  Every  ship  must  be  provided  against 
exigencies,  with  two  sels  of  sails,  cables,  cordage,  and  lack- 
lings:  the  stores,  likewise,  consistins  of  planks,  pitch,  and 
tow  :  the  small  arms,  bayonets,  swords,  and  pistols,  make  no 
74. 


inconsi<lerable  load,  to  which  we  must  finally  add  the  weight 
of  the  crew  ;  so  that  one  of  those  large  ships  cariics  at  least 
2001)  tons  burden,  and  at  the  same  lim<-  is  slcered  and  govern- 
ed witli  as  much  ease  as  the  smallest  skilf  on  the  Thame.i. 

The  |{Iiti^h  naval  force,  during  the  late  war,  (on  the  Kt  of 
January  1813,)  was  as  follows: — at  sea  79  ships  of  the  line  ; 
nine  from  .OO  to  14  guns;  122  frigates;  77  sloops  and  jachtK 
for  bombs,  Sic.  ;  Nil  brigs;  CA  cullers;  52  schooners,  8iC.  In 
port  and  filling,  3!>  of  the  line  ;  II  from  .00  to  14  guns;  2!>  fri- 
gates, hospital  ships,  prison  ships,  &c.  28  of  the  line  ;  two  from 
50  to  44  ;  two  fiignles;  one  yacht.  Ordinaiy  and  repairing 
for  service,  77  of  ihc  line  ;  10  from  ,'jO  to  4  1  guns  ;  70  frigates  ; 
37  sloops:  3  bombs,  II  biigs;  1  culler;  2  schooners.  Ltuild- 
ing,  29  of  the  line;  four  from  50  to  44  guns;  16  frigates;  5 
sloops,  &c.  .3  brigs. 

A  fleet  of  ships  of  war  is  generally  divided  inlo  three  divi- 
sions ;  and  commanded  by  admirals,  vice-admirals,  or  rear- 
admirals,  of  the  white,  blue,  and  red  Mags. 

A  squadron  of  ships  is  a  division  or  part  of  a  fleet  com- 
manded by  a  commodore,  or  by  a  rear  or  vice-admiral.  The 
number  that  forms  a  squadron  is  not  fixed,  for  a  small  number 
in  a  body  and  under  one  commander  may  make  a  squadron. 
If  the  ships  are  numerous  they  arc  sometimes  divided  into 
three  S(|uadrons,  and  each  squadron  may  be  again  divided  into 
three  divisions. 

A  frigate  is  a  light-built  fast  sailing  ship,  having  commonly 
two  decks,  whence  that  called  a  light  frigate  is  a  frigate  with 
only  one  deck.  These  vessels  mount  from  20  to  44  guns,  and 
make  excellent  cruisers. 

Hulks  arc  old  ships  cut  down  to  the  gun-deck,  and  fitted 
with  a  large  wheel  for  careening.  Their  gun-decks  arc  from 
113  to  150  feet  long,  and  from  thirty  to  forty  feet  broad  ;  they 
will  carry  from  400  to  500  tons.  Ilulks  are  also  employed  at 
Woolwich,  Portsmouth,  Sheerness,  &c.  to  receive  convicts 
under  sentence  of  transporlalion  ;  the  vessels  are  moored  at 
such  a  distance  from  shore,  as  precludes  the  possibility  of 
the  men's  escape  ;  and  the  convicts  are  taken  daily  on  shore  to 
work,  under  a  strong  guard,  at  pile-driving,  harbour  cleansing, 
and  other  employments  in  the  several  public  departments. 

A  hoy  is  a  small  vessel  or  bark,  whose  yards  are  not  across 
nor  the  sails  square,  like  those  of  ships,  but  the  sails  like  a 
mizzen,  so  that  she  can  sail  nearer  the  wind  than  a  vessel  with 
cross  sails  can  do. 

Sloops  are  appendages  to  men  of  war,  about  GO  tons  bur- 
den, and  carrying  30  men.  They  are  light  vessels,  with  only 
a  small  main-mast,  fore-mast,  and  lug-sails  to  haul  up  and 
let  down,  on  occasion,  and  are  commonly  fast  sailers. 

Smacks  are  small  vessels  with  one  mast  ;  they  sometimes 
are  employed  as  tenders  on  a  man  of  war:  they  are  also  used 
for  fishing  upon  the  coasts. 

Store  ships  are  generally  ships  of  from  300  to  600  tons  ;  they 
carry  ordnance  and  military  stores  to  the  out-ports,  or  to  an 
army  when  abroad. 

A  yacht,  a  vessel  for  the  conveyance  of  passengers,  is  also 
sometimes  adorned  for  regal  use.  It  is  furnished  wiih  masts 
and  sails,  has  one  deck,  carrying  from  four  to  twelve  puns  with 
from  twenty  to  forty  men  ;  burden  from  thirty  to  IGO  tons. 
They  are  used  for  running,  and  making  pleasure  excursions. 

A  galley  is  a  low-built  Mediterranean  vessel,  having  oars 
and  sails.  Galleys  have  usually  twenty-five  or  thirty  benches 
of  oars  on  each  side,  and  four  or  five  galley  slaves  on  each 
bench.  The  galley  usually  carries  a  large  gun,  two  bastard 
pieces,  and  two  small  pieces.  It  is  from  tw  enty  to  twenty-two 
fathoms  long,  three  broad,  and  one  deep,  and  has  two  masts, 
viz.  a  main-mast,  and  a  fore-mabt,  which  may  be  struck  or 
lowered  at  pleasure. 

Nnval  DIslhivliuvsiii  Ka)ih.— The  Lord  High  Admiral  of  Eng- 
land is  an  ollicer  of  great  trust;  the  king  is  nominally  Lord 
High  Admiral,  while  the  duties  of  the  office  are  executed 
by  commission,  called  the  Board  of  Admiralty,  consisting  of 
live  commissioners  denominated  Lords  of  the  Admiralty,  one 
of  whom,  as  resident,  is  called  First  Lord. 

The   Board  of  Admiralty  takes  cognizance  of  every  thine 

transacted  at  sea,  the  management  of  all  maritime  affairs,  the 

direction  of  the   navy,   and   both  civil   and  criminal    oll'enccs 

commilted  on  the  high  seas.     Under  this  court  is  also  a  court 
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mcrcliant,  or  court  of  equity,  where  all  differences  between 
niercbants  are  decided  accordinjr  to  tlie  rules  of  tlie  civil  law. 
This  court  is  held  three  or  four  times  a  year  at  the  Old  Uailey, 
and  one  of  the  judges  generally  acts  as  the  Lord  Admiral's 
deputy. 

An  Admiral  is  a  great  officer,  who  ha.i  the  government  of  a 
navy,  and  the  hearing  of  all  maritime  causes.  In  our  navy, 
besides  the  admiral  in  chief,  there  are  the  Vice-admiral,  who 
commands  the  second  squadron  ;  and  the  Rear-admiral,  who 
commands  the  third  division.  The  admiral  carries  his  flag  at 
the  main  ;  the  vice-admiral,  at  the  fore-top  mast  head  ;  and 
the  rear-admiral  at  the  mizzen.  The  admiral  ranks  with  gene- 
rals in  the  army. 

A  Captain  commands  a  ship  of  the  line  of  battle,  or  a  frig- 
ate carrying  twenty  or  more  guns.  He  is  not  only  answerable 
for  any  bad  conduct  of  the  military  government  and  equip- 
ment of  the  ship  which  he  commands,  but  also  for  any  neglect 
of  duty. 

A  Lieutenant,  an  officer  next  in  rank  and  power  to  a  captain, 
in  whose  absence  he  commands,  musters  the  men  at  quar- 
ters ;  visits  the  ship  during  the  night  watches ;  exercises  the 
men  in  the  use  of  small  arms.  First-rates  have  six  lieutenants  ; 
a  sixth-rate  has  only  one. 

Midshipmen,  generally  youths  appointed  by  the  captain  of 
the  ship,  second  the  orders  of  the  superior  officers,  and  assist  in 
all  duties  on  board  or  ashore.  In  a  first-rate  there  are  twenty- 
lour  of  these,  in  inferior  rates  from  eight  to  four. 

A  Pilot  conducts  the  ship  into  harbour  through  intricate 
channels.  This  is  propel ly  a  coasting  pilot;  one  for  the  high 
seas  can  use  the  quadrant,  take  observations,  and  steer  a  ship 
from  port  to  port. 

The  Purser  receives  the  victuals,  takes  care  they  be  good, 
and  regularly  served  out  to  the  ship's  company-  According  to 
the  purser's  books  the  men  receive  their  pay.  The  Steward 
acts  under  the  purser. 

The  Victualler  furnishes  the  ship  with  provision  and  stores. 
The  Clerk  sees  that  nothing  be  wasted,  and  keeps  a  journal  of 
the  loading  of  a  merchant  ship,  Stc.  the  bargains,  purchases,  and 
sales  the  ship  makes  from  its  departure;  the  consumption  of 
provisions  ;  and  every  thing  relating  to  the  expense  of  the  voy- 
age. In  small  vessels  the  master  or  mate  is  also  clerk.  A 
mate  is  the  second  in  subordination,  as  a  master's  mate- 

The  Surgeon  and  Chaplain  resemble  the  same  officers  in  the 
army. 

Marines  have  nothing  to  do  in  working  the  ship,  but  defend 
it  in  war,  and  attack  the  enemy  when  fighting.  There  is  ge- 
nerally a  company  aboard  each  ship,  about  forty  in  number, 
under  a  captain  and  two  lieutenants.  The  present  establish- 
ment of  marines  amount  to  more  than  .30,000.  Their  princi- 
pal stations  are  at  Chatham,  Woolwich,  and  Portsmouth.  In  a 
sea-fight  their  small  arms  are  of  very  great  advantage  in  scour- 
ing the  decks  of  the  enemy,  and  when  they  have  been  long 
enough  at  sea,  they  must  be  infinitely  preferable  to  seamen,  if 
the  enemy  attempts  to  board,  by  raising  a  battalion  with  their 
fixed  bayonets. 

Officers  of  the  navy  are,  the  treasurer,  who  receives  monies 
out  of  the  exchequer  to  pay  charges  of  the  navy.  The  control- 
ler, who  attends  and  controls  all  payments  of  wages,  knows  all 
the  rates  of  stores,  examines  and  audits  all  accounts.  The 
surveyor  knows  the  state  of  all  stores,  sees  all  wants  supplied, 
estimates  repairs,  &c.  and  at  the  end  of  each  voyage,  audits 
and  stales  all  accounts.  The  clerk  of  the  acts  records  all 
orders,  contracts,  hills,  warrants,  &.c. 

Navy  hills,  or  victualling  bills,  are  orders  for  the  payment  of 
money,  issued  by  the  commissioners  of  the  navy  on  the  treasu- 
ry of  the  navy,  in  paymentfor  stores,  &c.  furnished  by  contract 
for  the  use  of  his  majesty's  dock  yards,  and  the  navy.  These 
bills,  since  1706,  arc  negotiated  like  bills  of  exchange,  payable 
at  ninety  days  after  date,  and  bearing  interest  at3jd.  percent, 
per  diein.  I'he  privileges  conferred  on  sailors  are  much  the 
«ame  as  on  soldiers,  with  regard  to  relief,  when  maimed, 
wounded,  or  superannuated.  Greenwich  Hospital  receives 
such  seamen  as  are  disabled  from  further  service,  and  provides 
for  the  widows  and  children  of  such  as  are  slain. 

The  royal  Navy  of  Great  Britain  is  conducted  under  the  di- 
rection of  Lords  of  the  Admiralty,  by  the  following  principal 


officers,  who  are  commissioners,  and  compose  the  board  for 
managing  the  business  thereof.  1.  Comptroller  of  the  navy,  who 
attends  and  controls  the  payment  of  all  wages,  as  to  know  the 
rates  of  stores,  &c.  2.  Supervisor  of  the  navy,  who  is  to  know 
the  state  of  all  stores,  to  supply  what  is  wanting,  to  estimate 
repairs,  charge  boatswains,  &.c.  with  the  stores  they  receive, 
&c.  There  have  been  generally  two  joint  surveyors.  3.  Clerk 
of  the  acts,  whose  business  is  to  record  all  orders,  contracts, 
bills,  warrants,  &c.  4.  Comptroller  of  the  treasurer's  accounts. 
5.  Comptroller  of  the  victualling  accounts.  G.  Comptroller 
of  the  store-keeper's  accounts.  7.  One  extra-commissioner. 
The  annual  appointment  of  each  commissioner  is  5001.  In  time 
of  war,  or  great  naval  exertion,  there  are  other  extra-commis- 
sioners, and  commissioners  are  then  appointed  to  reside  at 
some  of  the  principal  yards  abroad.  The  treasurer  of  the  navy 
has  an  appointment  of  2000  per  annum.  His  business  is  to 
receive  money  out  of  the  exchequer,  and  to  pay  all  the  charges 
of  the  navy  by  warrant  from  the  principal  oflicers.  Each  of 
these  commissioners  and  officers  has  a  number  of  subordinate 
clerks  with  various  salaries. 

Navy,  is  also  used  to  denote  the  collective  body  of  officers 
employed  in  his  majesty's  sea  service. 

Navy  Board,  the  commissioners  of  the  navy  collectively  con- 
sidered. 

Navy  Office,  the  office  where  the  accounts  of  the  navy  are 
kept. 

N.^ZARENES,  a  term  originally  applied  to  Christians  in 
general,  but  afterwards  to  the  sect  who  blended  the  institutions 
of  the  Mosaic  law  with  those  of  the  gospel. 

NAZARITES,  among  the  Jews,  persons  dedicated  to  the 
observation  of  Nazariteship,  either  for  only  a  short  time,  or  all 
their  lives.  All  that  we  find  peculiar  in  the  latter,  is,  that  they 
were  to  abstain  from  wine  and  all  intoxicating  liquors,  and 
never  to  shave  or  cut  off  the  hair  of  their  heads-  The  first  sort 
of  Nazarites  were  moreover  to  avoid  all  defilement;  and  if  they 
chanced  to  contract  any  pollution  before  the  terra  was  expired, 
they  were  obliged  to  begin  afresh. 

NE  ADMITTAS,  in  Law,  a  writ  directed  to  the  bishop,  at 
the  suit  of  one  that  is  patron  of  a  church,  where  on  a  quare 
itnpedit,  &c.  depending,  he  is  doubtful  that  the  bishop  will  col- 
late his  clerk,  or  admit  the  other's  clerk,  during  the  suit  between 
them. 

NEAP  Tides,  are  those  which  happen  when  the  moon  is 
nearly  at  the  second  and  fourth  quarters :  the  neap-tides  are 
low  tides,  in  respect  to  their  oppositcs,  the  spring  tides. 

NEAPED,  the  situation  of  a  ship  which  is  left  aground  on 
the  height  of  a  spring  tide,  so  that  she  cannot  be  floated  off  till 
the  return  of  the  next  spring. 

NEBULA,  a  luminous  part  of  the  heavens,  called  the  Milky 
Way,  which  consists  of  myriads  of  fixed  stars  too  small  to  be 
.seen  by  the  naked  eye,  and  visible  only  by  the  best  glasses. 
Some  of  these  nebul;e  consist  of  clusters  of  telescopic  stars; 
others  appear  as  luminous  spots  of  different  forms.  Each 
nebula  is  thought  to  be  composed  of  a  number  of  suns,  and 
each  sun  is  probably  destined  to  give  light  to  a  system  of 
worlds.  There  are  also  nebulous  stars,  that  is,  stars  surrounded 
nith  a  faint  luminous  atmosphere. 

NECESSITY,  whatever  is  done  by  a  necessary  cause,  or  a 
power  that  is  irresistible,  in  which  sense  it  stands  opposed  to 
freedom.  The  law  charges  no  man  with  default  where  the  act 
is  compulsory,  and  not  voluntary,  and  where  there  are  not  a 
consent  and  election  ;  and  therefore  if  either  there  is  an  im- 
possibility for  a  man  to  do  otherwise,  or  so  great  a  perturbation 
of  the  judgment  and  reason  as  in  presumption  of  law  man's 
nature  cannot  overcome,  such  necessity  carries  a  privilege  in 
itself. 

Necessity,  PhUvsophical,  maintains  that  the  volitions  and 
actions  of  intellectual  agents  are  produced  by  causes  equally 
deciding  and  resistless  as  those  which  are  admitted  to  actuate 
the  material  system  of  the  universe-  Wherever  the  sun  shines, 
or  the  rain  descends,  it  is  impossible  to  conceive,  that  in  situ- 
ations precisely  similar  to  those  which  immediately  precede 
these  events,  the  ray  should  be  withheld,  or  the  cloud  should 
remain  suspended  in  the  atmosphere.  The  difl'used  splendour, 
and  the  falling  moisture,  are  universally  allowed  to  be  in  such 
situations  invariably  and  inevitably  the  results.     The  doctrine 
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of  iKcissily  cxtoiuls  to  tliL-  i)ii])cl  «li;it  is  lliiis  oinioiis  and  iin- 
coiitiadictcil  witli  respect  to  iiKitter,  iitid  insists  on  the  abso- 
lute and  uneontrollabic  inlliienee  ot  motives  upon  tint  liuinan 
will  and  condnel.  It  asserts,  that  the  deterniiniitions  and 
actions  of  every  individnal  How,  with  unl'ailin);  precision  and 
resistless  operation,  from  the  circumstances,  inolives,  or  states 
of  mind  by  which  they  are  prccciled  ;  and  that,  in  the  wh(de 
series  of  his  existence,  no  specific  feclin;;,  thou(;h(,  or  a(^t, 
roidd  have  hern  din'cieiil  from  wliat  it  really  was,  these  pre- 
vious circumstances  continuiiij;  the  same.  In  the  consideration 
of  this  subject,  it  is  important  not  to  confound  necessity  with 
compulsion,  as  the  latter  implies  that  the  choice  of  the  mind  is 
elfected  with  reluctance,  and  in  consequence  of  the  exercise  of 
force  upon  inclination;  whereas,  whether  the  conclusion  be 
formed  with  the  full  ifiinenrrcnee  of  the  nlVcctions,  or  after  a 
condictinst  estimate,  whieli  leaves  reason  completely  triumphant 
over  inclination  ;  the  mind  is  equally  impelled  by  some  con- 
trolling energy,  and  e<iually  necessitated  to  the  dctcnninatiun  it 
adopts.  It  is  of  consequence  also  to  the  illustration  of  the  sub- 
ject, fully  to  comprehend  the  meaning  of  the  term  motive, 
which,  it  is  to  be  remembered,  conquchends  botli  the  bias  of 
the  mind  and  the  end  in  view,  and  includes  every  thing  that 
moves  or  inlluenccs  the  mind,  and  excites  it  to  a  choice  or 
determination. 

NECROMANCY,  a  pretended  divination  by  raising  the 
dead  and  extorting  answers  from  them. 

Bolt  Rope  Needlk,  a  large  needle  with  a  triangular  point, 
used  to  sew  the  bolt-rope  upon  the  sails. 

Sail  Needles,  are  needles  used  for  sewing  the  seams  of 
sails. 

NE  exeat  regno,  is  a  writ  to  restrain  a  person  from 
going  out  of  the  kingdom. 

NEGATIVE  QuANriTiP.s,  are  those  quantities  which  arc 
preceded  or  effected  with  the  negative  sign. 

Negative  Siyn,  in  Algebra,  is  that  character,  or  symbol, 
which  denotes  subtraction,  being  a  short  line  preceding  the 
quantity  to  be  subtracted,  and  is  read  tninus  ;  thus  a — b  denotes 
that  the  quantity  b  is  to  be  taken  from  the  quantity  a,  and  is 
read  a  minus  b,  like  signs  produce  ;)/«4-,  and  unlike  signs  minus, 
hence — ax — b:::z-\-ab.  The  introduction  of  tliis  cliaracter  has 
given  rise  to  various  controversies,  with  regard  to  the  legality 
or  illegality  of  certain  conclusions  depending  upon  it ;  some 
maintaining,  that  as  a  negative  quantity  is  in  itself  totally  ima- 
ginary, it  ought  not  to  be  introduced  into  a  science,  the  excel- 
lency of  which  depends  upon  the  rigour  and  certainty  of  its 
conclusions  ;  while  others  running  into  the  opposite  extreme, 
have  endeavoured  to  illustrate  what  will  not  admit  of  illustra- 
tion; and  thus,  like  other  zealots,  have  been  the  greatest  ene- 
mies of  the  cause  they  were  so  anxious  to  defend. 

It  is  vain  to  attenq)t  to  define  what  can  have  no  possible 
existence  ;  a  quantity  less  than  nothing  is  totally  incompre- 
hensible ;  and  to  illustrate  it,  by  reference  to  a  debtor  and 
creditor  account,  to  say  the  least  of  it,  says  Barrow,  is  highly 
derogatory  to  this  most  extensive  and  comptehcnsive  science. 

NEGRO,  a  name  given  to  a  variety  of  the  human  species,  who 
are  entirely  black,  and  are  found  in  the  torrid  zone,  especially 
in  that  part  of  Africa  which  lies  between  the  tropics. 

NEPA,  Walrr-scorpion,  a  genus  of  insects  of  the  order 
hemiptcra,  of  which  there  are  fourteen  species,  inhabiting  stag- 
nant waters,  and  preying  on  the  smaller  water  insects,  &c. 

NEPENTHES,  a  genus  of  the  di(jecia  syngeuesia  class  and 
order,  an  herbaceous  plant  of  Ceylon-  The  leaves  are  alternate, 
partly  embracing  the  stem  at  their  base,  and  terminated  by 
tendrils,  each  of  which  supports  a  deep,  membranous  urn,  of 
an  oblong  shape,  and  closed  by  a  little  valve  like  the  lid  of  a 
box.  In  the  morning  the  lid  is  closed,  but  it  opens  during  the 
heat  of  the  day,  and  a  portion  of  the  water  evaporates  ;  this  is 
replenished  in  the  night,  and  each  morning  the  vessel  is  fall, 
and  the  lid  shut. 

NEPETA  Calamintha.  Field  Calaminth.  The  Leaves. 
This  is  a  low  plant  growing  wild  about  hedges  and  highways, 
and  in  dry  sandy  soils.  The  leaves  have  a  quick  warm  taste, 
and  smell  strongly  of  pennyroyal :  as  medicines,  they  differ 
little  otherwise  from  spearmint,  than  in  being  somewhat  hotter 
and  of  a  less  pleasant  odour  ;  w  liicli  last  circumstance  has  pro- 
cured calamint  the  preference  in  hysteric  cases. 


NlPETA  Ca  TAIIIA.  AV/)  or  Catmint.  The  Leaves.— Th\i  is 
a  moderately  aromatic  plant,  of  a  strong  smell,  not  ill  resem- 
bling a  inixlure  of  mint  and  pennyroyal  ;  it  is  also  recommend- 
ed in  byslerie.  cases 

NEI'll  UITi;,  in  Mineralogy,  a  species  of  the  talc  genus  ;  it 
is  also  called  ;«(/(•  or  ;«(/(-«<o7ic,  and  was  formerly  celebrated 
for  its  nu  (li<-inal  virtues-  It  is  of  a  dark  leek-green  colour,  verg- 
ing to  bliK',  and  is  found  in  I'gypt,  ('hina,  America,  the  islands 
in  the  I'acilic  ocean,  and  in  the  .Siberian  mountains,  some- 
times adhering  to  rocks,  and  sometiiixs  in  delacthed  round 
pieces.  It  is  highly  prized  by  the  Hindoos  and  Chinese,  by 
whom  it  is  made  into  talismans  and  idols,  and  by  the  Turks, 
who  form  it  into  sword  and  dagger  handles. 

NEI'IIHITK;,  something  that  relates  to  the  kidneys. 

NEPiiiiiric  Wood,  a  wood  of  very  dense  and  compact  tex- 
ture, and  of  a  fine  grain,  brought  from  New  Spain,  in  small 
blocks,  in  its  natural  state,  and  covered  uith  its  bark.  It  is  to 
be  chosen  of  a  pale  colour,  sound  and  (inn,  and  such  as  has 
not  lost  its  acrid  taste.  This  wood  is  a  very  good  diuretic,  and 
it  is  said  to  be  of  great  use  with  the  Indians  in  all  diseases  of 
the  kidneys  and  bladder-  It  is  also  commended  in  fevers  and 
obstructions  of  the  viscera.  Among  the  Indians  it  is  used  only 
with  an  infusion  in  cold  water. 

NEPTUNIAN  THEORY,  in  Geology,  endeavours  to  ac- 
count for  the  various  geological  phenomena,  on  the  suppo- 
sition that  the  matter  of  which  the  exterior  part  of  the  earth  is 
composed  was  once  in  a  state  of  watery  solution.  Its  chief 
supporter  is  Werner.  It  is  opposed  to  the  Plutonic  or  Vul- 
canic theory,  which  supposes  llic  phenomena  to  have  resulted 
from  the  matter  of  the  earth  having  been  in  a  state  of  fusion  by 
fire;  of  this  theory  Dr.  Hutton  is  the  principal  champion. 
That  the  surface  of  our  globe  was  once  in  a  lluid  state,  is  esta- 
blished by  very  ample  evidence.  In  the  greater  number  of  the 
strata  of  the  earth,  in  the  most  elevated,  as  well  as  at  the 
greatest  depths,  substances  are  found  in  a  crystallized  state; 
and  even  many  of  these  strata  have  marks  of  crystallization  in 
their  entire  structure.  Crystallization  is  the  arrangement  of 
particles  in  a  regular  determinate  form  ;  and  it  necessarily  im- 
plies a  previous  state  of  fluidity,  which  would  allow  these  par- 
ticles to  arrange  themselves  in  positions  necessary  to  produce 
these  forms.  Many  of  the  more  solid  strata  contain  in  their 
substance  remains  or  impressions  of  animals  and  vegetables  : 
and  it  is  obvious  that,  to  admit  of  the  introduction  of  such  sub- 
stances, they  must  at  one  time  have  been,  if  not  in  a  perfectly 
fluid,  at  least  in  a  soft  or  yielding  state.  In  addition  to  this, 
the  general  disposition  of  the  materials  of  the  globe,  so  far  as 
has  been  explored,  must  have  arisen  from  fluidity,  as  this  only 
could  have  arranged  them  in  beds  or  strata,  parallel  to  each 
other,  and  preserving  that  pnrallilism  to  a  great  extent.  These 
appearances  are  not  partial,  but  extend  to  the  whole  surface 
of  the  earth,  and  prove  beyond  a  doubt  its  former  lUiidity. 
There  are  only  two  ways  by  which  that  fluidity  can  be  sup- 
posed to  have  taken  place  :  cither  the  solid  matter  must  have 
been  fused  by  the  action  of  heat,  or  it  must  have  been  dis- 
solved in  some  fluid.  These  are  the  primary  principles  upon 
which  the  geological  theories  have  been  formed,  under  dif- 
ferent modifications. 

NEREIS,  in  Natural  History,  a  genus  of  the  vermes  mol- 
lusca  class  and  order.  There  are  about  thirty  species,  in 
separate  divisions,  found  in  most  seas,  and  are  highly  phos- 
phorous, giving  a  lucid  splendour  to  the  waves  in  the  evening. 

NERVES,  cylindrical  whitish  parts,  usually  fibrose  in  their 
structure  ;  or  composed  of  clusters  of  filaments,  arising  from 
the  brain,  or  rather  from  its  medulla  oblongata  within  the 
skull,  and  fiom  the  spinal  marrow,  and  running  from  thence  to 
every  part  of  the  body. 

NET,  a  device  for  catching  fish  and  fowl.  The  making  of 
nets  is  very  easy.  All  the  necessary  tools  are  wooden  needles 
of  dillerent  sizes,  some  round,  and  others  flat :  a  pair  of  round- 
pointed  and  fiat  scissars,  and  a  wheel  to  wind  off  the  thread. 
The  strength  of  the  packthread,  and  the  size  of  the  meshes, 
must  be  according  to  the  fishes  or  birds  to  be  taken.  The 
natural  colour  of  the  thread  in  many  cases  to  be  altered.  The 
most  usual  colour  is  the  russet,  obtained  by  plunging  the  net 
into  a  tanner's  pit.  and  letting  it  lie  there  till  it  be  sufliciently 
tinged.     A  green   colour   is   given   by  chopping  some  gieen 
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wlicat  and  boiling  it  in  water,  and  then  soaking  tlie  net  in  the 
tincture.  A  jellow  colour  is  given  in  the  same  manner  with 
the  decoction  of  celandine,  which  gives  a  pale  straw  colour. 

NETTING,  a  sort  of  fence,  formed  of  an  assemblage  of  ropes 
fastened  across  each  other,  so  as  to  leave  uniform  intervals 
between.  These  are  usually  stretched  along  the  upper  part  of 
a  ship's  quarter,  to  contain  some  of  the  seamen's  hammocks, 
and  secured  in  this  position  by  rails  and  stanchions.  Nettings 
are  also  used  for  containing  the  fore  and  main  top-mast  stay- 
sails when  stowed. 

Boarding  Netting,  a  netting  extending  fore  and  aft  from 
the  gunwale  to  a  proper  height  up  the  rigging.  Its  use  is,  to 
prevent  an  enemy  jumping  aboard,  on  to  the  decks,  in  an  en- 
gagement, &c. 

NET  WORK,  Buchanan's  Machine  for.  Weaving.— The 
object  of  this  newly  invented  machine,  is  to  weave,  expeditiously 
and  without  knots,  any  kind  of  net-work,  and  to  allow  the 
holes  or  meshes  of  the  net-work  to  be  enlarged  or  diminished 
according  to  the  option  of  the  operator. 

Alexander  Buchanan  of  Paisley,  the  inventor,  adds  anoth  r 
instance  to  the  number  of  proofs  that  he  has  already  given  of 
liis  inventive  genius,  and  ardent  desire  to  improve  the  arts  and 
manufactures  of  his  native  country.  The  machine  in  question 
consists  of  the  following  parts: — A  BCD,  fig.  i,  represents 
a  wooden  stand  upon  which  an  iron  frame,  EFGH,  is  .sup- 
ported at  each  corner.  In  this  frame  there  are  seven  wheels, 
] ,  2,  3, 4,  5,  6,  7,  that  pitch  into  each  other,  i,  k,  I,  ?k,  are  conti- 
nuations of  the  axis  of  the  wheels  numbered  1,  2,  5,  7.  Upon 
tlie  ends  of  the  axis  thus  continued,  circular  pieces  of  wood, 
I,  K,  L,  M,  are  fixed,  a  perspective  view  of  which  is  given  at 
fig.  2.  The  other  wheels,  2,  4,  6,  are  introduced  in  order  that 
when  the  machine  is  put  in  motion,  those  numbered  1,3,  5,  7, 
may  turn  in  the  same  direction,  as  it  is  necessary  that  the  parts 
of  the  machine  attached  to  the  axis  of  these  should  do  so.  Into 
each  of  the  circular  woods,  four  grooves  are  cut,  which  allow 


tDC  shuttles,  a,b,  c,il.e,f,g,h,  to  sMde  out  and  in  at  the  cir-. 
cumfcrences  of  the  circular  woods,  but  prevent  them  from  com- 
ing out  when  drawn  in  a  direction  towards  R.  The  shuttles, 
one  of  which  is  represented  at  fig.  3.  consist  of  three  parts.  A, 
fig.  3,  is  that  part  which  slides  into  the  grooves  B,  the  project- 
ing part,  and  C,  that  which  holds  the  pirn  or  bobbin.  The  use 
of  the  grooves  is  to  allow  the  shuttles  to  be  moved  from  one 
circular  wood  to  another  in  crossing  the  threads  to  form  meshes 
of  the  net-work,  and  to  afi'ord  an  easy  method  of  attaching  them 
to  the  circular  woods,  after  that  they  have  been  thus  moved. 
In  fig.  1,  the  circular  woods  aic  represented  as  turned  half 


round,  to  shew  the  grooves  and  shuttles  in  them.  The  grooves 
in  this  case  are  perpendicular  to  the  wooden  stand :  it  must 
be  observed,  however,  that  they  lie  horizontally  when  the 
shuttles  are  moved  from  one  circular  wood  to  another.  This  is 
necessary  both  for  wea\iiig  the  net-work  properly,  and  for 
moving  the  shuttles  with  greater  facility. 

Fig.  4,  represents  one  of  the  pirns  or  bobbins.  One  end  A, 
is  considerably  thicker  than  the  other,  and  has  a  groove  in  it, 
which,  when  tlie  pirn  is  put  on  C,  fig.  3,  admits  a  spring  D. 
This  spring  acts  as  a  counterpart  to  a  weight  that  is  suspend- 
ed from  the  ends  of  the  threvels,  one  of  which  proceeds  from 
each  pirn  to  keep  them  from  entangling  with  each  other.  Each 
of  the  shuttles  is  furnished  with  a  spring,  all  of  which  must  in- 
dividually be  so  strong,  that  their  aggregate  strength  will  pre- 
vent the  weight  from  drawing  the  threads  ofi'lhe  pirns,  and"  at 
the  same  time  sulficiently  weak  to  allow  the  threads  to  come 
easily  olT  the  pirns  when  draw  n  by  the  operator.  Into  the  cen- 
tre wheel  4,  fig.  1,  another  pitches,  having  the  same  number  of 
teeth  ;  this  wheel,  which  cannot  be  represented  in  the  figure,  is 
fixed  to  one  end  of  the  iron  rod  O,  P,  and  at  the  other  end  of 
it  a  handle  N  is  fastened.  By  this  handle  the  machine  is  put 
in  motion.  The  iron  rods  O,  P,  turn  in  two  gudgeons,  one  of 
which  is  concealed  by  the  iron  frame,  the  other  is  represented 
at  S. 

Having  now  given  a  description  of  Mr.  Buchanan's  simple 
and  ingenious  machine,  the  method  of  using  it  will  easily  be 
comprehended.  The  pirns  having  been  previously  filled  with 
thread,  or  with  any  substance  of  which  the  net-work  is  to  be 
wrought,  are  placed  on  the  shuttles.  The  ends  of  the  threads 
are  then  collected  and  tied  together,  after  which  they  are  put 
through  a  ring  that  is  fastened  on  the  top  of  the  gudgeon  S,  fig. 
1,  and  also  through  a  bole  T,  in  the  sole  or  wooden  stand;  a 
weight  is  then  suspended  from  the  threads,  the  use  of  which, 
as  was  already  mentioned,  is  to  prevent  them  from  entangling. 
It  must  be  observed,  however,  that  before  the  machine  is  put 
in  motion,  the  shuttles  occupy  the  proper  grooves.  This  par- 
ticular is  illustrated  in  fig.  1,  where  the  shuttles  a,b,  in  the 
circular  wood,  I,  occupy  the  second  and  fourth  grooves  ;  those 
of  K,  H,  c,  (/,  occupy  the  second  and  fourth;  those  of  L,  the 
first  and  third  ;  and  those  of  M,  H,  the  second  and  fourth. 
The  operator  commences  weaving  the  net-work  by  turning 
round  the  handle  at  N.  The  size  of  the  meshes  of  the  net-w  ork, 
he  enlarges  or  diminishes  at  pleasure,  by  turning  the  handle 
a  greater  or  less  number  of  times.  By  turning  round  the  han- 
dle, the  wheels  in  the  iron  frame,  and  the  circular  pieces  of 
wood  that  are  fixed  to  the  axis  of  four  of  those  wheels,  are 
made  to  revolve  ;  but  w  hen  these  pieces  of  wood  are  revolving, 
tlie  threads  which  proceed  from  the  shuttles  of  each  are  twin- 
ing round  each  other.  The  twist  made  by  this  movement  is 
made  tight  by  the  operator,  who  puts  a  finger  of  his  left  hand 
between  each  pair  of  threads,  and  with  his  right  hand  inserts, 
horizontally,  the  clearer,  which  is  a  thin  piece  of  wood,  shaped 
like  a  paper  cutter,  between  each  pair  of  threads,  drawing  both 
his  hand  and  clearer  towards  R,  at  which  place  it  is  prevented 
from  going  any  farther  by  a  knot.  He  then  removes  his  hand, 
leaving  the  clearer  to  keep  the  twist  tight,  and  crosses  the 
threads  to  form  the  meshes.  This  is  ellccted  by  moving  the 
shuttles  from  one  circular  wood  to  another.  This  operation 
resembles,  and  effects  exactly,  the  same  object  as  the  crossing 
of  the  pins  in  working  lace.  The  shuttles  of  the  middle  circu- 
lar woods  are  charged  first.  Those  of  the  circular  wood  R, 
occupying  the  second  and  fourth  grooves,  are  moved  into  the 
second  and  fourth  of  the  circular  wood  L,  while  those  of  L  are 
shifted  into  the  first  and  third  grooves  of  K.  This  movement 
forms  half  a  mesh.  The  operator  then  turns  round  the  handle 
the  same  number  of  times  as  formerly,  to  twist  the  other  sides 
of  the  mesh  that  is  already  half  formed,  and  also  to  twist  the 
sides  of  other  two  meshes.  This  being  done,  and  the  twist 
made  tight  by  the  method  just  explained,  the  threads  are  again 
crossed,  which  is  done  as  formerly  by  moving  the  shuttles  from 
one  circular  wood  to  another.  In  the  former  instance,  only 
the  threads  of  the  middle  circular  woods  were  made  to  cross 
each  other:  in  this,  however,  the  whole  must  be  crossed,  and, 
consequently,  all  the  shuttles  will  require  to  be  moved  into  I ; 
those  of  I  into  K  ;  and  those  of  L  are  moved  into  M  ;  while 
those  of  M  are  moved  into  L. 
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By  llic  first  inovinp  of  the  shuttles,  those  of  the  circular  wood 
K  were  sliifltil  into  the  rorrcspoiidiiiK  proovcs  of  L  ;  and  those 
of  L  were  moved  into  the  correspondins  ones  of  K  ;  so  that  by 
shifting  them  in  the  present  instance,  those  that  originally  oc- 
cupied the  circular  wood  L,  are  moved  into  I  ;  and  those  that 
originally  occupied  K  arc  moved  into  !M.  This  operation  com- 
ple"tes  other  two  meshes.  Thus,  by  twisting  and  crossing  the 
threads,  any  <iuantity  of  net-work  may  be  wove  :  the  operator 
drawing  more  thread  off  the  pirns  as  the  former  quantity  is 
used. 

In  describing  the  method  of  using  Mr.  r,uchanan's  machine, 
we  have  called  the  substance  with  which  the  net  work  is 
w  rought,  thread.  It  is  not  to  be  understood,  however,  that  this 
is  the  only  substance  which  can  be  employed.  It  is  a  proper- 
ty of  the  machine  that  any  kindofyarnor  twine  maybe  warped 
with  it,  so  that  by  using  fine  yarn,  and  giving  the  handle  a  few 
turns,  a  texture  may  be  wrought  equally  as  fine  as  lace;  and 
from  tlie  simplicity  with  which  it  may  be  wrought,  we  would 
strongly  rcconiniond  the  niacliine  to  the  junior  branches  of 
families,  who  will  lind  the  using  it  to  be  an  agreeable  and  pro- 
fitable aniuscinnit. 

N  KUTKA  L  SALTS,  a  sort  of  salts  neither  acid  nor  alkaline, 
but  partaking  of  the  nature  of  both.  See  Acid,  Alkali, 
Salts.  &c. 

NEUTKALIZATION.  When  two  or  more  substances 
mutually  destroy  each  other's  properties,  they  are  said  to 
neutralize  each  other.  Thus,  in  a  proper  combination  of  acid 
and  alkaline  substances,  the  acid  and  alkaline  properties  are 
destroyed. 

NEWTON, Dr.  John, a  learned  English  mathematician,  was 
born  in  Devonshire  in  16'32,  and  died  in  lfi78,  in  the  5(jth  year 
of  his  age.  He  was  author  of  several  works  relating  to  differ- 
ent branches  of  the  mathematical  sciences,  all  of  them  exhibiting 
the  hand  of  a  complete  master  of  his  subjects. 

Newton,  Sir  Isaac,  one  of  the  greatest  mathematicians  and 
philosophers  that  any  age  or  country  ever  produced,  was  born 
at  Woolstrop,  in  Lincolnshire,  on  the  25th  of  December,  1G12. 
He  very  early  discovered  strong  traits  of  genius,  which  was 
improved  by  a  liberal  education  ;  at  twelve  years  of  age  he  was 
put  to  the  grammar  school  at  Grantham,  and  in  lOCO  was  en- 
tered a  student  in  Trinity  College,  Cambridge. 

He  had  not  been  long  in  college  before  he  attracted  the 
notice  of  the  celebrated  Dr.  Barrow,  and  a  sincere  and  lasting 
friendship  took  place  between  these  two  great  men.  Euclid's 
"  Elements"  were  as  usual  first  put  into  his  hands,  of  which  he 
soon  made  himself  master,  and  his  attention  was  then  directed 
to  Descartes'  analytical  method,  and  the  optics  of  Kepler,  in 
both  of  which  he  made  several  improvements,  noting  them  down 
in  the  margins.  He  continued  reading  the  works  of  the  most 
celebrated  authors  till  about  the  year  16(54,  and  at  this  early 
age  it  was  that  he  lirst  laid  the  foundation  of  his  new  and  admi- 
rable Method  of  Fluxions  and  Infinite  Series.  In  the  mean 
time,  as  mathematicians  were  then  much  engaged  in  improving 
telescopes,  and  grindingglasses  for  the  purpose  of  constructing 
these  instruments,  he  also  set  himself  to  work  on  the  same  sub- 
ject, which  led  him  to  a  repetition  of  Grimaldi's  celebrated  ex- 
periment with  the  prism.  The  vivid  colours  of  the  spectrum 
was  to  him,  not  only  a  source  of  delight  and  pleasure,  but  also 
of  contemplation,  particularly  its  oblong  form,  which,  according 
to  the  principles  then  received,  ought  to  have  been  circular; 
this  phenomenon  led  him  to  other  experiments,  and  finally  to 
a  new  theory  of  light  and  colours,  in  which  the  heterogeneous 
nature  of  light  was  satisfactorily  demonstrated. 

It  is  impossible  for  us  to  follow  this  philosopher  through  the 
numerous  and  important  discoveries  and  improvements  with 
which  he  enriched  science ;  suflice  it  to  say,  that  he  left  scarce 
any  subject  unexplored.  Analysis,  astronomy,  optics,  mecha- 
nics, were  alike  the  objects  of  his  investigation,  and  experienced 
alike  the  powerful  effects  of  his  superior  genius.  In  his  pri- 
vate character,  he  was  amiable  and  modest;  he  never  talked, 
either  of  himself  or  others,  so  as  to  give  the  most  malicious 
censurer  the  least  occasion  even  to  suspect  him  of  vanity.  He 
was  candid  and  affable,  and  always  put  himself  upon  a  level 
with  his  company  ;  nor  did  any  singularities,  either  natural  or 
affected,  distinguish  him  from  other  men.  This  ffreat  man  died 
on  the  20lli  of  March,  1727,  in  the  85th  year  of  his  age,  and 
74. 


on  the  2Hlh  of  the  same  mnnlh  was  conveyed  to  Westminster 
Ahhiy,  the  p:ill  being  snppoiled  by  the  Lord  ('hanctllor,  the 
Dukes  of  Montrose  and  IJuxhurgh,  and  the  Earls  of  I'enibrcjke, 
.Sussex,  and  Maceleslicld.  lie  was  inlericd  near  the  entrance 
into  the  choir  on  llie  left  hand,  where  a  stately  monument  is 
erected  to  his  meniory,  with  emblematical  representations  of 
some  of  his  nujst  important  discoveries  in  the  sciences,  and  an 
insciiption  highly  honourable  to  his  memory. 

'J'/ic  NiWToMAN  I'/iiliisiip/n/,  or  the  doctrine  of  the  universe, 
and  particularly  the  heavenly  bodies,  their  laws,  affections, 
phenomena.  See.  as  taught  and  illuslra'cd  by  Newton. 

NEW  THIAL,  in  Law,  is  not  granted  upon  nice  and  formal 
objections,  which  do  not  go  to  the  real  merits,  nor  where  the 
scales  of  evidence  hang  nearly  c(|ual.  It  is  generally  upon 
some  misdirection  by  the  judge  to  the  jury,  in  point  of  law, 
where  a  jury  has  found  a  verdict  directly  against  evidence.  It 
is  also  granted  where  damages  have  been  given  beyond  the 
ordinary  measure  of  justice,  and  where  the  party  has  been 
surprised  by  some  evidence  wliicli  he  has  subsecjuently  the 
means  of  answering,  but  had  not  at  the  trial.  It  is  always 
refused  where  the  damages  do  not  exceed  £10. 

NICKEL,  a  white  metal,  which,  when  pure,  is  both  ductile 
and  malleable,  and  may  be  forged  into  very  thin  plates,  whose 
colour  is  intermediate  between  that  of  silver  and  tin,  and  is 
not  altered  by  the  air.  It  is  nearly  as  hard  as  iron.  Its  spe- 
cific gravity  is  8'27!),  and  when  forged,  8  (iCC.  The  species  of 
nickel  ores  are  its  alloy  with  arsenic  and  a  little  sulphur,  and 
its  oxide.  The  first  is  the  most  abundant,  and  the  one  from 
which  nickel  is  usually  extracted.  It  is  known  to  mineralogists 
by  the  German  name  of  kupfei  nickel,  or  false  copper,  from  its 
colour  and  appearance.  It  occurs  generally  massive  and  dis- 
seminated, its  colour  is  copper-red  of  various  shades.  Uy  the 
experiments  that  have  been  made,  nickel  in  its  pure  state  pos- 
sesses a  magnetic  power.  The  cfl'ect  of  the  magnet  on  it  is 
little  inferior  to  that  which  it  exerts  on  iron  ;  and  the  metal 
itself  becomes  magnetic  by  friction  with  a  magnet,  or  even  by 
beating  with  a  hammer.  Magnetic  needles  iiave  even  been 
made  of  it  in  France,  and  have  been  preferred  to  those  of  steel, 
as  resisting  better  the  action  of  the  air.  The  nickel  preserves 
its  magnetic  properly  when  alloyed  with  copper,  though  it  is 
somewhat  diminished;  by  a  small  portion  of  arsenic  it  is  com- 
pletely destroyed.  Nickel  is  fusible  at  150  degrees  of  Wedg- 
wood, and  forms  alloy  with  a  number  of  metals.  Nickel  is 
found  in  Cornwall,  and  in  some  other  counties  of  England  ;  in 
Germany,  Sweden,  France,  Spain,  and  several  parts  of  Asia. 
The  Chinese  employ  it  in  maUing  white  copper;  and,  in  con- 
junction with  copper  and  zinc,  they  manufacture  it  into  various 
kinds  of  children's  toys.  Nickel  gives  a  certain  degree  of 
whiteness  to  iron.  It  is  used,  with  advantage,  by  some  of  the 
Birmingham  manufacturers,  in  combination  with  that  metal  ; 
and  by  others  in  coml)ination  with  brass.  If  it  were  possible 
to  discover  an  easy  method  of  working  nickel,  there  can  be 
little  doubt  but  it  would  be  found  very  valuable  for  surgical 
instruments,  compass  needles,  and  other  articles,  since  it  is 
not,  like  iron,  liable  to  rust.  Oxide  of  nickel  is  used  for  giving 
colours  to  enamels  and  porcelain.  In  different  mixtures  it 
produces  brown,  red,  and  grass-green  tints. 

NICOTl  ANA,  in  Botany,  Tuhacco,  a  genus  of  the  pentandria 
monogynia  class  and  order.  Natural  order  of  Luridat.  Solanca; 
Jussieu.  English  tobacco  seldom  rises  more  than  three  feet  in 
height,  having  smooth  alternate  leaves  upon  short  foot-stalks  ; 
flowers  in  small  loose  bunches  on  the  top  of  the  stalks,  of  a 
yellow  colour,  appearing  in  .luly,  which  are  succeeded  by- 
roundish  capsules,  ripening  in  the  autumn.  Sir  \\'aller  Raleigh, 
on  his  return  from  America,  first  introduced  the  smoking  o( 
tobacco  into  England.  In  the  house  in  which  he  lived  at 
Islington  are  his  arms,  with  a  tobacco  plant  on  the  top  of  the 
shield.  It  is  remarkable  that  the  name  tobacco  has  prevailed 
over  the  original  name,  petuni,  in  all  the  European  languages, 
with  very  little  variation,  and  even  in  Tartary  and  Japan. 
Tobacco  is  derived  from  the  island  Tobago.  Petum  is  the 
Brazilian  name. — Tobacco  is  sometimes  used  externally  in 
unguents  for  destroying  cutaneous  insects,  cleaning  ulcers.  &c. 
Beaten  into  a  mash  with  vinegar  or  brandy,  it  has  sometimes 
proved  serviceable  for  removing  bard  tumours  of  the  hypo 
chondres. 
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NICTITATING  MEMBRANE,  in  Comparative  Anatomy,  a 
thin  membrane,  cliielly  found  in  the  bird  and  fish  kind,  which 
covers  the  ejes  of  these  animals,  sheltering  them  from  the  dust, 
or  from  too  much  light,  yet  is  so  thin  and  pellucid  that  they  can 
see  through  it. 

NIDUS,  among  naturalists,  a  nest,  or  proper  repository 
for  the  eg?s  of  birds,  insects,  &c.  wherein  the  young  of  these 
animals  are  hatched  and  nursed. 

NIGELLA  RoMANA.  Fennel  Flower.  The  seeds.— They 
have  a  strong,  not  unpleasant  smell  ;  and  a  subacrid,  somewhat 
unctuous  disagreeable  taste.  They  stand  recommended  as  ape- 
rient, diuretic,  &c.  but,  being  suspected  to  have  noxious  quali- 
ties, should  be  used  with  caution. 

NIGHT,  that  part  of  the  natural  day  during  which  the  sun 
is  below  the  horizon  ;  though  the  twilight,  both  in  the  morning 
and  evening,  is  sometimes  considered  as  forming  part  of  the  day. 

NIHIL  DICIT,  a  failure  in  the  defendant  to  put  in  an 
answer  to  the  plaintiff's  declaration,  &c.  by  the  day  assigned 
for  that  purpose. 

NILOMETER,  sometimes  called  Niloscope,  an  instrument 
used  among  the  ancients  to  measure  the  height  of  the  water  in 
the  river  Nile,  in  its  periodical  overflowings.  The  measure  of 
it  was  sixteen  cubits,  this  being  the  height  to  which  it  must 
rise,  in  order  to  insure  the  fruitfulness  of  the  country. 

NIMBUS,  in  Antiquity,  a  circle  observed  on  certain  medals, 
or  round  the  head  of  some  emperors,  answering  to  the  circles 
of  glory  drawn  around  the  images  of  saints. 

NIPPERS,  certain  pieces  of  cordage  used  to  fasten  the 
cable  to  the  messenger,  or  voyal,  in  a  ship  of  war,  when  the 
former  is  drawn  into  the  ship  by  mechanical  powers  applied  to 
the  latter.  They  are  usually  six  or  eight  feet  in  length,  accord- 
ing to  the  size  of  the  cable,  and  live  or  six  of  them  are  com- 
monly fastened  about  the  cable  and  voyal  at  once ;  those 
which  are  farthest  aft  are  always  taken  off  as  the  cable  ap- 
proaches the  main  hatchway,  and  others  are  at  the  same  time 
fastened  on  in  the  fore  part  of  the  ship,  to  supply  their  places, 
the  boys  of  the  ship  receiving  the  ends  to  walk  aft  with  them, 
and  carrying  them  forward  again  when  cast  olf  from  the  cable. 

Nipper  Men,  persons  employed  to  bind  the  nippers  about 
the  cables  and  voyal,  and  to  whom  the  boys  return  the  nippers 
when  they  are  taken  oil'.  Stlvat/er  Nippuus  are  used,  when 
from  a  very  great  strain  the  common  nippers  are  not  found 
sulliciently  securs  ;  selvagers  arc  then  put  on  and  held  fast, 
by  means  of  tree  nails. 

NISI  PRIUS,  in  Law,  a  commission  directed  to  the  judges 
of  assize,  empowering  them  to  try  all  questions  of  fact  issuing 
out  of  the  courts  of  Westminster,  that  are  then  ready  for  trial 
by  jury  :  the  origin  of  which  name  is  thi.s  :  all  causes  commenced 
in  the  courts  of  Westmicister-hall,  ate  by  course  of  the  courts 
appointed  to  be  tried  on  a  day  fixed  in  some  Easter  or  Michael- 
mas term,  by  a  jury  returned  from  the  county  wherein  the 
cause  of  action  arises  ;  but  with  this  pioviso, — Nisi  prins  justi- 
ciarii  ad  nssisas  capiendas  venerint ;  that  is,  unless  before  the 
day  prefixed,  the  judges  of  assize  come  into  the  county  in 
question,  which  they  always  do  in  the  vacation  preceding  each 
Easter  and  Michaelmas  term,  and  there  try  the  cause.  And 
then,  upon  return  of  the  verdict  given  by  the  jury  to  the  court 
above,  the  judges  there  give  judgment  for  the  party  to  whom 
the  verdict  is  found. 

NITRATES,  compounds  of  nitric  acid  with  the  salifiable 
bases. 

NITRE,  the  common  name  of  the  nitrate  of  potash,  which  is 
known  by  the  nameof  saltpetre,  andis  found  in  the  East  Indies, 
in  Spain,  the  kingdom  of  Naples,  and  elsewhere,  in  consider- 
able quantities  ;but  nitrate  of  lime  is  still  more  abundant.  The 
greatest  part  of  the  nitre  of  commerce  is  produced  by  a  combi- 
nation of  circumstances  which  tend  to  compose  and  condense 
nitric  acid.  This  acid  appears  to  be  produced  in  all  situations 
where  animal  matters  are  decomposed  with  access  of  air,  and 
ofproper  substances  with  nhichit  can  readily  combine.  Grounds 
frequently  trodden  by  cattle  and  impregnated  with  their  ex- 
crements, or  the  walls  of  inhabited  places  where  putrid  animal 
\apoiirs  abound,  such  as  slaughter-houses,  drains,  or  the  like, 
afford  nitre  by  long  exposure  to  the  air.  Artificial  nitre-beds 
arc  made  by  an  attention  to  the  circumstances  in  which  this 
salt  is  produced  by  nature.     Its  taste  is  penetrating  ;  but  the 


cold  produced  by  placing  the  salt  to  dissolve  in  the  mouth  is 
such  as  at  first  to  predominate  over  the  real  taste.  Seven  parts 
of  Hater  dissolve  two  of  nitre,  at  the  temperature  of  sixty  de- 
grees ;  but  boiling  water  dissolves  its  own  weight.  One  hun- 
dred parts  of  alcohol,  at  a  heat  of  170  degrees,  dissolve  only 
2-9.  On  being  exposed  to  a  gentle  heat,  nitre  fuses  ;  and  in 
this  state  being  poured  into  moulds,  so  as  to  form  little  round 
cakes,  or  balls,  it  is  called  sal  prunella  or  crystal  mineral.  Many 
kinds  of  plants,  which  grow  in  soils  favourable  to  the  produc- 
tion of  it,  contain  nitre  :  this  is  particularly  the  case  with  pel- 
litory,  borage,  and  the  large  sun-flower.  Immense  quantities 
of  nitre  are  annually  required  for  the  purposes  of  war.  From 
its  constituting  one  of  the  most  important  substances  in  the 
composition  of  gun-powder,  it  has  been  found  necessary  to 
adopt  artificial  modes  of  procuring  it.  In  several  districts  of  the 
East  Indies,  these  are  certain  places  called  saltpetre  grounds. 
From  these,  large  quantities  of  the  earth  are  dug,  and  put  into 
cavities  through  which  water  is  passed.  This  brings  away  with 
it  the  salt  that  the  earth  contains,  and  this  is  afterwards  sepa- • 
rated  from  the  water  by  boiling.  It  is  extensively  employed  in 
metallurgy;  it  serves  to  promote  the  combustion  of  sulphur  ia 
fabricating  its  acid ;  it  is  used  in  dying  ;  it  is  added  to  common 
salt  for  preserving  meat,  to  which  it  gives  a  red  hue;  it  is  an 
ingredient  in  some  frigorific  mixtures,  and  it  is  prescribed  in 
medicine  as  cooling,  febrifuge,  and  diuretic  ;  and  some  have 
recommended  it  mixed  with  vinegar,  as  a  very  powerful  reme- 
dy for  sea  scurvy. 

Nitric  Acid,  is  a  compound  of  oxygen  and  azote,  or  nitro- 
gen, in  the  proportion  of  twenty-five  parts,  by  weight,  of  the 
latter  to  seventy-five  of  the  former.  It  is  one  of  the  constituent 
parts  of  nitre  or  saltpetre,  which  from  hence  has  its  name  ; 
and,  in  a  pure  state,  it  is  transparent  and  colourless,  like  water. 
By  the  action  of  light,  how  ever,  it  soon  becomes  yellow  ;  and 
if  exposed  to  the  air,  it  emits  yellow  fumes,  whicli  even  tinge 
the  air  of  the  same  colour.  To  the  taste  it  is  extremely  acid. 
It  dyes  the  skin  a  yellow  colour,  which  is  very  difficult  to  be 
removed,  and  is  so  corrosive  as  to  destroy  almost  every  sub- 
stance into  which  it  penetrates.  If  poured  upon  oils,  it  sets 
them  on  fire.  With  various  bases  it  forms  the  compounds  called 
nitrates.  This  acid,  which  has  hitherto  never  otherwise  been 
obtained  than  mixed  with  water,  is  chiefly  known  in  commerce 
by  the  name  of  aqua-fortis.  Its  uses  are  various  and  import- 
ant. The  mode  of  obtaining  it,  in  large  manufactories,  is  by 
distilling  a  mixture  of  nitie  and  clay;  but  the  acid  thus  pro- 
cured being  weak  and  impure,  chemists,  for  nicer  purposes, 
generally  prepare  it  by  distilling,  in  a  glass  apparatus,  a  pro-, 
portion  of  three  parts  of  nitre  and  one  of  spiiit  of  vitriol.  All 
kinds  of  metals  are  capable  of  being  dissolved  by  nitric  acid 
except  gold  and  platina.  For  all  practical  purposes,  nitric  acid 
is  obtained  from  nitrate  of  potash,  from  which  it  is  expelled  by 
sulphuric  acid  ;  and  it  is  of  considerable  use  in  the  arts,  being 
employed  for  etching  on  copper ;  as  a  solvent  of  tin  to  form 
with  that  metal  a  mordant  for  some  of  the  finest  dyes  ;  in  me- 
tallurgy and  assaying;  in  various  chemical  processes,  on  ac- 
count of  the  facility  with  which  it  parts  with  oxygen  and  dis- 
solves metals;  in  medicine,  as  a  tonic,  and  as  a  substitute  for 
mercurial  preparations  in  syphilis  and  aflections  of  the  liver; 
as  also  in  the  form  of  vapour,  to  destroy  contagion  in  all  cases 
of  fever.  For  the  purposes  of  the  arts  it  is  used  in  a  diluted 
state,  and  contaminated  with  the  sulphuric  and  muriatic  acids, 
by  the  name  of  aquafortis.  Two  kinds  arc  sold  in  the  shops, 
double  aquafortis,  which  is  about  half  the  strength  of  nitric 
acid  ;  simple  aquafortis,  which  is  half  the  strength  of  the  double. 
A  compound  made  by  mixing  two  parts  of  the  nitric  acid  with 
one  of  muriatic,  known  formerly  by  the  name  of  aqua  regia, 
and  now  by  that  of  nitro-muriatic  acid,  has  the  properly  of  dis- 
solving gold  and  plalina.  On  mixing  the  two  acids  heat  is 
given  out,  an  effervescence  takes  place,  and  the  mixture  ac- 
quires an  orange  colour.  The  aqua-rcgia  does  not  oxydize 
gold  and  platinum,  but  causes  their  combination  with  chlorine. 
The  nitrate  of  bary  tes,  when  perfectly  pure,  is  in  regular  octahe- 
dral crystals,  though  it  is  sometimes  obtained  in  small  shining 
scales.  It  nmy  be  prepared  by  uniting  bary  tes  directly  with 
nitric  acid,  or  by  decomposing  the  carbonate  or  sulphuret  of 
bary  tes  with  this  acid.  Nitrate  of  strontian  may  be  obtained 
in  the  same  manner  as  that  of  barytes,  with  which  it  agrees  in 
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tlio  sliapc  of  its  crystals,  and  most  of  its  propcrtips.  Applied 
to  tilt!  wick  of  a  candle,  or  added  to  hiirnin;;  alcoliol,  it  pivos  a 
deep  red  colour  to  tlie  flame.  On  tliis  account  it  is  useful  in 
the  art  of  pyrotecliny  and  in  exhibitions  at  public  theatres. 
Nitrate  of  lime  abounds  in  the  mortar  of  old  buildin);s,  particu- 
larly those  that  have  been  much  exposed  to  animal  ellluvin,  or 
proces.ses  in  which  azote  is  set  free.  The  nitrate  of  ammonia 
possesses  the  property  of  exploding,  and  being  totally  decom- 
posed at  the  temperature  of  GOO  deg. ;  whence  it  has  acquired 
the  name  of  nitrum  (lammans. 

NITROGEN,  also  called  azote,  a  substance  existing  in  great 
abundance,  but  is  never  found  except  in  combination  with 
some  other  body.  Is  a  principal  component  part  of  the  air  which 
we  breathe,  which  consists  of  78  parts  of  nitrogen,  and  2'2  of 
oxygen.  It  is  accordingly  here  united  with  oxygen,  and  a 
certain  portion  of  caloric  and  light.  The  nitrogen  and  oxygen 
of  the  atmospheric  air  may  be  separated,  so  that  we  may  have 
the  nitrogen  by  itself,  but  then  only  in  a  state  of  gas,  and  its 
properties  are  very  dill'erent  from  those  of  the  atmospheric  air. 
Nitrogen  gas  will  not  support  animal  life.  It  is  a  little  heavier 
than  atmosplieric  air,  elastic,  and  capable  of  expansion  and 
condensation.  It  produces  no  change  on  vegetable  colours, 
and,  when  mixed  with  lime  water,  does  not  make  it  milky,  as 
does  carbonic  acid  gas.  Nitrogen  gas  and  oxygen  gas  arti- 
ficially mixed  in  proportions  in  which  air  is  found  in  the  atmo- 
sphere, have  exactly  the  same  properties  as  atmospheric  air, 
which  they  become  in  every  respect.  All  animal  and  vegeta- 
ble substances  contain  a  large  portion  of  nitrogen.  Diflcrent 
proportionsof  oxygen  united  with  nitrogen  produce  compounds 
of  very  diH'erent  properties  :  78  parts  of  nitrogen  and  22  of  oxy- 
gen will  produce  atmospheric  air.  The  same  quantity  of 
nitrogen  with  twice  as  much  of  oxygen  make  100  of  nitrous 
oxide.  The  same  quantity  of  nitrogen  and  four  times  as  much 
oxygen  make  nitric  oxide.  The  same  quantity  still  of  nitrogen 
and  eight  times  the  quantity  of  oxygen,  make  nitrous  acid.  The 
same  quantity  of  nitrogen,  and  ten  times  the  quantity  of  oxy- 
gen, make  nitric  acid.  Thus  the  only  ditference  between  at- 
mospheric air,  so  necessary  to  life,  and  nitric  acid,  which  would 
destroy  us  if  received  internally,  consists  in  this,  that  the  latter 
contains  ten  times  as  much  oxygen  as  the  former.  Nitrous 
oxide,  a  gas  cliiedy  remarkable  for  its  intoxicating  effects 
when  inhaled,  affords  at  public  lectures  much  amusement  to 
the  spectators.  It  is  obtained  by  distilling  nitrate  of  ammonia. 
Nitrous  oxide  and  nitrous  acid  are  not  of  much  importance. 
Nitrogen  combines  with  chlorine,  and  is  then  dangerously  ex- 
plosive, and  must  be  carefully  and  cautiously  heated.  It  unites 
also  with  iodine. 

NITROUS  ACID,  formerly  called  fuming  nitrous  acid,  forms 
a  distinct  genus  of  salts,  that  may  be  termed  nitrites. 

NOBILITY,  a  quality  that  ennobles,  and  raises  a  person 
possessed  of  it  above  the  rank  of  a  commoner.  The  origin  of 
nobility  in  Kurope  is  referred  to  the  Goths,  who,  after  they  had 
seized  part  of  Europe,  rewarded  their  chiefs  with  titles  of  ho- 
nour, to  distinguish  them  from  the  common  people.  In  Britain 
the  term  nobility  is  restrained  to  the  degrees  of  dignity  above 
knighthood  ;  but  every  where  else  nobility  and  gentility  are 
the  same.  The  British  nobility  consist  only  of  live  degrees, 
fir.  duke,  marquis,  carl  or  count,  viscount,  and  baron.  In 
Britain  these  titles  arc  conferred  only  by  the  king,  and  that  by 
patent,  in  virtue  of  which  it  becomes  hereditary.  The  privileges 
of  the  nobility  are  considerable,  they  aie  the  king's  hereditary 
counsellors,  and  are  privileged  from  all  arrests  unless  for  trea- 
son, felony,  breach  of  peace,  condemnation  in  parliament,  and 
contempt  of  the  king.  They  enjoy  their  seats  in  the  House  of 
Peers  by  descent,  and  no  act  of  parliament  can  pass  without 
their  concurrence  ;  they  are  the  supreme  court  of  judicature, 
and  even  in  criminal  cases  give  their  verdict  upon  their  honour, 
without  being  put  to  their  oath.  In  their  absence,  they  are 
allowed  a  proxy  to  vote  for  them,  and  in  all  places  of  trust  are 
permitted  to  constitute  deputies,  by  reason  of  the  necessity  the 
law  supposes  them  under,  of  attending  the  king's  person  ;  but 
no  peer  is  to  go  out  of  the  kingdom  without  the  king's  leave, 
and,  when  that  is  granted,  he  is  to  return  with  the  king's  writ, 
or  forfeit  goods  and  chattels. 

NOBLE,  a  money  of  account  contaiDiug  six  shillings  and 
eight  pence. 


NOCTILIJCA,  a  species  of  piiosphorns. 

NOCTURNAL  Aucii,  in  Aslronomy,  the  arch  of  a  circle 
described  by  the  sun,  or  a  star  in  the  night. 

NocTi'UN  Ai.  .VcHii  Arch  iif  tlir  Sun,  is  iliat  portion  ofa  circle 
he  passes  over  between  the  lower  part  of  our  meridian,  and  the 
point  of  the  horizon  «  herein  he  rises  ;  or  between  the  point  of 
the  horizon  wherein  he  sets,  and  the  lower  part  of  our  meri- 
dian. 

NocTlTitNAL,  or  Ts'ncturlahium,  an  instrument  chiefly  nscd  at 
sea,  to  take  the  allitiute  or  depression  of  some  stars  about  the 
pole,  in  order  to  find  the  latitude  and  hour  of  the  night.  Sonx; 
nocturnals  are  hemispheres  or  planispheres,  on  the  plane  of 
the  equinoctial.  Those  commonly  in  use  among  seamen  ate 
two;  the  one  adapted  to  the  polar  star,  and  the  first  of  the 
guards  of  the  little  bear;  the  other  to  the  pole  star,  and  the 
pointers  of  the  great  bear. 

This  instrument  consists  of  two  circular  plates  applied  to 
each  other.  The  greater,  which  has  a  handle  to  hold  the  instru- 
ment, is  about  2i  inches  diameter,  and  is  divided  into  twelve 
parts,  agreeing  to  the  twelve  montlis,  and  each  month  subdi- 
vided into  every  fifth  day  ;  and  so  as  that  the  middle  of  the  han- 
dle corresponds  to  that  day  of  the  year  wherein  the  star  here 
regarded  has  the  same  right  ascension  with  the  sun.  If  the  in- 
strument be  fitted  for  two  st-irs,  the  handle  is  made  moveable. 
The  upper  left  circle  is  diviiled  into  twenty-four  equal  parts 
for  the  twenty-four  hours  of  the  day,  and  each  hour  subdivided 
into  quarters.  These  twenty-four  hours  arc  noted  by  twenty- 
four  teeth,  to  be  told  in  the  night.  Those  at  the  hour  twelve  are 
distinguished  by  their  length.  In  the  centre  of  the  two  circu- 
lar plates  is  adjusted  a  long  index,  moveable  upon  the  upper 
plate.  And  the  three  pieces,  riz.  the  two  circles  and  index,  are 
joined  by  a  rivet,  which  is  pierced  through  the  centre  with  a 
hole,  through  which  the  star  is  to  be  observed. 

To  use  the  Nocturnal : — Turn  the  upper  plate  till  the  long 
tooth,  marked  twelve,  be  against  the  day  of  the  month  on  the 
under  plate  :  then  bringing  the  instrument  near  the  eye,  suspend 
it  by  the  handle  with  the  plane  nearly  parallel  to  the  equinoc- 
tial ;  and  viewing  the  pole  st;ir  through  the  hole  of  the  centre, 
turn  the  index  about,  till,  by  the  edge  coming  from  the  centre, 
you  see  the  bright  star,  or  guard  of  the  little  bear,  (if  the  instru- 
ment be  fitted  to  the  star)  ;  then  that  tooth  of  the  upper  circle, 
under  the  edge  of  the  index,  is  at  the  hour  of  the  night  on  the 
edge  of  the  hour  circle:  which  may  be  known  without  alight, 
by  counting  the  teeth  from  the  longest,  which  is  for  the  hour 
twelve. 

NODE,  in  Surgery,  a  tumour  arising  on  the  bones. 

NODE,  Nodus,  in  the  doctrine  of  Curves,  is  a  small  oval 
figure,  made  by  the  intersection  of  one  branch  ofa  curve  with 
another. 

Node,  in  Dialing,  denotes  a  small  hole  in  the  gnomon  ofa 
dial,  which  indicates  the  hour  by  its  light,  as  the  gnomon  itself 
does  by  its  shadow. 

Nodes,  in  Aslronomy,  are  the  opposite  points  where  the 
orbit  of  a  planet  crosses  the  ecliptic. 

AsceniUng  Node,  is  that  where  the  planet  ascends  from  the 
south  to  llie  north  side  of  the  ecliptic,  which  is  denoted  by  the 
character  g,  and  denominated  dragnn's  head.  Descending 
Node,  is  that  where  the  planet  descends  from  the  north  to  the 
south  side  of  the  ecliptic,  which  is  denoted  by  the  cliaractcr 
'Q,  and  is  called  the  drni/on's  tail.  The  right  line  jciining  these 
two  points,  is  called  the  line  of  the  nudes.  It  appears  by  obser- 
vation, that  in  all  the  planets  the  line  of  the  nodes  continually 
changes  its  plane,  its  motion  being  in  antecedentia,  or  con- 
trary to  the  order  of  the  signs,  tlie  particular  quantity  for 
which,  in  each  planet,  will  be  found  under  their  several  names. 

NOLLE  Prosequi,  is  used  where  the  plaiutifiT  will  proceed 
no  further  in  his  action. 

NO-MAN'.S-LAND,  a  space  in  midships,  between  the  after 
part  of  the  belfry  and  the  fore  part  of  a  boat,  when  siie  is 
stowed  upon  the  booms,  as  in  a  deep  waistcd  vessel. 

NOMENCLATURE.  The  chemists  of  former  times  were 
unfortunate  in  the  nomenclature  which  they  adopted,  there  be- 
ing no  regular  system,  and  the  names  given  to  chemical  sub- 
stances being  frequently  fanciful  and  often  leading  to  error.  la 
addition  to  this,  chemists  aficcted  obscurity  and  mvstery.  To 
obviate  these  inconveniences,  Lavoisier  and  the  French  chc^ 
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niists  proposed,  and  successfully  introduced,  a  chemical  nomen- 
clature, ofwliicli  tlie  basis  is  simplicity,  and  wliicli  is  intended 
as  far  as  possible  to  convey  an  idea  of  tbe  composition  of  the 
substance  expressed. 

Nomenclature,  a  catalogue  of  several  of  the  most  usual 
words  in  any  language,  witb  their  significations,  to  facilitate 
the  use  of  such  words  to  those  who  are  to  learn  the  tongue. 

NONAGESIMAL  Degree,  called  also  Mid  Heaven,  is  the 
highest  point,  or  90lb  degree  of  the  ecliptic,  reckoned  from  its 
intersection  with  the  horizon  at  any  time. 

NONAGON,  a  figure  of  nine  angles  and  nine  sides.  The 
angle  at  the  centre  of  a  nonagon  is  40°,  the  angle  subtended  by 
its  sides  140°,  and  its  area  when  the  side  is  1  =  ^  cat.  tang. 
70°  =  6- 181 824-2. 

NONAPPEARANCE,  a  default  in  not  appearing  in  a  court 
of  judicature.  Attorneys  subscribing  warrants  for  appearing  in 
court  are  liable  to  attachment  and  fine  for  nonappearance.  If 
a  defendant  does  not  appear,  and  find  bail  upon  a  scire  facias 
and  rule  given,  judgment  may  be  had  against  him. 

NON  COMPOS  MENTIS,  in  Law,  denotes  a  person  not 
being  of  sound  memory  and  understanding. 

NON  CL.MM,  in  Law,  where  a  person  has  a  demand  upon 
another,  and  does  not  enforce  his  claim  within  a  reasonable 
time,  he  is  precluded  by  law  from  bringing  his  action  to  enforce 
it.  Non  claim  is  generally  applied  to  the  period  of  five  years, 
after  which  a  party  is  barred  by  a  fine. 

NONCONFORMISTS,  the  same  with  dissenters,  of  whom 
there  are  numerous  separate  congregations  in  these  kingdoms. 

NONES,  NoN«,  in  the  Roman  calendar,  the  fifth  day  of 
January,  February,  April,  June,  August,  September,  Novem- 
ber, and  December  ;  and  the  seventh  of  March,  May,  July,  and 
October,  had  six  days  in  their  nones ;  because  these  alone,  in 
the  ancient  constitution  of  the  year  by  Numa,  had  31  days 
apiece,  the  rest  having  only  29,  and  February  30;  but  when 
Cccsar  reformed  the  year,  and  made  other  months  coiilaiuing 
31  days,  he  did  not  allot  them  six  days  of  nones.  See  Calen- 
dar. 

NON  EST  FACTUM,  a  plea  where  an  action  is  brought 
upon  a  bond,  or  any  other  deed,  and  the  defendant  denies  it  to 
be  his  deed  whereon  he  is  impleaded.  In  every  case  where  the 
bond  is  void,  the  defendant  may  plead  non  est  fuclum  ;  but  where 
a  bond  is  voidable  only,  as  the  law  terras  it,  he  must  shew  the 
special  matter. 

NoN  EST  Inventus,  signifies  a  sheriff's  return  to  a  writ,  that 
the  defendant  is  not  to  be  found. 

NONIUS,  or  Nunez,  Peter,  an  eminent  Portuguese  mathe- 
matician and  physician,  was  born  at  Alcazar,  in  Porluual,  in 
1497,  and  died  in  1577,  at  the  age  of  80  years.  From  this 
author  is  derived  the  name  of  the  instrument  called  the 
nonius,  from  his  having  described  it  in  one  of  his  works.  The 
invention  of  it  is,  however,  moie  commonly  attributed  to  Ver- 
nier, by  which  name  it  is  also  sometimes  called,  and  under 
which  it  is  described  in  this  work. 

NON-NATURALS,  in  Medicine,  so  called  because  by  their 
abuse  they  become  the  causes  of  diseases.  The  old  physicians 
divided  the  non-naturals  into  six  classes,  viz.  the  air,  meats 
and  drinks,  sleep  and  watching,  motion  and  rest,  the  passions 
of  the  mind,  the  retentions  and  excretions. 

NON-PROS,  in  Law,  if  the  plaintiff  neglects  to  deliver  a 
declaration  for  two  terras  after  the  defendant  appears,  or  is 
guilty  of  other  delays  or  defaults  against  the  rules  of  law  in 
any  subsequent  stage  of  the  action,  he  is  adjudged  not  to  pur- 
sue his  remedy  as  he  ought;  and  thereupon  a  non-suitor  non- 
prosequitor  is  entered,  and  he  is  then  said  to  be  non-pros'd. 

Non-Residence,  in  Ecclesiastical  matters,  is  applied  to  those 
spiritual  persons  who  are  not  resident,  but  absent  themselves 
for  the  space  of  one  month  together,  or  two  months  at  several 
times  in  one  year,  from  their  dignities  or  benefices,  which  is 
liable  to  the  penalties,  by  the  statute  against  non-residence, 
21  Henry  VIII.  c.  13.  But  chaplains  to  the  king,  or  other  great 
persons  mentioned  in  this  statute,  may  be  non-resident  on  their 
livings  ;  as  they  are  excused  from  residence  whilst  they  attend 
those  who  retain  them. 

NONSUIT,  in  Law,  is  where  a  person  has  commenced  an 
action,  and,  at  the  trial,  fails  in  his  evidence  to  support  it,  or 
bas  brought  a  wrong  action.     The  plaintiff  pays  costs,  but  may 


bring  another  action  for  the  same  cause,  which  he  cannot  do 
after  a  verdict  against  him. 

NORIA,  an  hydraulic  machine,  common  in  Spain,  which 
raises  water.  This  engine  consists  of  a  vertical  wheel  of 
20  feet  diameter,  on  the  circumference  of  which  are  fixed 
buckets,  or  boxes,  for  the  purpose  of  raising  w  ater  out  of  wells, 
&c.  communicating  with  the  canal  below,  and  emptying  it  in  a 
reservoir  above,  placed  by  the  side  of  the  wheel.  The  buckets 
have  a  lateral  orifice,  to  receive  and  discharge  the  water.  The 
axis  of  the  wheel  is  embraced  by  four  small  beams,  crossing 
each  other  at  right  angles,  tapering  at  the  extremities,  and 
forming  eight  little  arms.  This  wheel  is  near  the  centre  of  the 
horse-walk,  contiguous  to  the  vertical  axis,  into  the  top  of 
which  tlie  top  beam  is  fixed;  but  near  the  bottom  it  is  em- 
braced by  four  little  beams,  formin'g  eight  arms,  similar  to 
those  above  described,  on  the  axis  of  the  water  wheel.  In  the 
movement  of  the  horse  or  mule,  these  horizontal  arms  acting  as 
cogs,  take  hold,  each  in  succession,  of  those  arms,  which  are 
fixed  on  the  axis  of  the  water  wheel,  and  keep  it  in  rotation. 
This  machine,  nearly  resembling  the  Persian  w  heel,  throws  up 
a  great  deal  of  water;  but  it  has  two  defects:  much  of  the 
water  falls  out  of  the  buckets  in  their  ascent,  and  a  considerable 
portion  of  the  water  to  be  discharged  falls  into  the  reservoir 
just  when  the  bucket  is  at  its  highest  point  of  the  circle.  These 
inconveniences  are  both  remedied  by  the  Persian  Wheel; 
which  see. 

NORMA  VEL  QUADRA  EUCLIDIS,  Euclid's  Square, 
is  a  small  constellation  situated  south  of  the  Scorpion,  and 
contains  twelve  stars,  all  below  the  fourth  magnitude. 

NORMALj  a  perpendicular  forming  with  another  line  aright 
angle. 

NORMAN,  a  name  given  to  a  short  wooden  bar,  thrust  into 
one  of  the  boles  of  the  windlass  in  a  merchantman,  whereon  to 
fasten  the  cable.  It  is  only  used  when  there  is  very  little  strain 
upon  the  cable. 

NORTH,  one  of  the  four  cardinal  points. 

North-East  Passage.  This  navigation  has  been  divided 
info  three  parts,  and  the  advocates  for  it  have  endeavoured  to 
shew  that  these  three  parts  have  been  passed  at  different 
times,  concluding  from  thence,  that  the  whole  taken  collec- 
tively is  practicable.  These  three  parts  are,  1.  From  Arch- 
angel to  the  river  Lena;  2.  From  the  Lena  round  T,schukot- 
skoi  Noss  (or  the  north-eastern  promontory  of  Asia)  to  Kam- 
schatka ;  and  3.  From  Kamschatka  to  Japan.  With  respect 
to  the  first  part,  no  one  has  ever  asserted  that  it  has  been 
performed  in  one  voyage.  From  an  account  of  the  several 
voyages  that  have  been  made  in  these  seas,  it  appears  that 
there  is  a  cape  between  the  rivers  Clialanja  and  Piasida,  that 
has  never  yet  been  doubled.  As  to  the  second  division,  it  has 
been  alfirmed,  that  a  passage  has  been  effected  by  several  ves- 
sels which  have  at  difl'erent  times  sailed  round  the  northern 
extremity  of  Asia.  But  from  the  Russian  accounts  it  is 
inferred,  that  it  has  been  performed  but  once,  viz-  by  one 
Deshuelf,  who,  in  1648,  is  said  to  have  doubled  this  formidable 
cape.  Of  the  third,  or  remaining  part,  of  this  passage,  no 
doubt  can  be  entertained.  The  connexion  between  the  seas  of 
Kamschatka  and  Japan  has  been  established  by  many  voyages. 

NoRTH-VTesi  Passage,  by  Hudson's  or  Baflin's  bay,  into  the 
Pacific  ocjan. 

NORTHERN  Signs,  are  those  that  are  on  the  north  side  of 
the  equator  viz.  Aries,  Taurus,  Gemini,  Cancer,  Leo,  and 
Virgo. 

NORTHING,  in  Navigation,  is  the  difference  of  latitude 
which  a  ship  makes  in  sailing  towards  the  north. 

NOSTOtilK,  the  name  of  a  vegetable  substance,  of  a  greenish 
colour,  partly  transparent,  and  of  a  very  irregular  figure.  It 
trembles  at  the  touch,  like  jelly,  but  does  not  melt  like  that.  It 
is  found  in  all,  but  most  frequently  in  sandy  soils,  usually  after 
rain  in  summer. 

NOTARIAL  Acts,  arc  those  acts  in  the  civil  law,  which  re- 
quire to  be  done  under  the  seal  of  a  notary,  and  are  admitted 
as  evidence  in  foreign  courts. 

NOTARY,  in  Law,  is  a  person  duly  appointed  to  attest  decid.s 
and  writings  ;  he  also  protests  and  notes  foreign  and  inland  bills 
of  exchange  and  promissory  notes,  translates  languages,  and 
attests  the  same,  enters  and  extends  ship's  protests,  &c. 
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NOTATION,  in  \ritlimotir,  tlic.  iiicltiod  of  cxpressinc,  liy 
means  of  ctTtain  cliaiarliTS,  any  priipciscd  (|iiantily.  In  tin; 
mixli'in  analysis,  notation  implies  a  inetluid  of  repiesentini; 
any  operation,  anil  the  judicious  selcition  of  propir  syinhiils 
for  lliis  purpose  is  an  important  eonsideialion,  hIiIiIi  every 
author  hIiu  undertakes  to  write  on  this  sniijiel  should  partieu- 
larly  attend  to.  In  the  eoiiiinon  seale  of  notation  every  nuin- 
licr  Is  expressed  by  means  of  (he  ten  eharaeters,  0,  1,  "i,  ,'},  i, 
b.  (i,  7,  H,  U,  by  piving  to  eaeh  di^'it  a  loeal  as  well  as  its  pro- 
per or  natural  vaino,  the  discovery  of  which  was  perhaps  one 
of  the  most  important  steps  that  has  ever  been  made  in  matlic- 
matics,  and  does  as  much  honour  to  its  inventor  as  any  other 
in  the  history  of  this  science.  With  rc};ard  to  the  characters  or 
difiits,  by  which  nundjers  are  at  this  date  universally  expressed, 
they  seem  to  be  the  same,  witli  a  very  slight  alteration,  as  those 
that  were  orlf;iiially  employed  for  that  purpose;  but  their 
fcrms  arc  not  such  as  to  indicate  their  origin,  thou!;h  some 
authors  have  discovered  more  ingenuity  than  judgment,  by 
endcavourin;;  to  trace  them  to  the  Greek  alphabet,  and  henee 
inferring,  contrary  to  every  tvidence,  a  Grecian  origin  to  our 
present  system  of  nutation.  See  the  diUerent  arithmetical 
characters  iu  tho  following  engraving 

I    ^  111  ^  <i   L    1    8    9 
1  p  juj  ^  f  1/  y   \  q  10 

f    p  MJ   $^   V>   LJ    \     \  q  '11 

/  1>  :h  K  q  (T  \  8  ()  /o 
I  -(,  2f  \  Cj  6  A  8  g  JO 
q  Iu  I  V  y  :b  g  '^  (/  q 

Notation  of  the  Hebrews,  resembled,  in  a  great  measure, 
that  of  the  Greeks  above  described  ;  thus. 

Instead  of  our  units 1,  2,  3,  4,  5,  6,  7,    S,    9, 

The  Hebrews  used  their  letters,. .. .  x.   3,3,   n,  n,  i,    t,    n,    a. 

For  our  tens,  as 1 0,20,30,40,.'iO,GO,70,80,90, 

They  employed >,    3,    b,    D,  :,    D,   y,   a,    v. 

For  tlie  hundreds  they  used p,    i,  b',    n,  i,  d,  i,    t),    y. 

And  for  representing  thousands,  they  had  again  recourse  to 
their  simple  units,   distinguishing  them  only  by  two  dots,  or 

acute  accents,  thus 'iJ,  or  k,  expressed  1000;  3  2000;  "10000, 
and  so  on. 

Notation  of  the  Gr?c/(s.  These  people  had  three  distinct 
notations  ;  the  most  simple  of  which  was,  by  making  the  letters 
of  their  alphabet  the  representatives  of  numbers.  «,  1  ;  (i,'2; 
y,  3  ;  and  so  on.  Another  method  was  by  means  of  six  capital 
letters,  thus,  I  [la  for  fua]  I  ;  IT  [TreiTt]  5  :  A  [c'sko]  10  ;  H  [IIskut-oi'] 
100;  X  [xiJ^'n]  '000;  M  \jivHa]  10000;  and  when  the  letter  n 
enclosed  any  of  these,  except  I,  it  indicated  the  enclosed 
letter  to  be  five  times  its  proper  value,  as  stated  above  ;  thus, 

Iaj  represented  50  ;  iHl  500 ;  Ixl  5000,  and  so  on.  This  notation 

was  only  used  to  represent  dates  and  similar  cases  ;  for  arith- 
metical purposes  they  had  a  more  organized  system,  in  which 
thirty-six  characters  were  employed,  and  by  these  any  number 
not  exceeding  100000000,  might  be  expressed  ,  though  in  the 
first  instance  it  appears  that  10000,  or  a  myriad,  was  the  extent 
of  their  arithmetic. 

Our  digits, 1,  2,  .3,  4,  5,    6,    7,    8,9, 

They  expressed  by  the  letters    a.  (i,  y,  S,  c,    c,    Z,    ';,    S. 

For  our  tens,  as    10,20,30,40,50,00,70, 80,90, 

They  employed  the  letters    i,    k,  \,  /i,  v,  ?,   o,  tt,  ^  . 

The  hundreds  were  expressed  by. .    p,    a,  r,  v,  ^,  x>  V'l  •">  ^  • 

And  the  thousands  by   n,   /3,  y,  iT,  t,    e,    ?,  i;,     0. 

I      I      I     I     I      '      I     I        t 

That  is,  they  had  recourse  again  to  the  characters  of  the 

simple  units,  which  were  distinguished  by  a  small  iota  or  dash 

placed    below   them ;    and    with    these   characters    a   number 

under  10000  was  readily  expressed;  and   this,   as   we   have 
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observed  above,  was,  for  some  lime,  the  limit  of  their  arithme- 
tic. Afterwards  lOtHIO,  or  a  mjiiad,  was  represented  by  M, 
and  any  number  of  myriads  by  M  placed  under  the  number  of 
them.     1'lius,  a  ji  y 

M.  M.  M. 

represented  101)00     2t)(HlO     l;i.i()(lO,  &;c. 

Nota  riiiN  of  the  Ilnmims.  This  Is  still  employed  by  us  for 
dates  and  other  similar  purposes,  and  is  too  well  known  to 
re<piire  a  very  niiimte  description.  The  Konian  numerical  cha- 
racters are  seven  in  number;  vh  I.  one;  V.  five;  X.  ten;  L. 
fifty  ;  C.  a  hundred  ;  I),  or  Iq.  five  hundred  ;  M.  one  thousand  ; 
tills  last  iiiindjcr  is  also  sometimes  expressed  by  Dq,  or  by 
V\'J.  Aiul  by  the  various  eondjiiiations  of  these  characters, 
any  number  whatever  might  be  expressed,  as  In  the  following 
table  :— 


2  zz 

3  = 

4  iz 


7 
8 
9 
10 
II 
40 
60 


I. 

ir. 
III. 

IV. 

V. 

VI. 

VIT. 

VIII. 

IX. 

X. 

XF. 

XL. 

L. 


S      As  often  as  any  character  is  repeated, 
I  so  many  times  is  its  value  repeated. 
S      A  less  character  before  a  greater,  diinin- 
(  ishcs  its  value  by  the  less  ipiantily. 

S      A   less   character   after  a   greater,  in- 
l  creases  its  value  by  the  less  quantity. 


CO  1=  LX. 

100  =  c. 

500  =:   D.  or  Iq. 


5      For  every  o  added,  this  becomes 

I  ten  times  as  much. 

,„„„  ,,        ^y      ^  For  every  Cg,  set  one  at  eaeh  end, 

lUUO  _   flj.  or  1.10.  J      j,jj^  becomes  ten  times  as  much. 

enon  —  T„^  ^.  v  S  l^  IJ"*^  o^^f  ^uv  figure  increases  it 
5000  _  Too.  or  V.  \      ^^  ^^^^ 

6000  =  vT. 

10000  =  5c7or  CCIoo. 
50000  =   looo. 

60000  =.  LX. 
100000  =  M   or  CCCI003. 

1000000  =   MM.  or  CCCCIoooo. 

Notation,  in  Music,  the  manner  of  expressing  or  represent- 
ing by  characters,  all  the  diflerent  sounds  used  in  music. 

NOTE,  a  minute  or  short  writing  containing  some  article  of 
business  ;  in  which  sense  we  say  promissory  note,  note  of  band, 
bank  note,  &c. 

Note,  Bank.  The  paper  currency  of  any  bank,  as  of  the 
Bank  of  England,  that  of  Scotland  or  Ireland,  or  of  any  pro- 
vincial or  private  bank. — This  currency  is  known  as  baok- 
paper,  or  bank-note,  and  this  note  is  usually  printed  on  a  par- 
ticular sort  of  paper,  from  an  engraved  plate.  The  con-tiider- 
ation  of  every  such  engraving,  but  for  the  sake  of  alphabetical 
reference,  would  in  this  Dictionary  belong  to  the  word  engrav- 
ing or  printing :  it  falls  most  naturally  under  the  word  Note. 
Hut  as  preliminary  explanations,  w  c  shall  here  define  accurately 
the  two  species  of  engraving  that  have  been  heretofore  employed 
in  printing  bank-notes  : — First,  then,  there  is  employed  enyrav- 
iiKj  in  Cre.iix,  or  copper-jdate  engraving,  where  the  line  or 
figure  intended  to  be  printed  is  cut  down  into  the  copper.  This 
line,  in  printing,  is  filled  with  the  ink,  and  tho  intermediate 
surface  being  cleaned  olf  after  the  plate  ha.i  been  charged, 
contains  of  course  no  ink,  ami  leaves  the  paper  white.  This 
mode  of  printing  is  called  eoppcr-platc  printing.  Secondly, 
c)i//rini)ii/  in  liiliif,  wherein  the  lines  or  figures,  intended  to  be 
printed  on  the  paper,  are  left  standing  on  the  plate,  the  inter- 
mediate parts  being  cut  away.  In  this  case,  which  is  exactly 
the  converse  of  the  former,  the  ink  is  applied  to  the  surface 
only  of  those  raised  lines  or  figures,  and  from  them  it  is  trans- 
ferred to  the  paper;  the  intermediate  excavated  parts  con- 
taining no  Ink,  and  therefore  leaving  the  paper  white.  This 
mode  of  printing  is  called  sw face  printing,  and  is  the  same  as 
8Y 
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ti^pe,  slereoh/pe,  or  letter-press  printinff.  It  is  also  called  wood- 
cut or  block  priniiiiff.  because  all  ensravings  in  wood  are 
printed  from  the  surface,  i.  e.  tlie  relief.  Heuce,  to  produce  a 
Wii/e  line  or  figure  on  a  6/flr/i/7ro«nrf  from  copper-plate  print- 
ing, the  line  or  figure  must  be  raised  ;  while  to  produce  the 
same  by  surface  or  relief  printin//,  the  line  or  figure  must  be 
sunk,  and  the  contrary,  as  to  the  black  line;  for,  that  which 
produces  the  black  line  in  one  case,  produces  the  white  line  in 
the  other,  and  consequently,  as  it  is  evidently  more  difficult  to 
produce  the  raised  work  or  cameo,  than  tlie  sunk  work  or 
intaglio,  so  the  white  line,  which  is  the  most  difficuJt  to  produce 
in  copper-plate  printing,  is  the  most  easy  in  surface  printing  ; 
while  the  black  line,  which  it  is  easy  to  produce  in  copper-plate 
printing,  is  dilTicnlt  in  surface  printing  :  in  short,  that  which  is 
difficult  in  either  case,  is  easy  in  the  other;  so  that  where  these 
respective  styles  can  be  interchanged  and  mixed  by  separate 
impressions,  there  is  no  difficulty  in  the  production  either  of 
the  white  or  the  black  line,  how  complicated  soever  may  be 
the  figure.  Any  bank-note  therefore,  printed  from  the  combi- 
nation of  these  two  modes  of  engraving,  and  at  two  separate 
impressions,  may  be  accurately  imitated,  and  the  public  de- 
ceived by  a  false  security.  Now,  then,  the  great  means  to  be 
accomplished  in  securing  the  paper  currency,  is,  to  discover  a 
mode  of  producing  some  effect  in  paper,  which  can  only  be 
imitated  by  the  same  process  as  tliat  by  which  the  original 
note  is  created,  so  that  the  forger  shall  be  compelled  to  encoun- 
ter all  the  difficulties  of  the  original  in  his  attempts  at  imita- 
tion. We  have  only  seen  one  plan  that  possesses  this  most 
essential  property,  and  this  plan  is  the  Patent  Compound  Plate, 
for  printing  in  two  or  more  colours  at  one  impression,  which, 
with  a  delicacy  and  variety  in  the  colouring  and  workmanship 
that  belong  exclusively  to  this  invention,  certainly  oilers  the 
most  simple  test  of  genuineness  to  the  public.  Indeed,  such 
are  the  variety  and  capability  of  this  plan  of  engraving  and 
printing,  that  it  falls  within  the  power  of  fewer  persons  to  imi- 
tate, than  any  other  known  branch  of  the  grapliic  art  appli- 
cable to  bank-notes. 

The  Specimen  Plate  which  Messrs.  Whiting  and  Branston 
have  executed  for  this  Dictionary,  reduces  the  question  of 
security  against  forgery  to  two  immediate  objects  : — First,  it 
proves  that  the  means  of  real  security  in  bank-notes  do  exist, 
and  it  is  therefore  calculated  to  promote  general  confidence 
(against  forgery)  in  the  bank-notes  executed  by  Messrs.  Whit- 
ing and  Branston.  Secondly,  it  shews  in  what  way  the  true 
principles  of  protection  may  be  extended  to  every  branch  of 
the  paper  currency  of  Great  Britain  and  Ireland,  to  the  pro- 
vincial paper  as  well  as  that  of  the  Bank  of  England,  without 
either  of  these  branches  interfering  with  or  diminishing  the 
security  of  the  other. 

It  is  true,  that  there  is  nothing  new  in  printing  in  two 
colours,  or  even  in  all  the  colours  of  the  rainbow  ;  the  former 
has  been  practised  by  ordinary  means  for  many  years  in  the 
lottery  shares  and  bills,  and  in  title-pages,  &c. ;  the  latter  is 
adopted  daily,  in  printing  calicoes,  paper-hangings,  oil-cloths, 
&c.  It  is  not  presumed,  therefore,  to  appropriate  this  branch 
of  art  exclusively  to  the  security  of  bank-notes  ;  still,  however, 
we  may  look  to  certain  peculiarly  refined  applications  of  it  for 
the  accomplishment  of  that  object;  and  as  there  is  no  real 
security  against  forgery  to  be  achieved  in  one  colour,  it  must 
consequently  be  sought  for  in  the  combination  of  t«o  or  more 
colours;  and,  indeed,  the  extension  of  field  thus  obtained  for 
the  exercise  of  variety,  ingenuity  of  combination,  and  difficulty 
of  execution,  especially  in  printing,  will  be  found  utterly  to 
defy  imitation  by  any  of  the  ordinary  modes  of  printing  in  two 
colours. 

These  details  we  derive  from  Sir  William  Congreve's 
"  Analysis  of  the  true  Principles  of  Security  against  Forgery," 
inscribed  to  the  E;iil  of  Liverpool.  The  public  arc  already  in 
posscssiiin  of  a  small  volume  which  Sir  William  published  on 
the  protection  of  the  tnetaliic  currency.  As  one  of  the  com- 
missioners of  in(|uiry  as  to  the  best  means  of  preventing  for- 
ger)'. Sir  William  Congreve  employed  Mr.  Branston  to  imi- 
tate, in  wood  and  copper  engravings,  portions  of  the  notes 
which  the  American  artists  presented  to  the  Bank  of  England 
as  inimitable,  or  which,  at  lenst,  would  take  years  of  the 
forger's  time  to  imitate.     Now,  five  heads  of  a  Homer,  which 


the  American  artists  engraved  on  copper  in  three  months,  Mr. 
Branston,  senior,  cut  in  wood  in  four  days,  and  an  exact  copy 
too  from  which  five  fac-simile  heads  of  the  Grecian  bard  were 
printed  precisely  similar  to  the  American  artists'  Homers.  A 
portion  of  fine  writing  in  eisht  small  ovals,  being  part  of  the  Bank 
Charter,  and  containing  20,000  letters,  occupied  the  American 
artists  six  months.  Mr.  Branston,  senior,  who  had  never 
written  on  copper  before,  engraved  or  wrote  these  20,000  let- 
ters in  six  days,  and  bad  them  stereotyped.  They  are  invisible 
to  the  naked  eye;  but  are  perfectly  distinct  with  a  magnifying 
glass  of  high  power.  But  the  Bank  Charter  thus  engraved, 
and  having  the  merit  of  being  perfectly  illegible  in  both  the 
American  original  and  Mr.  Bianston's  copy,  is  no  security 
against  forgery.  This  trumpery  piece  of  fine  writing  is  a 
piece  of  idle  labour,  on  the  part  of  the  American  artists. 
Then,  again,  in  the  American  inimitable,  there  is  a  border 
engraved  with  a  geometrical  lathe,  to  which  is  attributed  the 
power  of  free  will,  and  a  little  of  that  perverseness  which 
sometimes  accompanies  the  exercise  of  that  power,  inasmuch 
as,  it  is  broadly  stated  by  the  Transatlantic  volume,  (page  27,) 
"  that  it  is  not  to  be  made  (adjusted)  to  produce  the  same 
pattern  twice !"  The  volume  before  us,  speaks  of  "  the  im- 
possibility of  doing  this  work  with  the  graving  tool,"  and  it 
occupied  thirty  months;  yet  Mr.  Branston,  junior,  then  only 
eighteen  years  of  age,  imitated  it  in  five  days.  Some  female 
heads  on  the  same  note,  that  occupied  another  American  artist 
about  two  months,  were  cut  in  wood  by  Mr.  Branston  in  two 
days.  This  American  note  is  now  before  us.  It  contains  five 
heads  of  a  Homer,  engraved  by  Mr.  Perkins  the  younger; 
four  female  heads,  engraved  by  Colonel  Farman ;  two  pieces 
of  border,  produced  by  the  geometrical  lathe,  resembling  the 
volutes  of  a  certain  number  of  lines,  like  the  twine  and  strands 
of  a  cable,  more  or  less  twisted,  and  perfectly  shewn  in  the 
Plate  of  my  own  Dictionary,  and  either  drawn  out  straight,  or 
bent  into  coils.  Inlaid  in  the  borders  thus  produced,  are  eight 
fac-simile  ovals,  containing  part  of  the  Bank  Charter,  perfectli/ 
illegible  without  the  aid  of  a  high  magnifying  glass.  And  the 
time  which  the  American  writers  estimate  it  would  cost  the 
forger  to  imitate  this  note,  is  three  years  and  ten  months.  All 
which  was  imitated  excellently  enough  for  the  use  of  any 
forger,  by  the  Branstons,  father  and  son,  in  seventeen  days, 
and  by  hand  too,  without  the  aid  of  machinery.  There  is 
another  note,  which  though  suppressed  in  the  printed  volume 
of  the  American  artists,  is  the  sixth  specimen  in  Sir  William 
Congreve's  work,  and  v!iiich,  according  to  the  estimate  of  its 
fabricators,  would  take  the  forger  five  years;  but  which  Mr. 
Branston,  his  son,  and  a  second-rate  engraver,  imitated  per- 
fectly in  thirty-three  days,  and  by  hand,  without  the  aid  of 
machinery. 

Having  thus  briefly  noticed  the  facility  with  which  the  most 
elaborately  engraved  bank-notes  may  be  imitated,  we  come  now 
to  describe  the  Compound  Patent  Plate,  the  particular  appli- 
cation of  which  to  Bank  of  England  notes,  in  one  or  two  parti- 
culars, we  shall  not,  of  course  for  obvious  reasons,  venture  to 
describe.  Though  this  plate  is  compound,  its  operation  by  a 
simultaneous  impression  is  entirely  dilfcrent  from  that  which 
the  Bank  employs,  not  only  as  to  the  mode  in  which  the  efl'ect 
is  produced,  but  also  as  to  its  manner  of  ellccling  the  security 
of  the  note.  In  fact,  the  particular  elfect  of  printing  in  colours, 
selected  for  a  portion  of  the  security  of  the  Bank  of  England 
note,  cannot  be  imitated  by  the  Compound  Plate,  while  the 
characteristic  work  of  the  Compound  Plate  cannot  be  pro- 
duced by  separate  impressions;  so  that  no  use  of  the  latter, 
however  public,  could  tend,  in  the  least,  to  facilitate  the  imita- 
tion of  the  former.  It  is  evident,  therefore,  that  although  the 
general  principle  of  printing  in  coliiuis  is  found  to  be  the  best 
means  of  security  against  forgery,  still  there  is  a  sufficient 
variety  to  be  derived  from  this  general  piinciple,  not  only  for 
the  protection  of  the  notes  of  the  IJaiik  of  England,  but  for 
those  also  of  the  Country  Banks,  without  either  invalidating 
the  other.  The  Bank  of  England  may,  therefore,  specify  the 
peculiar  system  of  the  combination  of  colours,  which  they  have 
adopted,  as  part  of  their  security  ;  and  they  may  confine  this 
to  themselves  by  a  protecting  act  of  parliament,  without  at  all 
interfering  with  the  peculiar  security  of  the  Compound  Plate; 
and  this  latter  plan  of  printing  iu  two  or  more  colours,  may 
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filsn  be  secured  to  llie  oilier  branches  of  tlic  Paper  Currency, 
uillioiit  the  least  elVeet  upon  the  protection  of  patlinnient 
granted  to  the  Hank  ot'  Kn;;land  Note. 

It  has  been  already  observed,  that  the  Compound  Plate  is 
in  fact  the  appliealiiin  of  eeitain  principles  illustrated  by  Sir 
William  ConKrcve  in  his  bonk  on  the  Metallic  Currency,  not  to 
be  counterfeited  without  inirnediatc  dcti'ction.  It  is  curious  to 
observe  the  applicability  of  these  same  principles  to  the  secu- 
rity both  of  coin  and  paper  enrreney.  That  which  is  the  coin 
ill  the  one  case,  becomes  the  plate  for  the  printins  froni  in  the 
other;  and  the  delicate  and  perfect  union  <if  colours,  which  will 
be  found  to  be  thus  elleclcd  on  the  paiier,  produces  a  similar, 
thoush  not  so  positive  a  test  of  originality,  by  its  ecineidencc 
and  adaptation,  as  that  which  the  union  of  the  vielals  them- 
selves (lives  in  the  coin:  but  this  will  be  better  understood  by 
the  sc(|ucl. 

These  plates  are  made  of  two  metals,  of  which  one  must  be 
of  brass,  cupper,  or  other  metal  at  least  as  slrnn^.  The  desifjn 
is  hrst  drawn  on  the  brass  plate ;  the  parts  in  which  it  is 
intended  to  introdnec  the  second  colour,  are  then  cut  out  in 
the  most  delicate  ///(V/rce.  A  second  plate  is  then  combijied 
with  the  first,  by  a  process  peculiar  to  this  sort  of  workman- 
ship, the  parts  of  which  arc  fitted  most  accurately  into  all  the 
interstices  of  the  brass  plate  ;  and,  indeed,  the  fineness  of  the 
(ilijfrce  is  by  hypothesis  such,  that  the  combination  can  only  be 
formed  by  this  peculiar  mode  of  uniting  the  two  metal  plates, 
which  are  then  engraved  as  one  ;  and  for  printing,  they  are 
(Ixed  in  a  press  of  peculiar  construction,  so  that  they  may  be 
separated  to  receive  a  difl'erent  coloured  ink  on  each  plate,  and 
unite  a>;ain  to  print  whatever  work  may  be  engraved,  or  other- 
wise placed  upon  them,  in  two  colours  at  one  impression. 

Thus,  in  the  Specimen  Plate  before  us,  all  those  parts  of  the 
engraving  which  bear  the  red  colour,  as  my  own  name,  that  of 
the  i)ublisher,  and  the  various  crescents  or  devices,  may  be 
considered  the  second  colour  workmanship  cut  out  in  filigree 
in  the  first  plate,  while  the  black  ground  exhibits  the  second 
plate  combined  with  the  first.  15y  this  means,  the  most  beau- 
tiful and  delicate  junction  of  colour  is  elTected.  The  finest 
lines,  though  formed  of  various  portions  of  different  colours, 
(low  as  perfect  as  if  produced  in  one  colour  by  the  stroke  of  an 
indivisible  plate;  a  sinnle  point  may  be  found  of  the  two 
colours  in  perfect  union;  and  the  most  beautiful  and  correct 
adaptations  of  colour  and  complicated  variety  of  forms  may  be 
made,  so  as  utterly  to  defy  imitation  by  any  of  the  ordinary 
processes  of  printing  in  two  colours.  ,  In  fact,  if  sufficient  art 
lie  resorted  to,  in  eomhiiiing  this  tissue  of  extremely  nice  and 
delicate  colour  over  the  whole  surface  of  the  Compound  Plate, 
it  is  evident,  the  whole  of  the  work  on  the  note  must  be  pro- 
duced by  one  simultaneous  operation  of  the  forger,  and  can- 
not, like  the  American  note,  be  imitated  in  any  way  that  pro- 
ceeds by  a  repetition  of  impressions. 

We  have  only  in  conclusion  to  add,  that  we  will  give  one  hun- 
dred guineas  to  any  artist  who,  by  t«o  impressions  of  printing 
in  two  colours,  shall  produce  the  fellow  of  Whiting  and  15ran- 
ston's  Compound  Plate,  as  engraved  and  printed  for  Dr. 
.lamieson's  Dictionary  of  Mechanical  Science. 

NOTES,  in  Music,  are  characters  which  by  their  various 
forms  and  situation  on  the  staves,  indicate  the  duration  as  well 
as  the  gravity  or  acuteness  of  the  several  sounds  of  a  compo- 
sition. 

NOT  GUILTY,  the  general  issue  or  plea  of  a  defendant,  in 
a  criminal  action  or  prosecution;  as  also  in  an  action  of  tres- 
pass, or  uiion  the  case  for  deceits  and  wrongs. 

NOTICK,  in  Law,  is  the  making  something  known  of  which 
a  man  was  or  might  be  ignorant  before,  and  it  produces  diver.s 
effects. 

NOUN,  in  Grammar,  a  part  of  speech  which  signifies  things 
without  any  relation  to  time  ;  as  a  man,  &c. 

NOVEL,  in  the  Civil  Law,  a  term  used  for  the  constitution 
of  several  emperors,  as  of  .lustin,  Tiberius,  Leo,  and  more  par- 
ticularly for  that  of  Justinian. 

NovKL  Assiijnmcnt,  or  Neiv  Assignment,  a  term  in  law  plead- 
ings. In  actions  of  trespass,  where  the  form  of  the  declaration 
being  very  general,  the  defendant  pleads  in  bar  a  common  jus- 
tification;  to  which  the  plaintiff  replies  by  stating,  that  he 
brought  his  action  as  well  for  a  certain  other  trespass  which  he 


states  with  more  particularity,  as  for  that  which  is  justified, — 
this  is  called  a  new  assignment. 

NOVi;\I  HICK,  thi!  eleventh  month  in  the  .Julian  year,  but 
the  ninth  in  the  ye.ir  of  Itniiiulus,  beginning  with  March, 
whi'tice  its  name.  In  this  iiioiilh,  which  coiilains  thirty  da\s, 
the  sun  enters  the  sign  Sagittarius  /  ,  usually  about  the  twenty- 
first  day  of  the  month. 

The  Kalendar  of  Animnlcd  Nature  for  November,  round 
London,  informs  us,  that  the  buck  grunts,  the  golden  plover 
appears,  snails  an<l  slugs  bury  themselves,  greenfinches  flock, 
the  winter  moth  and  the  common  llat-hody  mutli  appear  in 
gardens  about  the  end  of  the  month. 

That  of  Vegetable  Nature,  shews  a  few  accidental  annual 
plants  in  flower,  according  to  the  temperature  of  the  season. 
The  lauriistinus  and  the  calicanthus  priccux  are  in  flower,  as 
are  some  primroses. 

In  the  Kilclirn  (lardcn,  are  sown  short-topped  radishes  on  a 
warm  border,  and  pease  and  beans;  celery,  endive,  artichoke, 
and  seakalc,  arc  protected  ;  potatoes  left  in  the  ground,  arc 
taken  up  as  wanted.  Outstanding  edible  roots  are  covered 
with  litter  or  leaves  ;  eanlillowers  by  hoops  and  mats. — Peren- 
nials are  propagated,  and  any  thing  to  be  transplanted,  and 
that  has  been  omitle<l  in  October,  must  now  be  removed. 

In  Routine  Culture,  all  operations  on  the  earth,  excepting 
digging  and  trenching,  must  be  performed  only  in  dry  wea- 
ther. Dress  artichoke  and  asparagus  beds;  take  up  endive, 
broccoli,  and  cauliflower,  and  lay  them  flat  in  dry  ground. 
AVeed  all  seedling  crops.  Dig,  trench,  and  manure.  Destroy 
insects,  and  fill  the  icehouse  if  you  can. 

In  the  I/ardi/  Fruit  Department,  plant  trees  in  dry  weather, 
stake  and  mulch  both  root  and  stem,  especially  tall  standards 
of  the  pithy  wooded  sorts.  Prune  vines,  dig,  dress,  and  prune 
hardy  fruit  trees  :  the  nectarine,  peach,  and  apricot,  should  be 
deferred  till  spring.  Examine  tlie  fruit  room,  and  clear  it  of 
all  decaying  fruits. 

In  the  Culitiar;/  Hol-hoiise  Department,  glass-case  without 
artificial  heat,  sow  small  salads,  and  pease  and  beans,  to  trans- 
plant or  remain.  Attend  to  air,  and  removing  decayed  leaves. 
Transplant  lettuces  from  the  cold  frames,  to  force  them  for- 
ward; begin  to  force  asparagus,  and  build  mushroom-beds. 

In  the  Flower  Garden  open  </rov7id  Department,  plant  dried 
roots  of  border  flowers;  transplant  biennials,  if  the  weather  is 
fine  ;  protect  tender  roots  by  litter  and  leaves,  or  tan  and  ashes. 
Land  up  trees  with  mats  or  straw,  covered  with  nets.  In  the 
routine  culture,  collect  earths,  composts,  and  manures. 

In  the  Flower  Garden  Hot-house  Department,  glass-case  with- 
out artificial  heat ;  take  care  of  alpincs,  annuals,  and  peren- 
nials intended  for  forcing.  Guard  against  damps  by  excluding 
air  charged  with  heavy  moisture.  In  the  hot-beds  and  pits,  go 
on  forcing  all  manner  of  flowering  shrubs,  bulbs,  and  perennial 
plants.  Blow  Dutch  roots  in  water  glasses.  In  the  green- 
house, the  temperature  must  be  42°  at  a  medium.  In  the  dry 
stove,  the  temperature  should  be  4.0"  or  .'i()°  at  a  maximum. 
In  the  bark  and  moist  stove,  from  riSP  to  70°  at  a  maximum. 

In  the  Pleasure  Ground  and  Shruhberii,  plant  deciduous 
trees  and  shrubs  of  the  hardier  kind  in  dry  weather;  prune  and 
cut  hedges  ;  protect  magnolias,  Chinese  rose-trees  ;  roll,  mow, 
and  sweep  turf.  Prepare  for  planting,  by  levelling,  digging, 
trenching,  &c. 

In  the  Nurscri/  Department,  fruit  trees  must  be  planted  only 
in  mild  weather";  after  the  middle  of  November,  it  is  not  pro- 
per to  meddle  with  fruit  trees  till  February.  Ornamental  trees 
and  shrubs  may  now  be  planted  ;  the  larger  seeds  of  forest 
trees  may  be  sown:  cones,  acorns,  masts,  nuts,  keys,  and  ber- 
ries for  immediate  sowings,  may  now  be  gathered. 

Permanent  Plantations  and  Park  Scenery  trees  should  now 
be  planted  in  temperate  weather ;  deciduous  trees  should  be 
pruned,  thinned,  or  felled,  according  to  circumstances.  Dead 
fences  of  every  description,  repair  or  erect;  but  oevcr  build 
walls  in  December  or  .lanuary. 

NUCLEUS,  the  Kernel,  is  used  by  Hevclius,  and  some 
other  astronomers,  for  the  body  of  a  comet,  which  others  call 
its  head,  as  distinguished  from  the  tail  or  beard.  Nucleus  is 
also  used  by  some  writers  for  the  central  parts  of  the  earth  and 
other  planets,  which  they  suppose  firmer,  and  separated  from 
the  other  parts,  as  the  kernel  of  a  nut  is  from  the  shell. 
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NUDE  CONTRACT,  Nudum  Pactum,  a  bare  promise  with- 
out any  consideration. 

NUISANCE,  any  tiling  that  does  hurt,  inconvenience,  or 
damage,  to  tlie  property  or  person  of  another.  Nuisances  are 
either  public  or  private,  as  they  all'ect  eitlier  the  public  or  tlie  in- 
dividual. The  remedy  for  a  private  nuisance  is  by  action  on  the 
case  for  damages,  and  for  a  public  nuisance  by  indictment. 
Amongst  the  nuisances  of  most  common  occurrence  are  tlic 
erecting  of  noxious  manufactures  in  towns,  and  in  the  vicinity 
of  ancient  houses  ;  as  a  vitriol  manufactory,  to  the  annoyance 
of  the  neighbours  in  general.  Disorderly  houses,  stage  booths, 
lotteries,  and  common  scolds,  are  also  public  nuisances.  Where 
the  injury  is  merely  to  an  individual,  and  not  to  the  public,  the 
individual  only  has  an  action,  but  not  in  the  case  of  a  public 
nuisance,  where  the  private  injury  is  merged  in  that  of  the  pub- 
lic, but  where  an  individual  receives  a  particular  injury  by  u 
public  nuisance.  And  any  one  aggrieved  may  abate,  that  is, 
pull  down  and  remove  a  nuisance,  after  which  he  can  have  no 
action  ;  but  this  is  a  dangerous  attempt,  to  take  the  law  into 
one's  own  hands.  It  must  be  done  without  riot,  if  at  all.  Eve- 
ry continuance  of  a  nuisance  is  a  fresh  nuisance,  and  a  fresh 
action  will  lie. 

NUL  TIEL  RECORD,  the  replication  which  the  plaintiff 
makes  to  the  defendant,  when  the  latter  pleads  a  matter  of 
record  in  bar  to  the  action,  and  it  is  necessary  to  deny  the  ex- 
istence of  such  record. 

NUMBER,  in  its  extended  signification,  has  reference  to 
every  abstract  quantity  that  can  be  made  the  subject  of  arith- 
metical computation  ;  but,  in  a  more  limited  sense,  it  signifies 
only  several  things  of  the  same  kind,  and  may  be  dt fined  a 
multitude  of  units.  Numbers  of  this  latter  kind  are  termed 
inteyi-al,  to  distinguish  them  from  other  numbers,  of  various 
denominations  ;  as  experimental,  fractional,  &c. 

Inleyr<d  Numbers  are  distinguished  into  varioas  classes,  as 
follows:  Absolute,  Abstract,  Abundant,  Amicable,  Cardinal, 
Circular,  Composite,  Concrete,  Figurate,  Homogeneal,  Irra- 
tional, Ordinal,  Perfect,  Polygonal,  Prime,  Rational,  &c. 

The  Properties  of  Numreus,  are  certain  theorems  relating  to 
their  Divisors,  Forms,  Powers,  Products,  &c.  of  which  the 
more  general  are  enumerated  below; — I.  The  product  of  two 
numbers  is  the  same,  whichever  of  the  two  is  the  multiplier. 
2.  Every  integer  nund)er,  without  exception,  is  composed  of, 
and  may  be  resolved  into,  dill'erent  terms  of  the  geometrical 
series  1,  2,  4,  8,  16,  Sec.  3.  Every  integer  number,  without  ex- 
ception, may  be  made  up  by  the  addition  and  subtraction  of 
different  terms  in  the  series  of  1,  3,  9,  27,  61,  &c.  ;  and  there- 
fore with  such  a  series  of  weights,  any  number  of  pounds  may 
be  ascertained.  4.  The  difference  between  any  cube  and  its 
root,  is  divisil)le  by  6;  between  any  fifth  power  and  its  root,  is 
divisible  by  10.  5.  Every  number  whatever  is  the  sum  of  three, 
or  a  less  number  of  triangular  numbers  ;  of  four,  or  a  less 
number  of  squares  ;  of  five,  or  a  less  number  of  pentagonals  ; 
and  so  on  for  hcxagonals,  heptagonals,  &c.  This  theorem  has 
never  yet  been  demonstrated  generally. 

Golden  NuMBEii.     See  Golden  Number  and  Cycle. 

NuMBEK  of  Direction,  in  Chronology,  some  one  of  the  3.5 
numbers  between  the  Easter  limits,  or  between  the  earliest  and 
latest  days  on  which  Easier  can  fall,  viz.  between  March  22 
and  April  25.  which  is  3.5  days,  and  is  so  called  because  it 
serves  as  a  direction  for  finding  Easter  for  any  year,  being  the 
number  that  expresses  how  many  days  after  the  21st  of  March 
Easter-day  falls.  Thus,  Easter-day,  falling  as  in  the  first 
line  below,  the  number  of  direction  will  be  as  on  the  lower  line. 

March. 
, ^_^v ^ 

Easter-day 22,23,24,25,26,27,28,29,30,31 

Number  of  direction I,  2,  3,  4,  5,  6,  7,  8,9,10 

April. 

, ^^ ^ 

Easter-day 1,  2,  3,  4,  5,  6,  7,  8,    &c. 

Number  of  direction 11,12,13,14,15,16,17,18,   &e. 

and  so  on,  till  the  number  of  direction  on  the  lower  line  be  35, 
which  will  answer  to  April  25,  being  the  latest  that  Easter  can 
happen.  Therefore  add  21  to  the  number  of  direction,  and  the 
sum  will  be  so  many  days  in  March  for  the  Easter-day;  if  the 
sum  exceed  31,  the  access  will  be  the  day  in  April. 


Tojind  the  Number  of  Direction. — Enter  the  following  table 
with  the  Dominical  Letter  on  the  top,  and  the  Golden  Number 
on  the  right  hand  ;  then  where  the  columns  meet  is  the  number 
of  direction  required  for  that  year. 


G.  N. 

A 

B 

C 

D 

E 

F 

G 

1 

29 

27 

8 

19 

30 

24 

25 

2 

19 

13 

14 

15 

16 

17 

18 

3 

5 

6 

7 

8 

2 

3 

4 

4 

26 

27 

21 

22 

23 

24 

25 

5 

12 

13 

14 

15 

16 

10 

11 

6 

33 

34 

35 

29 

30 

31 

32 

7 

19 

20 

21 

22 

23 

24 

18 

8 

12 

13 

7 

8 

9 

10 

11 

9 

26 

27 

28 

29 

30 

31 

32 

10 

19 

20 

21 

15 

16 

17 

18 

11 

5 

6 

7 

8 

9 

10 

4 

12 

26 

27 

28 

29 

23 

24 

25 

13 

12 

13 

14 

15 

16 

17 

18 

14 

5 

6 

7 

1 

o 

3 

4 

15 

26 

20 

21 

22 

23 

24 

25 

IG 

12 

13 

14 

15 

9 

10 

11 

17 

33 

34 

28 

29 

30 

31 

32 

18 

19 

20 

21 

22 

23 

17 

18 

19 

12 

6 

7 

8 

9 

10 
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Thus,  for  the  year  1790,  the  Dominical  Letter  being  C,  and 
the  Golden  Number  5 ;  in  the  column  C  and  the  line  5  stands 
14,  the  number  of  direction;  to  this  add  21,  which  gives  35. 
sulitract  31,  and  there  remains  4;  which  is  the  day  of  April  on 
which  Easter-day  fell  in  the  year  1790. 

Number,  in  Grammar,  a  modification  of  nouns,  verbs,  &c.  to 
dccommodate  them  to  the  varieties  in  their  objects,  considered 
with  regard  to  number. 

Numbers,  in  Poetry,  Oratory,  Music,  &c.  are  certain  mea- 
sures, proportions,  or  cadences,  which  render  a  Terse,  period, 
or  song  agreeable  to  the  car. 

NUMERAL  Figures,  or  Digits,  arc  those  figures  by  which 
all  numbers  are  expressed  in  arithmetic.     See  Notation. 

Numeral  Letters  are  the  seven  Roman  capitals  I.  V.  X.  L. 
C.  D.  M.     See  Notation  of  the  Romans. 

NUMERATION,  in  Arithmetic,  is  the  art  of  reading,  or 
estimating,  the  value  of  any  number  expressed  by  the  ten 
characters  1,  2,  3,  &c.  anyhow  combined  or  repealed  ;  and  is, 
therefore,  the  reverse  of  notation,  which  is  expressing  by  those 
characters  any  number  proposed.  In  order  that  the  nine  signi- 
ficant figures  may  express  not  only  units,  but  tens,  hundreds, 
thousands,  &c.  each  character  has  a  local  value  given  to  it,  so 
that,  though  when  alone  they  express  only  units,  yet  in  the 
second  place  they  denote  tens;  in  the  third,  hundreds;  in  the 
fourlh,  thousands  :  thus,  55.55  represents  five  thousands,  five 
hundreds,  fifty,  and  five.  Hence,  then,  to  express  any  written 
number,  or  to  assign  the  proper  value  to  each  character, 
beginning  at  the  right  hand,  divide  the  proposed  number  into 
periods  of  three  places  each,  and  consider  two  of  these  as  form- 
ing one  period  of  six  places  ;  then  each  of  these  greater  periods 
has  a  name  common  to  all  the  figures  of  which  it  is  composed  ; 
the  first  six  being  units  ;  the  next  six,  millions  ;  the  third,  mil- 
lions of  millions,  or  billions;  the  fourth,  trillions  ;  and  so  on  : 
also  every  half  period  of  three  places  is  read  separately,  or  by 
itself,  so  many  liundreds,  tens,  and  units  ;  only  after  the  left- 
hand  half  of  each  period,  the  word  thousands  is  repeated;  and 
at  the  end  of  each  complete  period  its  common  name  is  added  : 
Thus, 

4,591,  is  four  thousand,  five  hundred  and  ninety- 
one. 
346,718,  is   three  hundred  and   forty-six  thousand, 
seven  hundred  and  eighteen. 
47,671,600,  is   forty-seven  million,    six    hundred    and 
seventy-one  thousand,  six  bund  red. 
7,418,467,600,000,  is  seven  billion,   four  hundred  and  eighteen 
thousand,  four  hundred  and  srxty-seven 
million,  six  hundred  thousand. 

The  French  enumerate  their  numbers  in  a  dill'erent  manner. 


NUT 


DICTIONARY    Of    MKCIIAMCAI.    SCII'.NCE. 


N   \  M 


'29 


calling  the  first  lliree,  luirulrcds   and  units;  the  next   tliice,  ' 
thousands;  the  noxt  three,  luilliuDS ;  the  next  three,  billiuns, 
tlic  next  three,  trilliims.  \c. 

NiiMKKATioN,  or  .\<>l(ili()ii.  the  artof  expressing  in  characters 
any  mimher  proposed  in  words  ;  or  of  expressing  in  words  any 
niiinher  proposed  in  eliaractcrs. 

Ni'MF.KAToii  of  a  J'liiilioii,  that  niiniher  which  stands  ahnve 
the  line,  and  shews  how  many  parts  the  Irnetion  consists  of;  as 
the  denominator  represents  the  number  of  parts  into  which  the 
unit  is  supposed  to  he  divided. 

NUMERICAL,  or  N'i'm1;KVL,  something  that  relates  to 
number. — Numeral  Ali/rinn,  arc  those  cases  in  wliicli  numbers 
are  employed,  in  coiitra<listinction  to  Liteiiil  Atijilna,  or  that 
in  H'liieh  the  letters  of  the  alphabet  arc  made  use  of. 

NUMIDA,  the  I'inlado  or  (.'uiiira  Uin.  in  Natural  History, 
a  jccnus  of  birds  of  the  order  ualliiue,  whose  native  territory  is 
Africa.  It  is  jirCRarious,  havinic  been  often  seen  in  nunicious 
flocks,  but  now  cxtrcn\ely  common  in  this  country.  The  female 
lays  many  escjis,  and  seerclinf;  her  nest,  sometimes  vvill  sud- 
denly appear  with  a  family  of  twenty  youn;;;  ones.  It  is  a  bird 
of  harsh  sound,  which  it  almost  perpetually  utters.  The  llcsh 
of  the  young  birds  is  valued,  and  its  egjjs  arc  thought  prefer- 
able to  those  of  the  common  hen. 

NUNCIO,  or  Ni'Nrio,  an  ambassador  from  the  pope  to  some 
Catholic  prince  or  state. 

NUNCUPATIVE  WILL,  denotes  a  last  will  or  testament, 
only  verbally,  and  not  in  vvriling. 

NUPHAK,  in  Botany,  is  the  yellow  wafer  lily,  from  the 
flowers  of  whieh  was  anciently  prepared  a  coolins;  drink.  The 
Turks  still  make  sherbet  from  these  flowers,  which  give  a  kind 
of  bitter-almond  flavour  to  the  liquor  in  which  they  are  infused. 
Class  Polvandria,  order  Monogynia. 

NURSERY,  apiece  of  land  for  raising  and  propagating 
trees  and  plants  to  supply  the  garden  and  other  plantations. 
In  a  nurserv  for  fruit  trees,  the  following  rules  are  to  be  ob- 
served. !•  Tlial  the  soil  should  not  he  better  than  that  in  whieh 
the  trees  are  to  be  planted,  when  removed.  2.  It  is  highly  ne- 
cessary that  it  be  fresh.  3.  It  ought  neither  be  too  wet,  nor  too 
dry,  but  rather  of  a  middling  nature,  though  of  the  extremes 
dry  is  preferred.  4.  It  must  be  enclosed  in  such  a  manner  that 
neither  cattle  nor  vermin  may  come  in  ;  and  to  exclude  hares 
and  rabbits,  o.  The  ground  being  enclosed,  should  be  care- 
fully trenched  two  feet  deep,  in  August.  In  trenching  the 
ground,  cleanse  it  from  the  roots  of  all  noxious  weeds.  6. 
The  season  being  come  for  planting,  level  down  the  trenches 
about  the  beginning  of  October,  and  then  lay  out  the  ground 
into  quarters,  which  may  be  laid  out  in  beds  for  a  seminary,  in 
which  you  may  sow  the  seeds  or  stones  of  fruit.  7.  And  hav- 
ing provided  yourself  with  stocks,  the  next  year  proceed  to 
transplant  them:  draw  a  line  across  the  ground,  and  open  a 
number  of  trenches  exactly  straight ;  then  take  the  stocks  out 
of  the  seed-beds;  in  doing  whieh  you  should  raise  the  ground 
with  a  spade,  in  order  to  preserve  the  roots  as  entire  as  possi- 
ble ;  prune  olV  the  very  small  fibres;  and  if  there  are  any  that 
have  a  tendency  to  root  directly  downwards,  such  roots  should 
be  shortened.  Then  plant  them  in  the  trenches,  if  they  are  de- 
signed for  standards,  in  rows  three  feet  and  a  half  or  four  feet 
from  each  other,  and  a  foot  and  a  half  distant  in  rows  ;  but  if 
for  dwarfs,  three  feet  row  from  row,  and  one  font  in  the  row, 
will  be  a  suflicient  distance.  These  plants  should  not  behead- 
ed or  pruned  at  fop.  If  the  winter  slionld  prove  very  cold,  lay 
some  mulch  on  the  surface  of  the  ground  near  their  roots,  taking 
care  not  to  let  it  lie  too  thick  near  the  stems  of  the  plants,  and 
to  remove  it  as  soon  as  the  frost  is  over.  In  the  summer  sea- 
son destroy  the  weeds,  and  dig  up  the  ground  every  spring 
between  the  rows.  tVce  Guaiting.  As  to  timber  trees,  nurseries 
should  be  made  upon  the  ground  intended  for  planting,  where  a 
sufficient  number  of  the  trees  maybe  lelt  standing,  after  the 
others  have  been  drawn  out  to  plant  in  other  places. 

NUT,  in  Vegetable  Physiology,  is  a  hard  and  bony  seed, 
not  opening  by  valves,  but  usually  consisting  of  one  cell  and 
kernel. 

NUTATION,  in  Astronomy,  is  a  tremulous  motion  of  the 

earth's  axis,  through  whieh  its  inclination  to  the  plane  of  the 

ecliptic  undergoes  some  changes.     This  phenomenon  was  first 

observed  by   Dr.  Bradley,   who  published  an  account  of  his 
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discovery  in  1717.  The  period  of  these  variations  is  nine 
y  c;>rs. 

Nl  T(;ALLS,  are  excrescences  formed  on  leaves  of  the  oak 
by  the  puncture  of  an  insect,  which  deposits  an  egg  on  them. 
The  best  are  the  Aleppo  galls  of  commerce,  imported  for  the  uso 
of  dyers,  calico  printers,  &c. 

NUTMI'.tJ,  the  kernel  of  a  large  fruit,  not  unlike  the  peach, 
the  produce  of  the  Miuistica,  which  sec.  The  nulmtg  is  sepa- 
rated from  its  investient  coat,  the  niacc,  before  it  appears  in 
commerce.  The  nutmeg,  as  w<r  receive  it,  is  of  a  roundish  or 
oval  figure,  of  a  tolerably  compact  and  firm  texture,  but  easily 
cut  with  a  kiiile,  and  falling  to  pieces  on  a  smart  blow.  Its  sur- 
face is  tjot  smooth,  bul  furrowed  with  a  number  of  wrinkles, 
running  in  various  directions,  tlioui;h  principally  longitudi- 
nally. It  is  of  a  greyish  brow  n  colour  on  the  outside,  and  of 
a  beautilul  variegated  hue  within.  It  is  very  unctuous  and 
fatty  to  the  touch  when  powdered,  of  an  extremely  agree- 
able smell,  and  of  an  aromatic  taste,  without  the  heat  that  at- 
tends that  kind  of  flavour  in  most  of  the  other  species.  The 
largest,  heaviest,  and  most  unctuous  arc  to  be  preferred,  such 
as  arc  the  shape  of  an  olive,  and  of  the  most  fragrant  sn>ell. 

NUX  VOMICA,  the  seed  of  the  odicinal  strychnos,  a  native 
of  the  East  Indies.  It  is  about  an  inch  broad,  and  nearly  a 
quarter  of  an  inch  thick,  covered  with  a  kind  of  woolly  matter; 
internally  it  is  tough  and  hard,  like  horn,  to  the  taste  extremely 
bitter,  but  having  no  remarkable  smell  ;  it  consists  chiefly  of  a 
gummy  matter,  the  resinous  part  being  very  inconsiderable. 
Nux  vomica,  reckoned  amongst  the  most  powerful  poisons  of 
the  narcotic  kind,  jiroves  fatal  to  dogs  in  a  very  short  time. 
Lonreiro  relates  that  a  horse  died  in  a  <piarter  of  an  hour  after 
taking  an  infusion  in  wine  of  the  seeds  in  a  half-roasted  state. 
It  is  employed  to  stnpify  fishes  in  a  fish  pond,  when  they  come 
to  the  surface  and  are  easily  taken. 

NYMPH,  among  naturalists,  that  state  of  winged  insects 
between  their  living  in  the  form  of  a  worm  and  their  appearing 
in  the  winged  or  most  perfect  state. 

NYL  GHAU,  in  Zoology,  an  animal  between  the  deer  and 
the  ox,  swift  of  foot,  and  remarkably  strong.  The  first  pair 
were  sent  from  Bombay  to  England  in  the  year  1767,  as  a  pre- 
sent to  Lord  Clivc. 

NYMPH/EA,  Vv'ATnt  Lily,  a  genus  of  the  polyandria  nio- 
nngynia  class  and  order,  of  which  there  are  six  species  :  1.  and 

2.  The  lutea  and  alha,  or  yellow  and  white  water  lilies  ;  na- 
tives of  Britain,  growing  in  lakes  and  ditches.  Linnaeus  tells 
us  that  swine  are  fond  of  the  leaves  and  roots  of  the  former, 
and  that  the  smoke  of  it  will  drive  away  crickets  and  batta%  or 
cockroaches,  out  of  houses.  The  roots  of  the  second  have  an 
astiingent  and  bitter  taste,  and  are  used  to  dye  dark  brown. 

3.  The  lotus,  with  heart-shaped  toothed  leaves,  a  plant  thought 
peculiar  to  Ejiypf,  is  mentioned  by  Herodotus  and  Savary,  a.s 
growing  in  the  rivulets,  and  on  the  sides  of  the  lakes  ;  there  are 
two  sorts  or  varieties  of  this  plant,  the  one  w  ith  a  white  the  other 
with  a  bluish  flower.  The  cnlyx  blows  like  a  large  tulip,  and 
dilTuses  a  sweet  smell  resembling  that  of  the  lily.  The  first 
species  produces  a  round  root  like  that  of  a  jjotato,  and  the 
inhnbilants  of  the  banks  of  the  lake  IMenzall  feed  upon  it.  4.  In 
the  East  and  West  Indies  grows  a  species  of  this  plant,  named 
nclumbo  by  the  inhabitants  of  Ceylon;  the  llowers,  large  and 
flesh  coloured,  consist  of  numerous  petals,  disposed  in  two 
or  more  rows  ;  and  are  held  sacred  among  the  Hindoos.  It  is 
divided  into  several  distinct  cells,  which  form  so  many  large 
round  beds  upon  the  surface  of  the  fruit,  each  containing  a 
single  seed. 

NYMPH. EA  .Alha.  and  Lutea.  These  are  aquatics,  and 
scarcely  any  plant  is  more  deserving  of  our  attention.  The 
fine  appearance  of  the  foliage  Hoating  on  the  surface,  which  is 
intcrspersid  with  beautiful  flowers,  will  render  any  piece  of 
water  very  interesting:  it  should  also  be  observed,  that  gold 
fish  are  found  to  thrive  best  when  they  have  the  advantage  of 
the  shade  of  these  plants.  It  is  difiicult  in  deep  water  to  make 
them  take  root,  being  liable  to  fioat  on  the  surface,  in  which 
state  they  vvill  not  succeed.  But  if  the  plants  arc  placed  in 
some  strong  clay  or  loam,  tied  down  in  wicker  baskets,  and 
then  placed  in  the  water,  there  is  no  fear  of  their  success  : 
they  should  be  placed  where  the  water  is  sufficicutly  deep  to 
inundate  the  roots  two  feet,  or  a  little  more. 
8  Z 
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'  J  or  o,  the  fourteenth  letter,  and  fourth  vowel,  of  our  alpha- 
bet, pronounced  as  in  the  words  nose,  rose,  &c.  As  a  numeral, 
O  is  sometimes  used  for  eleven  ;  and  with  a  dash  over  it,  thus, 
O.  for  eleven  thousand.  In  music,  the  O,  or  rather  a  circle 
or  double  C^,  is  a  note  of  time  called  by  us  a  semi-breve  ;  and 
by  the  Italians  circolo.  The  O  is  also  used  as  a  mark  of  triple 
time,  as  being  the  most  perfect  of  all  figures. 

OAK,  in  IJotany,  is  a  well-known  tree,  styled  by  way  of 
eminence,  the  "  lord  of  the  forest."  In  Amplhill  Park,  the 
residence  of  the  late  Lord  Ossory,  now  that  of  Lord  Holland, 
stands  one  of  those  niaj^nificent  nionarchs  of  the  wood, — a 
particularly  large  oak.  The  circumference  of  its  base  is  up- 
wards of  forty  feet ;  its  middle  girt  is  about  thirty  :  it  is  quite 
hollow,  forming;  a  concavity  sufiicient  to  conlain  four  or  five 
middle-sized  persons  standins  tosetlier  withinside.  The  chief 
of  its  branches,  which  is  much  greater  in  dimension  than  many 
parent  oaks,  is  supported  by  a  couple  of  large  wooden  props, 
on  account  of  its  weight  being  too  great  to  be  kept  up  by  the 
main  body  of  the  tree.  There  are  many  fine  oaks  in  numerous 
other  parts  of  the  empire;  as  in  Salccy  forest,  Northampton- 
shire, and  in  the  Duke  of  Hamilton's  park  in  Lanarkshire. 
The  wood  of  this  tree  is  one  of  the  most  durable  that  grows  ; 
and  its  use  in  naval  and  domestic  purposes  is  exceedingly 
great.  The  baik  is  used  in  tanning,  and  after  this  ollice  is 
performed,  one  load  of  it  will  do  more  service  to  slilf  cold 
land  than  two  loads  of  the  richest  manure.  For  hotbeds  also 
oak  bark  is  in  great  request ;  but  its  powerfully  astringent 
properties  render  it  nseless  for  medical  purposes.  Before 
oak-timber  is  in  a  state  to  be  used,  it  is  requisite  that  tlie  trees 
should  be  barked,  and  sull'ered  to  stand  uncut  for  three  or 
four  years,  that  they  may  become  perfectly  dry.  The  sawdust 
of  this  tree,  and  even  the  leaves,  though  much  inferior  to  the 
bark,  have  been  found  useful  in  tanning.  The  foriuer  of  these 
is  the  principal  vegetable  production  of  this  country,  which  is 
used  in  the  dyeing  of  fustian;  all  the  various  shades  of  drab 
and  brown  are  made  with  oak  sawdust,  dill'ereutly  managed 
and  compounded. 

OAKUiM,  the  substance  into  which  old  ropes  are  reduced 
when  they  are  untwisted,  loosened,  and  drawn  asunder.  It  is 
principally  used  in  caulking  the  seams,  tree-nails,  and  bends 
of  a  ship,  for  stopping  or  preventing  leaks. 

OAR,  a  long  piece  of  limber,  flat  at  one  end,  and  round  or 
square  at  the  other,  used  to  make  a  vessel  advance  upon  the 
water.  The  flat  part  which  is  dipped  into  the  water  is  called 
the  blade,  and  that  wliicli  is  witiiin  the  board  is  termed  the 
loom,  whose  extremity  being  small  enough  to  be  grasped  by 
the  rowers,  is  called  the  handle.  To  push  the  boat  or  vessel 
forwards  by  means  of  this  instrument,  the  rowers  turn  their 
backs  forwards,  and  dipping  the  blade  of  the  oar  in  the  water, 
pull  the  handle  forward,  so  that  the  blade  at  the  same  lime  may 
move  aft  in  the  water.  But  since  the  blade  cannot  be  so 
moved  without  striking  the  water,  this  impulsion  is  the  same 
as  if  the  water  were  to  strike  the  blade  from  the  stern  towards 
the  head:  the  vessel  is  therefore  necessarily  moved  according 
to  the  direction.  Hence  it  follows,  that  she  will  advance  with 
the  greater  rapidity,  by  as  much  as  the  oar  strikes  the  water 
more  forcibly  ;  consequently  an  oar  acts  upon  the  side  of  a 
boat  or  vessel  like  a  lever  of  the  second  class,  whose  fulcrum  is 
the  station  upon  which  the  oar  rests  on  the  boat's  gunwale. 
In  large  vessels  this  station  is  usually  called  the  row  port,  but 
in  lighters  and  boats  it  is  always  termed  the  rowlock.  Oars 
for  ships  arc  generally  cut  out  of  fir  timber;  those  for  barges 
are  made  out  of  New  England  or  Dantzic  rafters;  and  those 
for  boats,  either  out  of  English  ash,  or  fir  rafters  from  Norway. 

'I'o  liout  the  Oars,  is  to  cease  rowing,  and  lay  the  oars  in  the 
boat.  Get  7/i)in' Oaks  to  pass,  the  order  to  prepare  them  for 
rowing.  To  Sliip  the  Oaks,  is  to  place  them  in  the  row-locks, 
as  To  Unship  litem,  is  to  take  them  out  of  the  row  locks,  and  is 
f(e(pici)tly  practised  in  passing  very  near  a  vessel,  to  prevent 
breaking  the  oars,  &c. 


OATH,  an  affirmation  or  promise,  accompanied  with  an 
invocation  of  God  to  witness  what  we  say,  and  with  an  impre- 
cation of  his  vengeance,  or  a  renunciation  of  his  favour,  if  what 
we  affirm  be  false,  or  what  we  promise  be  not  performed. 
Hence  oaths  are  either  assertory  or  promissory.  Quakers  and 
Moravians,  interpreting  the  scriptures  according  to  their  own 
judgments,  refuse  to  swear  before  any  magistrate,  or  in  any 
court;  and  our  justices  and  judges,  with  a  degree  of  liberality 
which  many  condemn,  allow  the  Quaker  and  Moravian  to 
affirm  upon  their  bare  word  what  another  religionist  would  be 
required  to  swear  to. 

OATS,  are  the  seeds  or  grain  of  an  annual  plant,  too  well 
known,  and  too  much  cultivated  throughout  every  part  of 
Europe,  to  need  any  description.  The  country  from  whence 
they  were  originally  imported  is  not  known.  The  principal 
use  of  oats  in  this  country  is  for  the  feeding  of  horses.  In  the 
northern  parts  of  England,  and  in  Scotland,  they  are  applied 
also  to  the  nutriment  of  man.  When  simply  freed  from  their 
husks,  they  are  called  </iy«(*  or  grits;  in  this  state  they  are 
much  used  in  broths,  and  other  kinds  of  nutriment  for  the  sick 
and  infirm.  More  frequently,  however,  they  are  ground  into 
oatmeal,  which  is  made  into  cakes,  biscuits,  &c.  The  husks 
infused  in  water,  and  allowed  to  remain  till  the  water  becomes 
somewhat  acid,  are  boiled  to  a  jelly  called  sowins.  A  grateful 
and  nutritive  kind  of  jelly,  which  has  the  name  o{  flummery, 
is  also  made  of  oatmeal,  boiled  with  water,  and  llavoured  with 
a  little  orange-llower  water,  and  sugar.  Oats  will  thrive  in 
almost  any  soil,  but  are  chielly  productive  on  land  newly  broken 
up.  They  are  usually  sown  in  February,  and  the  harvest  com- 
mences about  August.  Several  kinds  or  varieties  are  culti- 
vated in  difl'erent  parts  of  England,  such  as  white  oats,  black 
oats,  brown  or  red  oats,  Tartarian  or  reed  oats,  Friesland  oats, 
Poland  oats,  and  some  others ;  but  of  these  the  first  are  con- 
sidered the  most  valuable. 

Oat  Grass,  the  name  of  a  coarse  grass  that  in  some  particu. 
lar  soils  may  be  cultivated  to  some  advantage. 

Oat,  Wild,  a  species  of  grain,  considered  by  agriculturists  as 
a  weed,  which  cannot,  without  much  difficulty,  be  eradicated 
from  a  soil  of  which  it  has  once  taken  possession.  The  seed 
will  retain  its  germinating  power  for  many  years  in  the  ground, 
and  spring  forth  when  preparations  are  made  for  other  crops. 
Cutting  in  an  unripe  state  seems  to  be  the  only  way  to  ensure 
its  extirpation. 

OBEAH,  a  species  of  witchcraft  practised  among  the  ne- 
groes, the  apprehensions  of  which  operating  upon  their  super- 
stitious fears,  is  frequently  attended  with  disease  and  death. 

O  BELT  AS,  small  cakes  used  among  the  ancients,  which, 
toasted  on  small  spits,  and  dipped  in  wine,  were  eaten  as 
desserts. 

OBELISCUS  MARMOREUS.  In  Natural  History,  this 
name  is  given  to  a  remarkable  species  of  shell  fish,  but  never 
found  alive  in  modern  times.  In  a  fossil  state  it  is  frequently 
seen  in  Swedish  stone,  used  for  pavements,  and  some  other 
purposes. 

OI5ELISK,  in  Architecture,  a  truncated,  quadrangular,  and 
slender  pyramid,  raised  as  an  ornament,  and  frequently 
enriched  with  inscriptions  in  bas-relief,  or  hieroglyphics. 

OBITUARY,  a  funeral  register,  in  which  are  written  the 
names  of  the  dead. 

OBJECT  Glass,  in  Optical  Instruments,  is  that  which  is 
placed  towards  the  object,  the  other  extreme  lens  being  called 
the  eyeglass,  being  that  to  which  the  eye  is  directed. 

0B.1ECTIVE  Line,  in  Perspective,  is  any  line  drawn  on  the 
geometrical  plane,  the  representation  of  which  is  sought  in  the 
draught  or  picture. 

OBLATA,  things  ofl"ered  voluntarily  to  kings  by  their  subjects. 

OBLATE,  Flattened,  or  Sliortencd,  having  its  axis  shorter 
than  its  middle  diameter,  being  formed  by  the  rotation  of  an 
ellipse  about  the  shorter  axis.  The  earth  is  an  oblate  sphe- 
roid, the  polar   diameter    being   shorter   than   the  equatorial 
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dinmcter,  in  the  proporlion  of  Ml  to  333:  tlml  is  lo  say,  tlio 
polar  diameter  is  7t>(K)  miles,  iiiiil  tlic  equatorial  diameter  7U'i4 
iiiilr.'i. 

(.)15LATI.  secular  persons  wlio  bestowed  themselves  and 
estates  on  some  monastery,  for  wliieli  lliey  were  admitted  as 
lay  lirotliers. 

OULATIONS  ;  those  primarily  denoted  thinps  oll'cred  to 
God  either  thioiij;h  the  cliurch,  or  the  priests.  Tlie  term  is 
now  used  in  a  less  restricted  sense. 

OBLIGATH)N,  a  liond  contalnin^^  a  penally,  with  a  eon- 
dition  annexed,  either  for  payment  of  money,  performance  of 
covenant,  or  the  like. 

OULIGKH.ii)  l^aw,  ho  who  enters  into  an  ohiigation  ;  as 
oblif^ee  the  prison  to  whom  it  is  entered  into. 

OULiyUli,  in  (leoinetry,  something  slant,  or  inclining; 
from  the  perpendieular,  as  ohlir/ue  ascension,  tAilKjue  circk', 
oA/ii7M<?  descensiiin,  oli/ii/ue  planes,  in  Dialing;  obti<jue  sailing, 
in  Navigation.     .SVc  these  several  words. 

OBLONG,  in  Geometry,  a  (igure  that  is  longer  one  way  than 
another,  as  one  of  the  columns  of  this  page  of  paper  ;  which 
takes  the  form  of  a  parallelogram. 

OBOLAHIA,  a  geims  of  plants  belonging  to  the  didynamia 
class,  and  ranking  under  the  4tith  order,  Fersonnia'. 

OBOLUS,  in  Antiquity,  an  ancient  \thenian  coin,  worth  a 
penny  farthing.  In  medicine,  oboliis  signilies  a  weight  of  ten 
grains,  or  half  a  scruple.  Among  the  Sicilians,  obvlus  denotes 
a  weight  of  one  pound. 

OBRINE,  knights  of  a  military  order,  instituted  in  the  I3lh 
century  by  Conrade. 

OBSEliV.VTlON,  in  Astronomy  and  N.Tvigalion,  denotes 
the  measuring  with  some  proper  instrument  for  the  purpose, 
the  angular  distance,  altitude,  &c.  of  the  sun.  moon,  or  other 
celestial  body. 

OBSERVATORY,  Onsi  RVATOrium,  a  place  destined  for 
observing  the  heavenly  boilies  ;  or  a  building  usually  in  form  of 
a  tower,  raised  on  some  eminence,  and  covered  with  a  terrace 
for  making  astrouomiral  observations.  The  more  celebrated 
observatories  are,  1.  Tiie  Greenwich  Observatory,  or  Royal 
Observatory  of  England,  was  built  in  1676,  by  order  of  Clias.  II. 
at  the  solicitation  of  Sir  Jonas  Moore  and  Sir  C.  Wren,  and 
furnished  with  the  most  accurate  instruments  by  the  same, 
particularly  a  noble  sextant  of  seven  feet  radius,  with  tele- 
scopic sights.  The  province  of  observing  was  first  committed 
to  Flamstead,  a  man  who  seemed  born  for  the  employment. 
For  fourteen  years,  with  unwearied  pains,  lie  watched  the 
motions  of  the  planets,  and  particularly  those  of  the  moon,  as 
was  given  him  in  charge  ;  that  a  new  theory  of  that  planet 
being  found,  exhibiting  all  her  irregularities,  the  longitude 
might  thence  be  determined.  In  the  year  1690,  having  pro- 
vided himself  with  a  mural  arch  of  seven  feet  diameter,  well 
fixed  in  the  plane  of  the  meridian,  he  verified  his  catalogue  of 
the  fixed  stars,  (which  hitherto  had  depended  altogether  on  the 
distances  measured  with  the  sextant,)  after  a  new  and  very 
different  manner,  viz.  by  taking  the  meridian  altitudes,  and  the 
movements  of  culmination,  or  the  right  ascension  and  declina- 
tion. With  this  instrument  be  was  so  pleased,  that  he  laid  the 
use  of  the  sextant  almost  wholly  aside;  and  in  this  way  was 
the  astronomer  royal  employed  for  thirty  years  ;  in  the  course 
of  which  time  nothing  had  appeared  in  public  worthy  so  much 
expense  and  preparation  ;  so  that  the  observer  seemed  rather 
to  have  been  employed  for  his  own  sake,  and  that  of  a  few 
friends,  than  for  the  public;  though  it  «as  notorious  the 
observations  that  had  been  made  were  very  numerous,  and  the 
papers  swelled  to  a  great  bulk.  This  occasioned  Prince  George 
of  Denmark,  in  1704,  to  appoint  certain  members  of  the  Royal 
Society,  viz.  the  Hon.  Fr.  Robarts,  Sir  C.  Wren,  Sir  Isaac 
Newton,  Dr.  Gregory,  and  Dr.  Arbuthnot,  to  inspect  Flam- 
stead's  papers,  and  select  such  as  they  should  think  fit  for  the 
press,  purposing  to  print  them  at  his  own  expense;  but  the 
prince  dying  before  the  impression  was  half  finished,  it  lay 
still  for  some  time  ;  till  at  length  it  was  resumed  by  order  of 
Queen  Anne,  and  the  care  of  the  press  eommitled  to  Dr. 
Arbuthnot;  and  that  of  correcting  and  supplying  the  copy  to 
Dr.  Halley.  Such  was  the  rise  and  progress  of  the  "  Ilisloria 
Coelestis  ;"  the  principal  part  whereof  is  the  catalogue  of  fixed 
■tars,  called  also  the  Grceanich  Galalogue.    Flatiistead  was 


succeeded  by  Dr.  Halley;  and  Dr.  Halley,  in  1742,  by  I)r 
Bradley,  so  deservedly  celebrated  for  bis  discovery  of  the 
abcrralion  of  the  stars,  and  the  niilalion  of  the  eailli's  axif  , 
after  Dr.  Bradley,  the  appoinhnent  was,  in  1762,  conferred 
upon  Mr.  Bliss,  who  was  succetded  in  \'H:'t  by  Dr.  Maskclyne, 
tlie  late  worthy  astronomer  royal  ;  upon  whose  demise,  in  IBI  I, 
this  imporlani  ollice  was  conferred  upon  Mr.  I'ond. 

Tlie  tirecnwich  observatory  is  found,  by  very  accurate 
observation,  to  lie  in  .01°  28'  30"  north  latitude. 

2.  The  French  Observatory,  built  by  houis  XIV.  in  the 
Fauxbourg  St.  .laques,  Paris,  is  a  very  singular,  but  withal,  a 
very  magnificent  building.  It  is  eighty  feet  high,  aii<l  at  the 
top  there  is  a  terrace.  It  is  here  M.  dc  Lahire,  M.  Cissini, 
N.C.  have  Leen  employed.  This  observatory  was  becun  i,i 
1664,  and  finished  in  1672.  The  dillcrencc  in  longiinde  be- 
tween this  and  Greenwich  Observatory  is  2° 20  I.'j"  each.  In 
the  Paris  Observatory  is  a  cave,  or  cellar,  of  one  hundred  and 
seventy  feet  do!i.";ent,  for  making  various  experiments,  particu- 
larly such  as  relate  to  congelations,  refrigerations,  indurations, 
conservations,  SwC.  And  in  this  cave  there  is  a  thirnion-.eter  of 
M.  de  Lahire,  which  is  f.lways  at  the  same  liciglil,  indicating 
the  temperature  of  the  place  to  be  always  the  same. 

3.  Tycho  Brahe's  Observatory  in  the  little  island  Ween,  or 
the  Scarlet  Island,  between  the  coasts  of  Schonen  and  Zea- 
land in  the  Baltic,  was  erected,  and  furnished  willi  Instruments, 
at  his  own  expense  ;  and  was  called  by  him  Uranibiirgh.  In 
ibis  place  he  spent  Iwcniy  years  in  observing  the  stars. 

We  may  enumerate  here  some  other  observatories,  as  that  of 
Pckiii,  erc(^led  by  a  late  emperor  of  China  in  his  capital,  upon 
the  recommendation  of  the.lesuit  missionaries;  and  that  of  the 
Bramins  at  Benares,  in  the  East  Indies,  of  which  we  give  an 
engraving,  (see  plate  Obsurvatorv)  representins  and  illustrat- 
ing several  particulars,  as  in  the  following  description  : — 

The  observatory  at  Benares,  built  by  order  of  the  emperor 
Ackbar,  was  once  a  magnificent  structure  ;  the  lower  part  of 
it  is  now,  however,  converted  into  stables  ;  the  court  yards  and 
apartments  are  still  spacious.  It  stands  on  the  banks  of  the 
(ianses,  and  the  summit  is  approached  by  a  staircase  leading 
to  a  large  terrace,  where  numerous  instruments  still  remain  in 
great  preservation,  stupendously  large,  immoveable  from  the 
spot,  and  built  of  stone,  some  of  tluin  being  upwards  of  tvienty 
feet  in  height.    Their  graduation  is  very  exact. 

The  situation  of  the  two  large  quadrants,  marked  A  in  the 
plate,  whose  radius  is  nine  feet  two  inches,  by  their  being  at 
right  angles  with  a  gnomon  at  25°  elevation,  shew  the  stability 
and  excellence  of  the  architecture.  The  three  sights  on  this 
gnomon  occupy  a  space  of  3SJ  feet,  and  they  are  perfectly 
true.  The  quadrants,  20  feet  in  diameter,  are  built  in  perpen- 
dicular ovals,  that  follow  the  meridian  of  the  place.  The  ares 
of  those  quadrants  arc  graduated  into  nine  parts,  and  each  of 
these  again  into  ten  parts  rz  90°  in  all. 

Figure  A  is  properly  an  equinoctial  sun-dial,  that  expresses 
solar  time  by  the  shadow  of  a  gnomon  upon  two  quadrants, 
one  east  and  the  other  west  of  it.  Fig.  B  is  an  instrun)cnt  for 
determining  the  exact  hour  of  the  day  by  tlie  shadow  of  a 
gnomon,  which  stands  perpendicular  to,  and  is  in  the  centre  of. 
a  fiat  circular  stone,  supported  in  an  oblique  position  by  four 
upright  stones  and  a  cross  piece,  so  that  the  shadow  of  the 
gnomon,  which  is  a  perpendicular  iron  rod,  is  thrown  upon 
the  division  of  the  circle  described  on  the  face  of  the  Hat  circu- 
lar stone. 

Figure  C  is  a  brass  circle,  about  two  feet  diameter,  moving 
vertically  upon  two  pivots  between  two  stone  pillars,  having 
an  index  or  hand  turning  round  horizontally  on  the  centre  of 
this  circle,  which  is  divided  into  360  parts.  This  is  in  fact  an 
azimuth  instrument  ;  since  its  use  is  to  measure  on  what  point 
of  the  horizon  any  celestial  body  may  rise  or  set. 

Figure  D  consists  of  two  circular  walls,  the  outer  one  forty 
feet  diameter  and  eight  feet  high,  and  the  inner  wall,  half  that 
height,  appears  to  be  a  parapet,  from  which  to  observe  the 
divisions  on  the  upper  circle  of  the  outer  wall.  Both  circles 
are  divided  into  360  equal  parts,  each  divided  into  20  lesser 
divisions.  In  this  inner  circle  is  a  pillar  exactly  in  its  centre, 
in  which  a  perpendicular  rod  has  been  once  placed. 

Figure  E  is  a  small  equinoctial  sundial,  constructed  simi' 
larly  to  fig.  A. 
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The  principal  instruments  for  a  fixed  observatory  are,  a  large 
fixed  quadrant  or  a  circular  divided  inslrunient,  cliietly  for 
measuring  vertical  angles  ;  a  transit  instrument ;  an  equato- 
rial instrument;  a  chronometer,  or  regulator;  one  or  more 
powerful  telescopes;  a  fixed  zenith  telescope,  and  a  night 
telescope.  The  quadrant  or  quarter  of  a  circle,  divided 
into  90  degrees,  and  each  degree  subdivided  into  minutes 
or  smaller  parts,  has  been  made  of  various  sizes;  some  of 
them  having  a  radius  even  of  eight  or  nine  or  more  feet  in 
length.  When  those  quadrants  do  not  exceed  one  or  two,  or 
at  most  three,  feet,  in  radius,  they  are  generally  fixed  upon  their 
particular  stands,  which  are  furnished  with  various  mechanical 
contrivances,  that  are  necessary  to  place  the  plane  of  the  qua- 
drant perpendicular  to  the  horizon,  and  for  all  the  other  neces- 
sary adjustment.  But  large  quadrants  are  fixed  upon  a  strong 
wall.     See  Quadrant. 

The  transit  instrument  consists  of  a  telescope  of  any  conve- 
nient length,  fixed  at  right  angles  to  a  horizontal  axis,  which 
axis  is  supported  at  its  two  extremities  ;  and  the  instrument  is 
generally  situated  so  that  the  line  of  collimation  of  the  teles- 
cope may  move  in  the  plane  of  the  meridian.  The  use  of  this 
instrument  is  to  observe  the  precise  time  of  the  celestial  bodies' 
passage  across  the  meridian  of  the  observatory.  See  Transit 
Instrument. 

To  adjust  the  Clock  hy  the  Sun's  transit  over  the  Meridian. 
Note  the  times  by  the  clock  when  the  preceding  and  following 
edges  of  the  sun's  limb  touch  the  cross  wires.  The  difference 
between  the  middle  time  and  12  hours  shews  how  much  the 
mean  or  time  by  the  clock  is  faster  or  slower  than  the  apparent 
or  solar  time  for  that  day  :  to  which  the  equation  of  time  being 
applied,  will  shew  the  time  of  mean  noon  fur  that  day,  by  which 
the  clock  may  be  adjusted. 

Astronomical  or  equatorial  sector,  an  instrument  for  finding 
the  dilTerence  in  right  ascension  and  declination  between  two 
objects,  the  distance  of  which  is  too  great  to  be  observed  by  the 
micrometer,  was  invented  by  Graham.   See  Equatorial. 

Equatorial  or  Portable  Obscrvatvri/,  an  instrument  designed 
to  answer  a  number  of  useful  purposes  in  practical  astronomy, 
independently  of  any  particular  observatory  ;  it  may  be  made 
use  of  in  any  steady  room,  and  pei  forms  most  of  the  useful  prob- 
lems in  the  science.     The  principal  uses  of  this  equatorial  are  : 

1.  To  find  the  meridian  of  one  observation  only:  for  this 
purpose  elevate  the  equatorial  circle  to  the  co-latitude  of  the 
place,  and  set  the  declination  semi-circle  to  the  sun's  declina- 
tion for  the  day  and  hour  of  the  day  required  ;  then  move  the 
azimuth  and  hour  circles  both  at  the  same  time,  either  in  the 
same  or  contrary  directions,  till  you  bring  the  centre  of  the 
cross  hair  in  the  telescope  exactly  to  cover  the  centre  of  the 
sun  ;  when  that  is  done,  the  index  of  the  hour  circle  will  give 
the  apparent  or  solar  time  at  the  instant  of  observation  ;  and 
thus  the  lime  is  gained,  though  the  sun  is  at  a  distance  from 
the  meridian  ;  then  turn  the  hour  circle  till  the  index  points 
precisely  at  13  o'clock,  and  lower  the  telescope  to  the  horizon, 
in  order  to  observe  some  point  there  inthectMitre  of  your  glass, 
and  that  point  is  your  meridian  mark  found  by  one  observation 
only;  the  best  time  for  this  observation  is  three  hours  before 
or  three  hours  after  twelve  at  noon. 

2.  To  point  the  telescope  on  a  star  though  not  on  the  meri- 
dian, in  full  day-light.  Having  elevated  the  the  equatorial  cir- 
cle to  theco-latiludeof  the  place,  and  set  the  declination  serai- 
circle  to  the  star's  declination,  move  the  index  of  the  hour  cir- 
cle till  it  shall  point  to  the  precise  time  at  which  the  star  is  then 
distant  from  the  meridian,  found  in  tables  of  the  right  ascension 
of  the  stars,  and  the  star  will  then  appear  in  the  glass. 

Besides  these  uses  peculiar  to  this  instrument,  it  is  also  ap- 
plicable to  all  the  purposes  to  which  the  principal  astronomical 
instruments,  viz.  a  transit,  a  quadrant,  and  an  equal  altitude 
instrument,  are  applied. 

Of  all  the  dilferent  sorts  of  chronomet-rs  or  time-keepers,  a 
pendulum  clock,  when  properly  constructed,  is  undoubtedly 
capable  of  the  greatest  accuracy;  therefore,  such  machines  are 
most  recommendable  for  an  observatory.  The  situation  of  this 
clock  must  be  near  the  quadrant,  and  near  the  transit  instru- 
ment;  so  that  the  observer,  whilst  looking  through  the  telescope 
of  any  of  those  instruments,  may  hear  the  beats  of  the  clock, 
and  count  the  seconds. 


A  pretty  good  telescope  placed  truly  vertical  in  an  observa- 
tory, is  likewise  a  very  useful  instrument,  as  the  aberration  of 
the  stars,  and  latitude  of  the  place,  may  be  observed  and  deter- 
mined by  the  use  of  such  au  instrument,  with  great  ease  and 
accuracy.     See  Telescope. 

The  night  telescope  is  a  short  telescope,  which  magnifies  very 
little;  but  it  collects  a  considerable  quantity  of  light,  and  has  a 
very  great  field  of  view;  it  therefore  renders  visible  several 
dim  objects,  which  cannot  be  discovered  with  telescopes  of 
considerably  greater  magnifying  powers  ;  and  hence  it  is  very 
useful  for  finding  out  nebula;,  or  small  comets,  or  to  see  the 
arrangement  of  a  great  number  of  stars  in  one  view. 

The  principal  instruments  that  are  at  present  used  for  marine 
astronomy,  or  for  the  purposes  of  navigation,  are,  that  incom- 
parably useful  instrument  called  Hadle\'s  sextant  or  quadrant, 
or  octant;  a  portable  chronometer;  and  a  good  telescope. 

OBSIDIAN,  a  volcanic  glass,  resembles  lumps  of  black  glas.s. 
Its  surface  is  smooth,  it  is  hard,  and  stiikes  fire  with  steel.  It 
is  common  in  the  neighbourhood  of  volcanoes,  and  in  some 
basalts,  probably  the  products  of  volcanic  fires  now  extinguish- 
ed. In  Lipari,  one  of  the  volcanic  isles,  the  mountain  de  la 
Castagna,  according  to  Spalanzani,  is  wholly  composed  of  vol- 
canic glass,  which  appears  to  have  flowed  in  successive  currents 
like  streams  of  water  falling  with  a  rapid  descent,  and  suddenly 
frozen.  This  glass  is  sometimes  compact,  and  sometimes  po- 
rous and  spungy.  Obsidianappearsto  be  lava  suddenly  cooled; 
if  a  mass  of  lava  or  basalt  be  exposed  to  the  heat  of  a  glass 
furnace,  it  melts  into  a  shining  black  or  greenish  black  glass. 
Numerous  veins  of  obsidian  are  said  to  intersect  the  cone  of 
Mount  Vesuvius,  and  serve  as  a  cement  to  keep  together  the 
loose  materials  of  which  it  is  composed.  Obsidian  is  some- 
times ground  and  polished,  and  used  for  mirrors. 

OBSIDIANUS  LAPIS,  in  the  natural  history  of  the  an- 
cients, was  the  name  of  a  stone  sometimes  called  China 
marble.  It  is  black,  smooth,  hard,  difiicult  to  cut,  capable  of 
receiving  a  fine  polish,  and  was  used  among  the  Greeks  for 
the  making  of  reflecting  mirrors.  In  Peru,  at  the  time  of  its 
conquest  by  the  Spaniards,  the  inhabitants  used  it  for  mirrors, 
and  in  Europe  it  has  been  converted  into  reflectors  for  tele- 
scopes. 

OBSTRUCTION,  in  Medicine,  such  an  obturation  of  the 
vessels  as  prevents  the  circulation  of  the  fluids,  whether  of  the 
food  and  vital,  or  of  the  morbid  and  peccant  kind,  through  them. 

OBTUSE,  literally  implies  any  thing  blunt  or  dull,  iu  con- 
tradistinction to  acute,  sharp,  or  pointed. 

Obtuse  Angle,  Atir/ular  Section,  Cone,  Hyberhola,  &o. 

OCC.\.TION.  In  ancient  husbandry  this  term  was  nearly 
synonymous  with  our  modern  harrowing,  though  the  instru- 
ment employed  was  a  kind  of  rake. 

OCCIDENT,  in  Astronomy  and  Geography,  is  the  same  as 
westward,  or  point  of  the  horizon  where  the  sun  sets.  A  planet 
is  said  to  be  Occident  when  it  sets  after  the  sun. 

Occident,  Equinoctial,  that  point  of  the  horizon  where  the 
sun  sets  when  he  crosses  the  equinoctial,  or  enters  the  sign 
Aries  or  Libra. 

Occident,  Estival,  that  point  ot  the  horizon  where  the  sun 
sets  at  his  entrance  into  the  sign  Cancer. 

Occident  Horizon.     See  Horizon. 

Occident,  Hiibenial,  that  point  where  the  sun  sets  when  he 
enters  the  sign  Capricorn. 

OCCULT  Line,  in  Geometry,  a  dry  or  obscure  line,  which 
is  drawn  as  a  necessary  part  of  the  construction  of  a  figure  or 
problem,  but  which  is  not  intended  to  appear  after  the  plan  is 
finished. 

Occult,  something  hidden  or  secret ;  as  the  occult  qualities 
of  bodies. 

OCCULT ATION,  the  obscuration  of  a  planet  or  star  by  the 
interposition  of  the  moon,  or  other  planet,  between  it  and 
our  eye. 

OCCUPANCY,  in  Law,  the  taking  possession  of  things 
which  before  belonged  to  nobody.  This  is  the  foundation  of 
property.     Hence, 

OCCUPANT,  in  Law,  is  the  person  who  fust  seizes,  or  gets 
possession  of  a  thing.     And, 

OCCUPATION,  in  Law,  is  use  or  tenure,  trade  or  mystery. 

OCEAN,  the  Sea,  that  mighty  element,  which  occupies  more 
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tlian  Iwo-lliirds  of  tlie  tcrraqtioous  i;'')l>f.  I"  tlie  Norlliern 
hfiiiisplicro,  llic  land  l)t'nr.s  lo  the  wiitii  tin-  |iriipi)itinii  nl'-ll!' 
to  KKK);  (ir  luaily  one  half;  hut  in  the  Soulhcrii  iRMiisphiTc 
mil)  uf  \i'.l  to  KHM);  so  that  the  whole  mass  of  land  is  to  that  of 
sea,  as  27  t  to  HKio.  And  almost  the  whole  of  this  vast  hodj  of 
water  is  collceled  in  one  immense  basin  c^allcd  the  Southern  ocean. 

Dirisian  uf  the  untcrs  into  Oceans^  Seas,  Lakes,  Struils. 
Gulf's,  Jiai/s  or  Creeks,  Itiiirs,  ftc. — The  waters  arcdi\i(led 
iito  three  extensive  oceans,  (besides  lesser  seas,  which  are 
only  branehes  of  these,)  riz.  the  Atlantic,  the  Paeifu;,  and 
the  Indian  ocean.  The  Atlantic,  or  Western  ocean,  3(100  miles 
wide,  divides  the  eastern  and  western  continents.  The 
Pacific,  10,000  miles  over,  divides  America  from  Asia.  The 
Indian  ocean  lies  between  the  Kast  Indies  and  Al'iica,  beirifc 
3000  miles  wide.  The  Keo;;raiihieal  dehnition  of  the  ocran  is  a 
preat  and  spacious  collection  of  water,  without  any  entire 
separation  of  its  parts  by  land  ;  as  the  Atlantic  ocean.  The  .vcn 
is  a  smaller  collection  of  water,  wliich  communicates  with  the 
oceau,  courmed  by  the  land  ;  as  the  Mediterranean  and  the  Ked 
sea.  A  la/ie  is  a  lar^c  collection  of  water,  entirely  surrounded 
by  land  ;  as  the  lake  of  Geneva,  and  the  lakes  in  Canada.  A 
strait  is  a  narrow  part  of  the  sea,  restrained  or  lyiiii;  between 
two  shores,  and  opening  a  passage  out  of  one  sea  into  another  ; 
as  the  strait  of  Gibraltar,  or  that  of  Magellan.  This  is  some- 
times called  a  sointil :  as  the  strait  into  the  Baltic.  A  ijulf  \&  a 
part  of  the  sea  running  up  into  the  land,  and  surrounded  by  it, 
except  at  the  passage  whereby  it  is  communicated  with  the 
sea  or  ocean.  If  a  gulf  be  very  large,  it  is  called  an  inland 
sea  ;  as  the  Mediterranean  :  if  it  do  not  go  far  into  the  land,  it 
is  called  a  huij,  as  the  Bay  of  Biscay  :  if  it  lie  very  small,  a 
creek,  haven,  station,  or  ruatl  for  ships,  as  ]Milford  Haven. 
Rivers,  canals,  brooks,  &c.  need  no  description:  for  these 
lesser  divisions  of  water,  like  those  of  land,  are  to  be  met  with 
in  most  countries,  and  every  one  lins  a  clear  idea  of  what  is 
meant  by  them.  But  in  order  to  strengthen  the  remembrance 
of  the  great  parts  of  the  land  and  water  we  have  described,  it 
may  be  proper  to  observe,  that  there  is  a  strong  analogy  or 
resemblance  between  them. 

On  the  SaUness  of  tlie  Sea. — Sea  water  is  salt,  while  tint  of 
rivers  is  mild,  fresh,  sweet,  and  fit  for  human  purposes.  Some 
think  that  this  sallness  arises  from  great  beds  of  salt  lying  at 
the  bottom  of  the  sea.  Hut  others  more  rationally  suppose  it 
is  owing  to  the  following  cause.  Salt  is  one  Of  the  original 
principles  of  nature,  and  is  mixed,  in  greater  or  less  quantities, 
with  most  other  bodies.  Now  all  rivers  run  into  the  sea,  and 
carry  some  salt  with  them  ;  but  no  rivers  run  out  of  it,  nor  is 
any  water  taken  from  it,  except  by  exhalation  or  evaporation. 
But  chemists  have  demonstrably  proved,  that  no  salt  can 
ascend  in  cither  of  these  ways  ;  and  consequently,  all  the  salt 
carried  into  the  sea  by  the  immense  numbers  of  rivers  that  run 
into  it,  remains  behind,  and  occasions  its  saltness.  That  no 
salt  ascends  from  the  sea,  either  by  exhalation  or  evajioiation, 
is  evident  from  this,  that  rain-water,  which  fails  from  the 
clouds,  and  which  was  originally  exhaled  from  the  sea,  is,  of 
all  kinds  of  water,  the  sweetest,  purest,  and  lightest,  and  is 
made  the  standard  by  which  philosophers  judge  of  all  other 
waters-  The  water  of  the  ocean  contains  about  the  30tli  part 
of  its  weight  of  salt  :  tlie  water  of  the  Baltic  holds  only  from 
the  200dth  to  the  lOOdtli  part,  consequently  the  water  of  the 
Baltic  ought  to  stand  l-40th  part  higher  from  the  bottom  of 
the  sea,  than  the  water  of  the  ocean,  in  order  to  maintain  its 
hydrostatic  equilibrium.  It  is  observed  on  the  Baltic  shores, 
that  the  water  subsides,  and  that  its  surface  is  lower  in  all 
parts  than  it  formerly  was.  May  not  this  be  in  consequence  of 
the  Baltic  becoming  Salter,  and  thus  approximating  to  the 
speeilic  gravity  and  height  of  the  ocean  !     See  TiDrs. 

The  Currents  of  the  ocean  come  next  to  be  considered.  Cur- 
rents are  certain  progressive  movements  of  the  sea,  by  which 
all  bodies  lloating  therein  are  compelled  to  alter  their  course 
or  velocity,  or  both,  and  submit  to  the  laws  imposed  upon  them 
by  the  current.  The  setting  of  a  current  is  that  point  of  tlie 
compass  towards  which  the  waters  run,  and  the  drift  of  the 
current  is  the  rate  it  runs  at  in  an  hour.  Currents  in  the  sea 
arc  either  natural  or  general,  as  arising  from  the  diurnal  revolu- 
tion of  the  earth  on  its  axis  ;  or  accidental,  and  particularly 
caused  by  the  waters  being  driven  against  promontories,  or 
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into  gulfs  and  straits,  where,  wanting  room  to  spread,  they  are 
driven  back,  and  thus  disturb  the  ordinary  llux  of  llie  sea. 

The  fiilliiwing  observations  are  made  by  N'arenius  : — "  Cur- 
rents are  vaiiuus,  and  directed  towards  (liflerents  parts  of  the 
ocean,  of  which  some  are  constant  and  others  periodical.  The 
most  extraordinary  current  of  the  sea,  is  that  liy  which  part  of 
the  Atlantic  or  African  ocean  moves  about  by  (iulnea,  fiom 
(^ape  Verd,  towards  the  curvature  or  bay  of  Africa,  which  lliey 
call  Fernando  I'o,  riz.  from  west  to  east,  contrary  to  the 
general  motion.  And  such  is  the  force  of  this  current,  that 
when  ships  approatdi  too  near  the  shore,  it  carries  them  vio- 
lently towards  the  bay,  and  deceives  the  mariners  in  their 
reckoning.  There  is  a  great  variety  of  shifting  currents,  wliicdi 
do  not  last,  but  return  at  certain  periods  ;  and  these  do,  most 
of  them,  depend  upon  and  follow  the  anniversary  winds  or 
monsoons,  whii'li  by  blowing  in  one  place  may  cause  a  cur- 
rent in  another.  At  .lava,  in  the  straits  of  .Sunda,  when 
the  monsoons  blow  from  the  west,  viz.  in  the  month  of  May, 
the  currents  set  to  the  eastward,  contrary  to  the  general  nio- 
tion.  Also  between  the  island  of  Celebes  and  Madura,  when 
the  western  monsoons  set  in,  ri';.  in  December,  .lanuary,  and 
February,  wliere  the  winds  blow  from  the  north-west,  or  be- 
tween the  north  and  west,  the  currents  set  to  the  south-east, 
or  between  the  south  and  east.  At  Ceylon,  from  the  middle  of 
March  to  October,  the  currents  set  to  the  soutliwanl,  and  in 
the  other  parts  of  the  year  to  the  northward  :  because  at  thi.* 
time  the  southern  monsoons  blow,  and  at  the  other  the 
northern.  Between  Cochin-china  and  Malacca,  when  the 
western  monsoons  blow,  riz.  from  April  to  August,  the  cur- 
rents set  eastward  against  the  general  motion,  but  the  rest  of 
the  year  set  westward;  the  monsoon  conspiring  with  the 
general  motion.  They  run  so  strongly  in  those  seas,  that  in- 
experienced sailors  mistake  them  for  waves  that  beat  upon  the 
rocks,  known  by  the  name  of  breakers.  So  for  some  months 
after  the  loth  of  February,  the  currents  set  from  the  Maldives 
towards  India  on  the  east,  against  the  general  motion  of  the 
sea.  On  the  shore  of  China  and  Cambodia,  in  the  months  of 
October,  November,  and  December,  the  currents  set  to  the 
north-west,  and  from  January  to  the  south-west,  when  they 
run  with  such  a  rapidity  of  motion  about  the  shoals  of  Parcel, 
as  to  seem  swifter  than  an  arrow.  At  Pulo  Condore,  upon  the 
coast  of  Cambodia,  though  the  monsoons  arc  shifting,  yet  the 
currents  set  strongly  towards  the  east,  even  when  they  blovr  to 
a  contrary  point.  Alonu;  the  coasts  of  the  bay  of  Bengal  as 
far  as  the  Cape  Romania,  at  the  extreme  point  of  Malacca, 
the  current  runs  southward  in  November  and  December.  When 
the  moonsoons  blow  from  China  to  Malacca,  the  sea  runs 
swiftly  from  Pulo  Cambi  to  Pulo  Condore,  on  the  coast  of 
Cambodia.  In  the  bay  of  Sans  Bras,  not  far  from  the  Cape  of 
Good  Hope,  there  is  a  current  particularly  remarkable,  where 
the  sea  runs  from  east  to  west  to  the  landward  ;  and  this  more 
vehemently,  as  it  becomes  opposed  by  the  winds  from  a  con- 
trary direction.  The  cause  is  undoubtedly  owing  to  some 
adjacent  shore,  which  is  higher  than  this." 

These  currents  constantly  follow  the  winds,  and  set  to  the 
same  point  with  the  monsoon  or  trade-wind  at  sea.  Under 
the  equator,  where  the  motion  of  the  earth  is  the  greatest,  the 
currents  are  so  violent,  that  they  carry  vessels  very  speedily 
from  Africa  to  America  ;  but  absolutely  prevent  their  return 
the  same  way  ;  so  that  the  ships  are  forced  to  run  as  far  as  the 
fortieth  degree  of  latitude,  to  find  a  passage  into  Europe.  The 
currents  in  the  straits  of  Gibraltar  almost  constantly  drive 
to  the  eastward,  and  carry  ships  into  the  Mediterranean  :  they 
are  also  usually  found  to  diive  the  same  way  in  St.  George's 
Channel.  The  great  violence  and  dTiiger  of  the  sea  in  the 
straits  of  Magellan,  is  attributed  to  two  contrary  currents  set- 
ting in,  one  from  the  south  and  the  other  from  the  north  sea. 

Currents,  as  they  relate  to  navigation,  may  be  defined  as 
certain  progressive  motions  of  the  water  of  the  sea  in  several 
places;  by  which  a  ship  may  happen  to  be  carried  forward 
more  swiftly,  or  retarded  in  her  course,  according  to  the  direc- 
tion or  setting  of  the  current  in  with  or  against  the  course  or 
way  of  the  ship.  The  setting  or  progressive  motion  of  the  cur- 
rent, may  be  either  quite  down  to  the  bottom,  or  to  a  ccrtaia 
determinate  depth.  As  the  knowledge  of  the  diiection  and 
velocity  of  currents  is  a  very  material  article  in  navigation,  it 
<JA 
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Is  highly  necessary  to  discover  both,  in  order  to  ascertain  the 
ship's  situation  and  course  with  as  much  accuracy  as  possible. 
This,  some  do  by  tin-  ripplings  of  the  water,  and  by  tlie  driving 
of  the  finth  altin}!;  the  sliore,  when  in  sislit  of  it;  but  tlie  most 
successful  method  which  has  been  hitherto  attempted  by 
mariuers.  is  the  followins : — A  common  iron  pot,  which  may 
contain  four  or  five  gallons,  is  suspended  by  a  small  rope, 
fastened  to  its  ears  or  handles,  so  as  lo  hang  directly  upright, 
as  when  placed  upon  the  fire-  This  rope,  which  may  be  from 
70  to  100  fathoms  in  length,  being  prepared  for  the  experiment, 
is  coiled  in  the  boat,  which  is  hoisted  out  of  the  ship  at  a  pro- 
per opportunity,  w  hen  there  is  little  or  no  wind  to  ruflle  the 
surface  of  the  sea.  The  pot  being  then  thrown  overboard  into 
the  water  and  immediately  sinking,  the  line  is  slackened  till 
about  70  or  SO  fathoms  run  out,  after  which  the  line  is  fastened 
lo  the  boat's  stern,  by  which  she  is  accordingly  restrained,  and 
rides  as  at  anchor.  The  velocity  of  the  current  is  then  easily 
tried  by  the  log  and  hali'-ininute  glass,  the  nsual  method  of  dis. 
covering  the  rate  of  a  ship's  sailing  at  sea.  (iSee  Calm.)  The 
course  of  the  stream  is  next  obtained  by  means  of  the  com- 
pass provided  for  this  oporation.  This  shews  whether  there 
be  any  current  or  no;  and  if  any,  which  way  it  sets,  and  at 
what  rate  it  drives  :  observing,  however,  to  add  sometliing  to 
the  drift,  for  the  boat's  drift,  for  though  she  appear  to  stand 
still,  yet,  in  reality,  she  is  found  to  move.  This  addition  expe- 
rience has  thus  determined  ;  if  the  line  she  rides  by  be  GO 
fathom,  a  third  part  of  the  drift  is  to  be  added,  if  80  fathom  a 
fourth,  if  100  fathom  a  hfth. 

If  a  ship  sail  along  the  direction  of  the  current,  it  is  evident 
the  velocity  of  the  current  must  be  added  to  that  of  the  vessel  : 
if  her  course  be  directly  against  the  current,  it  must  be  sub- 
tracted :  if  she  sail  athwart  the  current,  her  motion  will  be 
compounded  with  that  of  the  current;  and  her  velocity  aug- 
mented or  retarded  according  to  the  angle  of  her  direction 
with  that  of  the  direction  of  the  current :  i.  e.  she  will  proceed 
in  the  diagonal  of  the  two  lines  of  direction,  and  will  describe 
or  pass  through  that  diagonal  in  the  same  time  wherein  she 
would  have  described  either  of  the  sides  by  the  separate 
forces.  Hence  it  is  plain,  1.  If  the  velocity  of  the  current  be 
less  than  that  of  the  ship,  then  the  ship  will  advance  so  much 
as  is  the  difference  of  these  velocities.  2.  If  the  velocity  of  the 
current  be  more  than  that  of  the  ship,  then  will  the  ship  fall  as 
much  astern  as  is  the  difference  of  these  velocities.  3.  If  the 
velocity  of  the  current  be  more  than  that  of  the  ship,  then  will 
the  ship  remain  stationary,  the  one  velocity  destroying  the 
other.  If  the  current  thwarts  the  course  of  a  ship,  it  not  only 
diminishes  or  increases  her  velocity,  but  gives  her  a  new  direc- 
tion, compounded  of  the  course  she  steers,  and  the  setting  of 
the  current. 

Undcr-currents,  are  distinct  from  the  npper  or  apparent, 
and  in  dill'erent  places  set  or  drive  a  contrary  way.  Dr.  T. 
Smith  makes  it  highly  probable,  that  in  the  Downs,  in  the 
straits  of  Gibraltar,  &c.  there  is  an  under-current,  whereby  as 
much  water  is  carried  out  as  is  brought  in  by  the  upper  cur- 
rent. This  was  confirmed  by  an  experiment  made  in  the  Baltic 
sound,  by  the  seamen  on  board  one  of  the  king's  frigates:  they 
went  with  the  pinnace  into  the  midstream,  and  were  carried 
violently  by  the  current.  Soon  after  that,  they  sunk  a  basket 
with  a  large  cannon  bullet,  to  a  certain  depth  of  water,  which 
gave  check  to  the  boat's  motion;  and  sinking  it  still  lower  and 
lower,  tlie  boat  was  driven  ahead  to  the  windward,  against  the 
upper  current,  the  current  aloft  not  being  above  four  or  five 
fathom  deep,  and  the  lower  the  basket  was  let  down,  the 
stronger  the  under-current  was  found.  Dr.  Hallcy  solves  the 
currents  setting  in  at  the  straits  without  overllowing  the  banks, 
by  the  great  evaporation,  without  supposing  any  nnder-currcnt. 

OCELOT,  in  Zoology,  the  Mexican  cat,  the  Felis  Pardalis 
of  Linnasus. 

OCHNA,  a  genus  of  plants  belonging  to  the  polyandria 
class,  and  in  the  natural  order  ranking  with  those  whose  order 
is  doubtful. 

OCHRA,  in  Ornithology,  the  name  of  a  species  of  monr-hen. 

OCHRA,  a  vegetable  substance  found  in  the  West  Inrlies, 
where  it  is  used  to  thicken  soup,  as  well  as  for  other  purposes. 

OCHRE,  (Red)  Redui.e,  or  Rkd  Chalk,  is  an  iron  ore  of 
blood-red  colour,   which  Is  sometimes   found  in  powder,  and 


sometimes  in  a  hardened  state.  It  has  an  earthy  texture,  and 
stains  the  fingers  when  bandied.  The  principal  use  of  red 
chalk  is  for  drawing ;  the  coarser  kinds  are  employed  by  car- 
penters and  other  mechanics,  and  the  liner  kinds  by  painter*-.. 
For  the  latter  purpose  it  should  be  free  from  grit,  and  not  too 
hard.  In  order  to  free  it  from  imperfections,  and  render  it 
better  for  use,  it  is  sometimes  pounded,  washed,  mixed  with 
gum,  and  cast  into  moulds  of  convenient  shape  and  size. 
Under  the  name  of  reddle  this  substance  is  nmch  used  for  the 
marking  of  sheep  ;  and,  when  mixed  with  oil,  for  the  painting 
of  pales,  gates,  and  the  wood  work  of  outbuildings. 

OCHRtD.MA,  a  genus  of  plants  belonging  to  the  monadel- 
phia  class,  and  ranking  in  the  natural  method  under  the  35tb 
class,  Golumnifera;. 

OCTAGON,  in  Geometry,  is  a  figure  of  eight  sides  and 
angles,  which,  when  the  sides  and  angles  are  all  equal,  is 
called  a  regular  octagon,  and  when  they  are  not  both  equal,  an 
irregular  octagon.  The  angle  at  the  centre  of  an  octagon  is 
45  degrees,  and  the  angle  of  its  sides  135  degrees.  The  area 
of  a  regular  octagon  whose  side  is  1  :i:  2  (1  -)-  ,y/ 2)  := 
4'8284271  ;  and  therefore  when  the  side  is  j,  the  area  =: 
4-8284271  i',   and   the   radius   of  its   circumscribing  circle  ^ 

On  a  (liven  Line  A  Ji  to  construct  a 
reffulnr  Octayon. — On  the  extremities  of 
the  given  line  A  B,  erect  the  indefinite 
perpendiculars  A  F,  BE,  and  produce 
A  B  both  ways  to  m  and  n.  Bisect  the 
angles  m  A  F,  n  B  E,  by  the  lines  A  H 
and  BC,  and  take  AH  and  BC  both 
equal  to  A  B.  Draw  G  H  and  DC 
parallel  to  A  F  or  B  E,  and  each  equal  to 
A  B  ;  then  from  G  and  D  as  centres,  with 
radius  A  B,  describe  arcs  cutting  the  perpendiculars  in  F  and 
E.  Join  F  G,  F  E,  and  ED,  so  is  ABC  DBF  GH,  the 
octagon  required. 

OCTANDRIA,  the  eighth  class  of  Linnaeus's  sexual  system, 
consisting  of  plants  having  eight  stamina. 

OCTANS  HADLIENUS,  Hadleifs  Quadrant,  is  the  Polar 
constellation  in  the  southern  hemisphere;  it  contains  forty- 
three  stars,  of  which  one  is  of  the  thiid  magnitude,  and  all  the 
rest  are  under  the  fourth.  The  splendid  nebula  near  the 
South  Pole,  and  called  by  sailors  the  Magellanic  cloud,  appears 
to  the  naked  eye  like  a  part  of  the  Milky  Way,  but  through  a 
telescope  like  a  mixture  of  clouds  and  stars. 

OCTANT,  the  eighth  part  of  a  circle. 

Octant,  or  Octile,  is  also  an  ancient  term  in  astronomy,  to 
denote  one  of  the  aspects,  viz.  when  two  planets  are  distant 
from  each  other  45°. 

OCTAVE,  in  Music,  an  harmonical  interval,  consisting  of 
seven  degrees  or  lesser  intervals. 

OCTAVE.     See  Chord. 

OCTOBER,  being  the  eighth  month  of  the  ancient  Roman 
calendar,  but  the  tenth  according  to  the  Julian  year.  This 
month  contains  31  days,  on  or  about  the  22d  of  which  the  sun 
enters  the  sign  Scorpio. 

The  Kalendar  of  Animated  Nature  around  London,  present.'t 
in  this  month,  the  red-wing,  at  the  same  time  that  snakes  and 
vipers  bury  themselves.  Hooded-crows  and  wood-pigeons 
arise,  hen-chalfinches  congregate  and  prepare  to  remove  to 
another  climate,  leaving  their  males  here.  The  snipe  appears 
in  the  meadow  ditches,  wild  geese  quit  the  fens  for  the  rye 
lands,  rooks  visit  their  nest  trees,  some  larks  sing,  the  wood- 
cock returns,  and  spiders'  webs  abound. 

In  Vegetable  Nature,  we  find  the  arbutus,  the  holly,  the 
China  hollyhock,  and  the  China  aster  in  bloom.  The  leaves 
of  many  trees  arc  now  quite  yellow,  and  others  fall  off  pro- 
fusely.    Various  annual  plants  are  in  fiower. 

In  the  Kitchen  Garden,  culinary  vegetables,  as  the  .<<mall 
salads,  lettuces,  radi.shcs,  are  sown,  as  arc  Mazagan  beans, 
and  hotspur  or  frame  pease.  To  save  seed,  cabbages,  savoy.i, 
beet,  parsnips,  carrots,  turnips,  bulbing  and  Welsh  onion.s, 
are  transplanted;  newly  raised  annuals  must  be  protected, 
culinary  perennials  propagated ;  endive  and  lettuce  trans- 
planted to  warm  borders.     The  routine  culture  of  earthing, 
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hoeiiiK,  weeding,  distln^  and  troiK.liiiis  must  not  l>o  ncsleotcd. 
Take  II |i  polalous,  liicl,  .liTusalcni  ailichokcs,  parsnips,  salsaCy, 
Kcorzonera,  skiirct,  and  limsi'-railisli  of  two  years' jjrDwtli,  and 
preserve  tliein  in  dry  sand  from  the  sea-shore.  CJravcl-pit 
sand  is  not  hy  any  means  jjood  (or  this  purpose,  as  it  very  I're- 
(juently  hoUls  the  drift  of  ve^etahlo  siihslanees,  or  earth. 

In  tlic  Hindi/  I-'niit  I)(p<irlmcitt,  all  sorts  of  hardy  fruit  trees 
arc  to  bo  planiid  as  soon  as  the  leaves  have  dropped  oil  ;  fij;- 
trees  arc  to  be  proteeled  ;  late  ({rapes  shielded  fioin  frost  by 
inattinj;  ;  cxecpt  the  raspberry,  elder,  and  li<;,  all  sorts  of  fruit 
trees  arc  to  be  pruned  ;  i;rciund  for  new  pljnlatiinis  is  to  be 
prepared  ;  [grapes,  apples,  and  other  frnils,  must  now  be 
palhered  ;  and  Ion;;  keepers  ajc  to  be  barrelled  and  stored  in 
the  fruit-room,  or  eillar. 

Ill  the  CiiliiKiri/  llot-lwuse  Dejmrtment,  in  the  (rlass-case  with- 
out arlihcial  heat,  pboit  letluees  and  eaulillowers  under  frames 
to  stand  the  winter,  sow  small  salads,  slacken  llie  lieat  in  hot- 
beds and  pits.  In  the  pinery,  shilt  and  renew  the  bark-bed  ; 
prune  in  the  forein;;-house,  cleanse  and  repair  Dues,  mend 
broken  glass,  and  paint  when  necessary. 

In  the  Flower  C'/iiileii  oprn  Dctmrtmtnl ,  sow  annuals  in  pnfs 
for  prolonsalion,  in  cold  frames  and  pil<  ;  aud  some  of  the 
hardier  sorts  in  warm  borders,  for  the  following  early  sprin;;  ; 
as  larkspur,  adonis,  behedere,  pniisy,  persicaria,  annual 
stock.  I'ropn;;atc  by  dividing  the  root,  as  of  daisies  and  of 
other  cdfcins  plants.  Plant  border  bidbs;  transplant  biennials 
and  perennials,  in  the  tlowcr  nursery,  to  stand  till  the  sprinjc. 
Protect  auriculas,  carnations,  and  other  flowers,  from  heavy 
rains.  Remove  dahlia  roots  to  dry  in  the  open  shed,  prepara- 
tory to  carrying  ihein  into  the  store-room.  In  the  routine  cul- 
ture, prepare  composts,  stir  the  ground  only  in  dry  weather. 

In  the  t'loirer  Gavilin  Ihit-liouse  Dtpnrtment,  begin  about  the 
middle  of  the  month  to  fill  frames  and  pits  «ilh  pots  of  migno- 
nette, stocks,  &c.  for  prolongation  during  the  winter  season  ; 
roses  and  hyacinths  may  now  be  put  in  bottom  heat,  and 
water-glasses  brought  into  use.  All  plants  must  be  replaced 
in  the  green-house,  which  should  have  air  night  and  day  when 
flic  temperature  keeps  up  to  35°.  Fires  must  be  applied  to 
the  dry  stove  to  keep  the  temperature  at  47°;  but  in  the  bark 
or  moist  stove,  the  medium  heat  should  be  70". 

In  the  Pleasure  (iround  and  Slirubberij.  plant  hardy  trees, 
prune  evergreens,  clear  away  all  rubbish,  roll,  mow,  sweep, 
iioe,  weed.  And  in  the  Nursery  Department,  sow  for  stocks. 
The  plum,  cherry,  almond,  medlar,  apple,  pear,  quince,  bar- 
berry, service-tree,  walnut,  fdbert,  and  hazel,  may  he  sown. 
Cuttings  of  elder  planUnI,  fruit  trees  rcn'.oved,  as  this  is  the 
best  month  for  transplanting  them.  Permanent  plantations 
and  park  scenery  may  now  be  planted,  except  in  bleak  situ- 
ations, when  the  spring  does  best.  Thin,  prune,  and  fell 
generally;  and  let  all  drainings  be  worked  now.  In  short, 
operations  on  grounds  should  now  be  executed  vigorously,  in 
all  weathers;  as  it  is  better  to  keep  the  men  on,  than,  with  the 
view  of  saving  a  few  pounds,  lose  a  portion  even  of  indifferent 
weather  in  October. 

ODE,  a  song  or  a  composition  proper  to  be  sung. 

ODD  NuMiii.li,  that  which  cannot  be  divided  ii.to  two  equal 
iDtegralparts.orwhieh,  when  divided  by  2, leaves  a  remainder  1. 

ODDLY  Odd  Numbeu,  that  when  divided  by  4  leaves  3  for 
a  remainder,  or  that  which  is  of  the  form  4  »i  -f-  3. 

ODOMETER,  is  an  instrument  for  measuring  the  distance 
travelled  over  by  a  post  chaise  or  other  carriage  ;  it  is  attached 
to  the  wheel,  and  shews,  by  means  of  an  index  and  dial-plate, 
the  distance  gone  over. 

ODOURS,  those  invisible  particles  which  disengage  them- 
selves from  dilierent  bodies  by  the  action  of  some  gas,  or  by 
friction,  niLvture,  and  fermentation;  and  also  by  the  exhalent 
vessels  of  animals  and  vegetables.  They  are  also  called  efllu- 
via,  a  learned  term  to  conceal  ignorance;  for  nobody  can  tell 
what  these  cninvia  are.  It  is  probable  that  these  particles,  if 
such  there  be,  are  kept  in  the  state  of  g.is,  or  vapour,  by  the 
presence  of  heat.  All  bodies,  for  any  thing  wc  know,  may  give 
out  these  particles,  though  we  can  perceive  only  such  of  them 
as  affect  our  sense  of  smell. 

What  renders  this  probable,  is,  that  many  substances  which 
are  thought  to  be  without  smell  in  one  circumstance,  smell 
strongly  in  others.     I'lint  and  quartz,  for  instance,  give  out  a 


strong  smell  on  being  rubbed  or  struck:  clay  smells  on  bcinfr 
wetted;  arsenic,  on  being  heated,  stnells  like  garlic;  and  polcl 
and  other  inodorous  metals,  in  some  circumstances,  small 
strongly.  The  particles  must  be  very  minute,  however  much 
they  may  allcct  the  organ,  at  least  if  wc  may  judge  of  this  by 
their  weight.  This  can  be  shewn  by  an  cxpeiimcnt  ;  but  it 
takes  some  lime  to  perform  it. 

Experiment  on  Odours.  Take  a  grain  of  musk,  very  acca- 
rately  weighed  in  the  most  delieale  balance.  Put  it  in  such  a 
place  as  it  may  be  kept  from  moisture  orilust,  «liile  it  has  free 
access  to  the  air.  Allow  it  to  remain  here  for  one,  two,  three, 
or  twelve  months.  During  all  this  lime  it  will  not  cease  to  dilfuso 
a  strong  odour  all  around  it.  Weigh  it  again  very  nicely  at 
the  end  of  the  period  you  have  allotted  for  the  experiment,  and 
you  will  lind  that  it  has  not  lost  the  least  pereeptiblc  weight, 
though  it  has  been  for  so  long  giving  out  daily  an<l  hourly  a 
.strong  odour.  Yet  if  we  believe  Le  Cat,  who  has  given  us  no 
reason  for  his  opinion,  but  puts  us  oil  with  a  simile — odours  are 
mucli  heavier  than  air,  and  rise  in  it  only  in  consequence  of  the 
velocity  with  which  they  arc  ejected  from  bodies,  as  a  horse  at 
full  speed,  and  the  wind  together,  raise  a  cloud  of  heavy  dust; 
although  however,  the  foregoing  experiment  has  been  repeat- 
edly urged  as  conclusive,  we  arc  dispose<l  to  doubt  the  legiti- 
macy of  the  inference.  For  why  may  not  odours  be  similar  in 
their  nature  to  heat,  to  light,  to  the  luagnctio,  to  the  galvanic, 
or  to  the  electric  principles  ; 

Odours  ciinnot  be  pen^eived  by  any  of  the  senses  but  smell- 
ing. We  cannot  see  them,  hear  them,  nor  touch  them,  and  we 
think  it  is  somewhat  <loubtful  whether  wc  can  taste  them.  Do 
they  not  then  bear  a  close  analogy  to  light  and  lieat  in  this  re- 
spect ;  though  they  be  not  susceptible  of  reflection  and  refrac- 
tion as  light  and  beat  are,  because  odours  are  not  propagated 
in  straight  lines  '.  They  diiler  from  sound  in  being  capable  of 
transmission  through  a  vacuum  made  by  an  air  pump,  a  pro- 
perty which  might  be  advantageously  made  use  of  for  investi- 
gating their  properties  more  accurately  than  has  yet  been 
done. 

During  the  rage  for  discovering  chemical  elements,  wliich 
prevailed  some  years  ago,  it  was  maintained  that  arnma  was 
an  element  of  this  sort,  on  the  same  vague  fancy  that  colouring 
matter  and  extractive,  and  miasma,  were  sctdowii  as  such  ;  and 
the  opinion  still  lingers  among  those  who  trust  to  the  authority 
of  names  and  of  books,  rather  than  be  nt  the  trouble  of  thought 
or  inquiry  for  themselves.  Foureroy  proved  the  opinion  false 
as  it  regarded  aroma  ;  and  we  believe  it  is  equally  so  in  other 
cases. 

Ilnxv  Smell  is  produced. — However  this  may  be,  it  is  clear 
enough,  that  the  odoriferous  principles,  particles,  or  gases, 
are  drawn  up  into  the  nostril  in  breathing  ;  and  by  mixing  or 
combining  with  the  fluid  which  covers  the  nerves,  produce  in 
these  nerves  the  sensation  of  smell.  The  moistncss  of  the 
membrane  in  indispensable  to  the  sensation  of  smell,  for  when 
the  membrane  becomes  dry,  no  smell  is  perceived.  Tlie  mois- 
ture may  act,  perhaps,  as  a  solvent  for  the  odoriferous  princi- 
ple ;  or  it  may  increase  the  sensibility  of  the  nerves.  .Smell 
also  is  only  produced  on  drawing  in  the  breath  :  when  the  air 
is  returning  from  the  lungs,  it  docs  not  produce  the  sensation, 
unless  the  linigs,  or  the  parts  about  the  mouth,  be  diseased.  In 
those  persons  who  have  the  nose  flattened,  «ho  have  very  small 
nostrils,  or  have  the  nose  otherwise  deformed  or  destroyed  by 
accident  or  disease,  this  sense  is  either  wholly  wanting  or  very 
imperfect.  When  it  is  destroyed  by  palsy,  or  otlier«ise  lost, 
the  sense  of  touch  still  remains  in  it,  as  may  be  proved  by  in- 
troducing irritating  substances.  Odours  are  conve\ed  in  a 
similar  way  through  water  to  the  organs  of  smell  in  fishes,  as 
may  be  proved  by  a  simple 

Kxjierimiiit — Put  a  |)ieee  of  half  putrid  flesh  or  fish,  which 
smells  strongly,  into  a  box  full  of  holes  suflieicnt  to  admit  of 
the  passage  of  a  large  eel.  Place  this  in  a  pond  or  other  piece 
of  wafer  where  eels  abound  ;  and  in  a  few  hours,  it  will  be  filled 
with  eels,  drawn  thither  by  the  smell  of  the  meat.  It  is  sup- 
posed by  the  French  chemists,  that  the  moisture  of  the  nostrils 
lias  a  stronger  affinity,  or  appetency,  as  Darwin  would  call  it,  for 
odours  than  it  has  for  air,  and  consequently,  that  it  seizes  on 
the  odours,  separates  them  from  the  air,  and  allows  the  air  to 
pass  on  after  parting  with  them.     This  is  pure  supposition. 
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Smell  of  Flowers  in  the  Night. — The  air,  as  all  must  have  re- 
marked, is  better  lilted  wlieii  it  is  cool  and  moist,  for  conveying 
odours,  tlian  when  dry  and  warm,  as  many  flowers  g;ive  out 
perfumes  at  night,  which  are  not  perceived  by  day  ;  tlie  nod- 
ding thistle  (called  by  botanists  carduus  nutans)  for  example, 
the  musk  mallow,  the  sweet-scented  orchis,  and  more  particu- 
larly the  night  smellinf?  wallflower,  (called  by  botanists  c/itiVa«- 
thus  tristis.)  In  the  cust-  of  the  last  of  these,  however,  the 
greater  moistness  of  the  air  at  night  will  not  explain  the  pheno- 
menon, as  the  flower  begins  to  smell  about  six  o'clock,  and  in  a 
few  hours  after  becomes  quite  scentless,  and  remains  so  till  the 
succeeding  evening.  Odours  cannot  well  be  classed,  for  ani- 
mal odours,  such  as  musk,  are  found  in  vegetables,  as  in  the 
musk  geranium  ;  and  vegetable  odours  are  found  in  metals,  as 
the  smell  of  garlic  from  heated  arsenic.  The  blossom  of  the 
stapelia  smells  so  like  putrid  llesh,  that  it  deceives  the  flesh-lly 
so  far  as  to  make  her  deposit  her  eggs  in  it ;  and  the  same  takes 
place  with  some  species  of  mushroom. 

Effect  of  Odours  on  the  Brain.— The  nerves  of  smell,  perhaps 
from  their  great  exposure,  and  from  their  vicinity  to  llie  brain, 
are  very  apt  when  excited  to  act  powerfully  on  the  brain,  and 
through  it  on  the  whole  nervous  system.  Volatile  alkali  or 
hartshorn,  as  is  well  known,  will  in  this  way  recover  a  person 
from  fainting,  or  even  prevent  it ;  and  pleasant  odours,  such  as 
that  of  a  bean-field,  or  of  a  flowergarden.will  sometimesiuduce 
lieadache.  The  smell  of  ardent  spirits,  of  wine,  and  other  fer- 
mented liquors,  will  in  some  cases  produce  intoxication,  as  if 
they  had  been  taken  into  the  stomach  ;  and  the  smell  of  some 
medicines,  Haller  says,  will  act  on  the  bowels  like  aperients 
taken  by  the  mouth.  M.  Majendie  is,  as  usual,  doubtful  of  this 
explanation  of  the  facts.  He  thinks  in  the  case  of  the  odour 
arising  from  wine,  supposed  to  produce  intoxication,  that  it  is  the 
actual  particles  of  the  wine  lloatiug  into  the  air  which  are  swal- 
lowed into  the  stomach  ;  and  that  the  same  holds  of  a  man  hav- 
ing his  bowels  opened  by  pounding  a  large  iiuanlity  of  jalap  or 
gamboge.  This,  however,  will  not  explain  the  instantaneous 
emetic  effect  of  some  nauseous  smells  ;  nor  perhaps  the  efl'ect 
of  strongly  odoril'eious  medicines  in  hysteric  afl'ections. 

Odours  also  act  on  the  stomach  through  the  influence  of  the 
associated  nerves.  We  are  told  that  Dumourier  lived  three 
days  on  the  smell  of  hot  bread  ;  and  Lord  Bacon  mentions  the 
case  of  a  man  who  lived  a  considerable  time  on  the  smell  of 
garlic.  Any  very  nauseous  smell  also  will,  in  weak  or  sickly 
people,  produce  retching  and  squeamishness.  It  is  probable 
that  odours  have  likewise  some  influence  on  the  lungs,  though 
this  is  less  easy  to  ascertain  with  accuracy.  Some  very  pun- 
gent odours,  however,  excite  coughing,  such  as  the  odour,  if  we 
may  call  it  so,  arising  from  oxymuriatic  gas,  from  strong  cam- 
phor, and  from  turpentine. 

Use  of  Smell. — The  use  of  the  sense  of  smelling  has  certainly 
been  much  over-rated  by  some  writers,  in  the  instance  of  its 
guiding  us  to  a  choice  of  food.  It  acts  no  doubt  so  far  in  con- 
junction with  taste,  in  determining  what  is  fit  to  be  ealen. 
Smell  particularly  warns  us  to  avoid  eating  what  is  pntrid.  IJut 
man  is  in  this  much  inferior  to  the  lower  animals,  and  has  to 
trust  both  to  his  fornur  experience,  and  to  the  reports  of  the 
taste,  the  eye,  and  the  hand.  In  many  cases  we  are  even  de- 
ceived by  smell  as  to  what  is  fit  for  food  ;  as  several  things  are 
not  uuwholsome  which  are  by  no  means  agreeable  to  the  smell. 
We  may  give  as  instances  of  this,  salt  fish,  onions,  garlic,  mus- 
tard, old  cheese,  which  are  offensive  to  the  smell  of  most  people, 
though  they  are  generally  relished  as  food.  Besides,  we  are 
fond  of  many  smells  which  are  produced  hy  substances  other- 
wise quite  useless  to  us;  such  as  the  fragrance  of  lavender, 
thyme,  otlar  of  roses  ; — in  the  same  way  as  cats  are  fond  of 
the  smell  of  valerian  and  nepeta,  though  to  them  these  are  of 
no  use  whatever  as  food. 

Experiment. — Take  a  piece  of  fresh  valerian  roof,  or  the  fresh 
stem  of  catmint  (called  by  botanists  nepeta  cataria),  and  hold  it 
out  to  a  cat  to  smell.  She  will  be  as  eager  to  seize  it  as  if  it 
were  a  mouse,  though  she  will  not  eat  it.  By  this  means  you 
may  cause  a  cat  to  follow  you  to  any  distance  you  please.  The 
experiment  is  not  found  to  succeed  with  very  young  cats,  either 
because  they  are  deficient  in  smell  while  young,  or  because  the 
influence  of  the  odours  depends  on  some  sexual  feeling. 

Chemists  long  thought  that  the   odoriferous   part  of  bodies 


formeda  peculiar  principle,  dislinctfrom  all  the  other  substan- 
ces entering  into  their  composition,  and  which  they  called  aroma. 
Most  bodies  allow  excessively  minute  particles  to  be  detached 
and  diflused  in  the  atmosphere,  which  becomes  loaded  there- 
with, and  sometimes  carries  them  to  a  considerable  distance, 
as  well  as  conveys  them  to  the  olfactory  organs.  These  parti- 
cles constitute  odours  ;  and  the  infinite  variety  of  them  from 
difl'crent  substances  exhaled,  renders  it  extremely  difficult  to 
classify  them  ;  but  in  a  work  of  this  description  their  classifi- 
cation is  wholly  unnecessary. 

Bodies  whose  particles  are  fixed,  are  termed  inodorous.  The 
odour  of  every  body  is  peculiar  to  itself,  yet  there  is  a  great 
dill'ercncc  among  them,  as  to  the  mode  in  which  the  odours  are 
detached  ;  with  some  it  is  only  when  they  are  heated,  with 
others  only  when  rubbed  ;  some  give  only  a  very  faint,  others  a 
very  strong  smell.  Such  is  the  tenuity  of  odorous  particles, 
that  a  body  may,  during  a  long  time,  disengage  them  without 
sensible  diminution  of  weight. 

The  atmosphere  becomes  loaded  with  the  greater  quantity, 
the  warmer  and  the  more  moist  it  is.  We  know  that  in  a  flower 
garden,  the  air  is  never  loaded  with  fragrant  odours,  nor  is  the 
smell  ever  the  source  of  pleasing  enjoyment,  so  much  as  in  the 
morning,  when  the  dew  is  evaporating  by  the  rays  of  the  sun. 
By  the  smell  we  perceive  the  odorous  effluvia  taken  in  by  inspi- 
ration, and  principally  applied  to  the  Schntiderian  membrane, 
causing  very  delicate  and  delightful  impressions  ;  and  no  sen- 
sations are  remembered  in  so  lively  a  manner  as  those  of  pecu- 
liar odours. 

Wonderful,  indeed,  is  the  variety  of  odours  in  the  vegetable 
kingdom,  and  the  sweet  perfumeof  (lowers  is  no  less  remarkable 
than  the  brilliancy  of  their  lovely  hues.  Indeed,  there  is  as  much 
variety  in  the  odours  of  flowers  as  in  the  flowers  themselves. 
The  extreme  subtlety  of  the  particles  which  flowers  exhale,  i.t 
such,  that  the  smell  of  the  rosemary  which  grows  in  Provence 
reaches  twenty  miles  beyond  sea;  and  a  grain  of  amber  can 
fill  a  room  twenty  feet  square,  and  fifteen  feet  high,  with  its 
perfume. 

Odorous  bodies  may  be  regarded  as  fugitive  and  tenacious; 
for  the  most  pungent  usually  evaporate  most  speedily,  as  ether, 
alcohol,  the  spirituous  tinctures,  and  essential  volatile  oils. 
They  are  likewise  — tnuski/,  as  those  of  musk  and  the  rose,  cha- 
racterized by  their  tenacity  ; — aromatic,  as  the  smell  of  the  lau- 
rel ■,—frai/rant,  as  the  lily,  saffron,  and  the  jasmine,  whose  smell 
is  very  fugitive  ;— fetid,  as  of  valerian  and  fungi  ; — virulent,  as  of 
poppies  and  opium;  «;)e»Hm/!c,  approaching  that  of  garlic; — 
pungent,  as  of  mustard  ; — nauseous,  as  of  gourds,  melons,  cucum- 
bers, and  most  cucurbitaceous  plants  ; — muriatic,  as  that  of 
saline  substances:  distinguishable  further,  as  weak,  strong, 
agreeable,  and  disagreeable.  In  most  cases,  however,  an  odour 
is  described  by  comparing  it  to  that  of  some  well-known  sub- 
stance. 

Odours  are  supposed  to  possess  nutritive,  medicinal,  and 
even  poisonous  properties  ;  but,  in  the  cases  which  have  caused 
these  opinions,  probably  the  inllucnce  of  odours  has  been  con- 
founded with  the  efl'ects  of  absorption.  A  man  after  pounding 
jalap  for  some  time,  will  be  purged  as  if  he  had  swallowed  it. 
These  efl'eets  ought  not  to  be  ascribed  to  the  odour,  but  to  the 
particles  diffused  in  the  atmosphere,  and  introduced  into  the 
circulation,  either  with  the  saliva,  or  the  air  which  he  inspired: 
to  the  same  cause  must  be  attributed  the  intoxication  of  per- 
sons exposed  for  some  time  to  the  vapour  of  spirituous  liquors. 

Liquids,  vapours,  and  gases,  with  many  solids,  reduced  to 
an  impalpable  or  even  coarser  powder,  have  the  power  like 
odours  of  affecting  the  organs  of  smelling.  But  the  mechanism 
of  their  action  is  rather  difl"erent ; — the  air  is  the  ordinary  vehi- 
cle of  odours,  and  transports  them  to  a  distance,  as  well  as  to 
(he  pituitary  membrane  which  lines  the  nasal  canals,  but  which 
is  only  affected  by  odours,  however,  when  inhaled  by  the  nos- 
trils. Hence,  when  any  odour  is  agreeable  or  grateful,  wo 
employ  short  and  frequent  inspirations,  that  the  whole  of  the 
air  received  into  the  lungs  may  pass  through  the  nasal  fossa;  ; 
and,  on  the  contrary,  we  breathe  through  the  mouth,  or  sus- 
pend respiration,  for  a  time,  when  the  odour  is  disagreeable. 

Bodies  reduced  to  a  coarse  powder,  have  also  a  strong  action 
on  the  pituitary  membrane  ;  their  first  action  is  painful  ;  but 
custom  at  length  converts  the  pain  into  a  pleasure,  as  we  see 
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in llic  example  of  tobacco.  The  odours  in  tlio  nppcr  part  of  the 
nasal  cavilics  an-  more  easily  and  slroii;;ly  pcrcrived  ;  liinrc 
we  modify  inspiration  so  tliat  the  air  may  be  dircetcd  towards 
this  point,  whin  we  wish  to  smell  a  body  strongly  '"■  aecuraltly  ; 
Lenee  also,  smilV-takers  endeavour  toearry  it  towards  the  vault 
of  the  nostrils  and  oll'aetory  nerves;  the  minute  ramilieations 
of  whieh  are  distributed  throughout  the  whole  eoneavily  of  the 
former.  Wonderful,  indeed,  is  llie  care  of  nature  in  piovidini; 
the  nasal  fossic  witli  a  eoverin;;  of  hair  to  intercept  the  parti- 
cles of  odoril'erous  bodies  from  altaekius  the  nerves  too  preei- 
pitately,  and  comniunieatin;;  impressions  to  the  brain,  till  it  is 
as  it  were  previously  prepared  to  be  exeited  by  tliein. 

IJut,  odours  may  be  likewise  propa'jated  under  an  exhausted 
receiver  ;  and  certain  bodies  project  odorous  particles  with 
some  force.  They  may  be  attached  to,  or  combined  with,  many 
liquids  and  solids,  to  fix  or  preserve  thera  for  any  length  of 
time. 

OECUMENICAL,  siftnifies  the  same  with  general,  or  univer- 
sal, as  oecumenical  council,  bishop,  &c. 

OEDEMA,  in  Surgery,  a  phlcf;inalic  tumour,  attended  with 
paleness  and  cold,  which  obtains  a  place  in  any  part  of  the 
body,  but  particularly  the  feet. 

OENOTIIKKA,  Tree  Primrose,  a  penus  of  plants  bcIonKin<; 
to  the  octandria  class,  and  in  the  natural  method  ranking  under 
the  17tli  order  Calycanchenui!. 

OESOPHAGUS,  the  Rula,  or  gullet,  is  a  membranaceous 
canal,  reaching  from  the  fauces  to  the  stomach,  and  conveying 
into  it  the  food  taken  in  at  the  mouth. 

OESTRUS,  Gaii  Fly,  a  genus  of  insects  of  the  order  diptera, 
extremely  troublesome  to  horses,  sheep,  and  cattle,  depositing 
their  eggs  in  dill'ereot  parts  of  the  body,  and  producing  very 
painful  tumours,  and  sometimes  death.  The  larvie  are  without 
feet,  short,  thick,  and  annulate,  and  often  furnished  with  small 
liooks.  There  are  twelve  species  named,  from  the  animals  which 
they  infest. 

OFFENCE.  Capital  offences  are  those  for  whieh  the  offender 
loses  his  life ;  not  capital  where  the  offender,  may  lose  his 
lands  and  goods,  be  fined,  or  suffer  corporeal  punishment,  or 
both,  but  whieh  are  not  subject  to  the  loss  of  life. 

OFFICE,  that  function,  by  virtue  of  which  a  person  has  some 
employment  in  the  affairs  of  another.  An  office  is  a  right  to 
exercise  any  public  or  private  employment,  and  to  take  the 
fees  and  emolument  belonging  to  it,  whether  public,  as  those 
of  magistrates  ;  or  private,  as  of  bailiffs,  receivers,  &e.  To 
offer  money  to  procure  the  reversion  of  an  office  in  the  gift  of 
the  crown,  is  a  misdemeanor  at  common  law,  and  punishable  by 
information  ;  and  even  the  attempt  to  induce,  under  the  in- 
fluence of  a  bribe,  is  criminal,  though  never  carried  into  exe- 
cution. An  instance  of  which  occurred  under  the  administra- 
tion of  Mr.  Addington,  who  prosecuted  a  tinman  for  offering 
him  a  sura  of  money  for  a  place  in  the  customs.  Any  contract 
to  procure  the  nomination  to  an  office,  not  within  the  statute  of 
6  Edward  VI.  is  defective  on  the  ground  of  public  policy  ;  and 
the  money  agreed  to  be  given  is  not  recoverable. 

OFFICER.  The  great  officers  of  the  crown,  or  state,  are 
the  Lord  High  Steward,  the  Lord  High  Chancellor,  the  Lord 
High  Treasurer,  the  Lord  High  President  of  the  Council,  the 
Lord  Privy  Seal,  the  Lord  Chamberlain,  the  Lord  High  Consta- 
ble, the  Earl  Marshal. 

Officers,  Field,  are  such  as  command  a  whole  regiment,  as 
the  colonel,  lieutenant-colonel,  and  major. 

Officers,  General,  are  those  whose  command  extends  to 
a  body  of  forces,  composed  of  several  regiments  :  such  are  ge- 
nerals, lieutenant-generals,  major-generals,  and  brigadiers. 

Officers,  Staff,  are  such  as,  in  the  king's  presence,  bear  a 
white  staff,  or  wand  ;  and  at  other  times,  on  their  going  abroad, 
have  it  carried  before  them  by  a  footman,  bare-headed  ;  such 
are  the  Lord  Steward,  Lord  Chamberlain,  Lord  Treasurer,  &c. 

Officers,  Commission,  are  those  appointed  by  the  king's  com- 
mission :  such  are  all  from  the  general  to  the  cornet  inclusive, 
who  are  thus  denominated  in  contradistinction  to  warrant  offi- 
cers, who  are  appointed  by  the  colonel's  or  captain's  warrant, 
as  quarter-masters,  sergeants,  corporals,  and  even  chaplains 
and  surgeons. 

Officers,  Suhaltern,  are  all   who  administer  justice  in  the 
name  of  subjects  ;  as  those  who  act  under  the  Earl  Marshal, 
76. 


Admiral,  &e.     In  the  army  the  subaltern  officers  are  the  licute- 
naiiis,  ((jrncts,  ensigns,  sergeants,  and  crirporals. 

Ul'i'lCl  A  I..,  by  the  ancient  law.  signifies  him  who  is  the  minis- 
ter (if,  or  iitt(  ndaiit  upon,  a  magistrate.  In  the  cannon  law,  it 
is  especially  taken  for  him  to  wiioui  any  bishop  generally  com- 
mits the  charge  of  his  spiritual  jurisdiction  ;  and  in  (his  sense 
there  is  one  in  every  diocese  called  nfficmlis  principialn,  whom 
the  laws  and  statutes  of  this  kingdom  call  chancellor.  :V2  Hen. 
Mil.  I.'). 

OFFICINA  SCULPTORIS,  the  Sculptor's  Shop,  is  a  small 
constellation,  composed  by  M.  La  (Jaille  on  the  south  of  Cetus, 
and  containing,  aeordiiig  to  Flamstead,  twelve  stars,  spread 
over  a  considerable  space  r)f  the  lirmamcut,  but  none  of  them 
exceeding  the  filth  magnitude. 

OFFING,  or  Oifin,  that  part  of  the  sea  a  good  distance  from 
shore,  where  there  is  deep  water,  and  no  need  of  a  pilot  to  con- 
duct the  ship. 

OFFSETS,  in  Gardening,  thoseyoung  shoots  that  spring  from 
the  roots  of  trees  or  plants,  which  being  carefully  separated 
and  planted  in  a  proper  soil,  serve  to  propagate  the  species. 

Offsets,  in  Surveying,  are  those  short  perpendieularj  that 
are  measured  on  the  sides  of  irregular  figures,  for  the  more 
accurate  determination  of  the  area. 

Offset  Staff,  a  staff  or  rod  used  in  surveying  for  measuring 
effects.  It  iseominonly  made  of  light  wood  ten  links  in  length, 
divided  and  numbered  from  one  end  to  the  other. 

OFFWARD,  the  situation  of  a  ship  which  lies  aground,  and 
leans  from  the  shore:  thus  they  say,  "the  ship  heels  offward," 
when  being  aground  she  heels  towards  the  water  side  ;  and  "  the 
ship  lies  with  her  stern  to  the  offward,  and  the  head  to  the  shore- 
ward," when  her  stern  is  towards  the  sea  and  head  to  the  shore. 

OGEE,  in  Architecture,  or  O,  G,  a  moulding  consisting  of 
two  members  ;  one  concave  and  the  other  convex,  or  of  a  round 
and  hollow  like  an  S- 

OGIVE,  in  Architecture,  an  arch  or  branch  of  a  gothic  vault, 
which,  instead  of  being  circular,  passes  diagonally  from  one 
angle  to  another,  and  forms  a  cross  with  the  other  arches.  The 
middle,  when  the  ogives  cross  each  other,  is  called  the  key,  be- 
ing cut  in  a  rose  or  cul  de  lamp-  The  members  or  mouldings  of 
the  ogives  are  called  nerves,  branches,  veins  ;  and  the  arches 
which  separate  the  ogives,  double  arches. 

OIL,  an  unctuous  inflammable  substance,  extracted  from 
several  natural  bodies,  whether  animal  or  vegetable,  as  whale 
oil,  olive  oil,  8ce. 

Oil  obtained  from  Rape  Seedbi/  Pressure. — This  is  used  in  large 
quantities  by  clothiers  and  others,  and  likewise  in  niediciue, 
and  frequently  for  making  the  soap  called  green  soap.  It  is 
also  useful  for  various  purposes  in  domestic  life,  and  particu- 
larly for  burning  in  lamps;  but  it  is  apt  to  become  rancid, 
though  there  are  means  of  purifying  it.  After  the  oil  has  been 
extracted,  the  refuse  is  called  oil-cake,  and  is  employed  for  the 
fattening  of  oxen,  and  in  Norfolk  is  sometimes  broken  to  pieces 
and  strewed  on  the  land  as  manure.  The  roots  of  rape  plants 
may  be  eaten  like  turnips,  but  they  have  a  stronger  taste.  The 
stalks  of  haiilm,  if  strong,  may  be  advantageously  employed  for 
the  enclosing  fences  of  farm  yards.  They  are,  however,  gene- 
rally burnt,  and  in  some  parts  of  the  country  the  ashes,  which 
are  equal  to  the  best  pot-ashes,  are  collected  together  and  sold. 

To  Prepare  an  Oil  for  Clocks  and  other  delicate  Machinery. — 
The  oil  for  diminishing  friction  in  delicate  machines,  ought  to 
be  completely  deprived  of  every  kind  of  acid  and  mucilage  : 
and  to  be  capable  of  enduring  a  very  intense  degree  of  cold 
without  freezing.  In  fact,  it  ought  to  consist  entirely  of  elaiiie 
or  the  oily  principle  of  solid  fat,  and  to  be  perfectly  free  from 
stearine  or  solid  fat.  Now  it  is  not  a  difficult  matter  to  extract 
the  elaine  from  all  the  fixed  oils,  and  even  from  seeds,  by  the 
process  recommended  by  Chevreul,  which  consists  in  treating 
the  oil  in  a  mattrass  with  seven  or  eight  times  its  weight  of 
alcohol  till  boiling.  The  liquid  is  then  to  be  decanted,  and  ex- 
posed to  the  cold,  the  stearine  will  then  separate  from  it  in  the 
form  of  aerystallized  precipitate.  The  alcoholic  solution  is  after- 
wards to  be  evaporated  to  a  fifth  part  of  its  volume,  and  the 
elaine  will  then  be  obtained,  which  ought  to  be  colourless,  insi- 
pid, without  smell,  and  incapable  of  altering  the  colour  of  the 
infusion  of  litmus  or  turnsole,  and  having  the  consistence  of 
pure  white  olive  oil. 
S)  B 
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OIL  MILL.  This  machine  is  used  for  expressing  their  oils 
from  fruits,  grains,  &c.  ;  and  the  following  description,  which 
is  given  in  Dr.  Gregory's  Mechanics,  is  that  of  a  Dutch  mill 
employed  for  grinding  and  expressing  lint  and  rape  seed,  &c. 
The  original  mill  is  put  in  motion,  we  believe,  by  wind;  the 
Doctor,  however,  employs  water  as  a  first  mover. 

In  the  Plate  Oil  Mill,  &c.  fig.  A,  1  is  the  elevation  of 
a  wheel,  over  or  under  shot,  as  the  situation  may  require. 
2,  the  bell-metal  socket,  .supported  by  masonry,  for  receiving 
the  outer  gudgeon  of  the  water  wheel.     3,  the  water  course. 

Fig.  B.  1,  a  spur  wheel  upon  the  same  axis,  having  52  teeth. 
2,  the  trundle  that  is  driven  by  No.  1,  and  has  78  staves.  3, 
The  wallower,  or  axis  for  raising  the  pestles.  It  is  furnished 
round  its  circumference  with  wipers  for  lifting  the  pestles,  so 
that  each  may  fall  twice  during  one  turn  of  the  water  wheel, 
that  is,  three  wipers  for  each  pestle.  4,  a  frame  of  timber, 
carrying  a  concave  half-cylinder  of  bell  metal,  in  which  the 
wallower  (cased  in  that  part  with  iron  plates)  rests  and  turns 
round.  5,  masonry  supporting  the  inner  gudgeon  of  the  water 
wheel,  and  the  abovementioned  frame.  6,  gudgeon  of  the 
wallower,  which  bears  against  a  bell-metal  step  fixed  in  the 
wall.  This  double  support  of  the  wallower  is  found  to  be 
necessary  in  all  mills  which  drive  a  number  of  heavy  stampers. 

Fig.  C  is  the  elevation  of  the  pestle  and  press  frame,  their 
furnitures,  the  mortars,  and  the  press  pestles-  1,  the  six 
pestles.  2,  cross  pieces  between  the  two  rails  of  the  frame, 
forming,  with  these  rails,  guides  for  the  perpendicular  motion 
of  the  pestles.  3,  the  two  rails.  The  back  one  is  not  seen. 
They  are  checked  and  bolted  into  the  standards  No.  12.  4,  the 
tails  of  the  lifts,  corresponding  to  the  wipers  upon  the  wallower. 
See  the  article  Wiper.  5,  another  rail  in  front,  for  carrying 
the  detents  which  hold  up  the  pestles  when  not  acting.  It  is 
marked  14  in  fig.  M.  6,  a  beam  a  little  way  behind  the  pestles. 
To  this  are  fixed  the  pulleys  for  the  ropes  which  lift  and  stop 
the  pestles.  It  is  represented  by  16  in  fig.  M.  7,  the  said 
pulleys  with  their  ropes.  8,  the  driver,  which  strikes  the 
wedge  that  presses  the  oil.  9,  the  discharger,  a  stamper  which 
strikes  upon  the  iiivcrted  wedge,  and  loosens  the  press.  10. 
the  lower  rail  uith  its  cross  pieces,  forming  the  lower  guides  of 
the  pestles.  11,  a  small  cogwheel  upon  the  wallower,  for 
turning  the  spatula,  which  stirs  about  the  oil  seed  in  the  chauf- 
fer pan.  It  has  28  teeth,  and  is  marked  No.  6  in  fig.  M.  12, 
the  four  standards,  mortised  below  into  the  block,  and  above 
into  the  joists  and  beams  of  the  building.  13,  the  six  mortars 
hollowed  out  of  the  block  itself,  and  in  shape  pretty  much  like 
a  kitchen  pot.  14,  the  feet  of  the  pestles,  rounded  into  cylin- 
ders, and  shod  with  a  great  lump  of  iron.  15,  a  board  behind 
the  pestles,  standing  on  its  edge,  but  inclining  a  little  back- 
wards- There  is  such  another  in  front,  but  not  represented 
here.  These  form  a  sort  of  trough,  which  prevents  the  seed 
from  being  scattered  about  by  the  fall  of  the  pestles,  and  lost. 
IC,  the  first  press  box,  (also  hollowed  out  of  the  block,)  in 
which  the  grain  is  squeezed,  after  it  has  come  for  the  first  time 
from  below  the  millstones.  17,  the  second  press  box,  at  the 
other  end  of  the  block,  for  squeezing  the  grain  alter  it  has 
passed  a  second  time  under  the  pestles.  18,  frame  of  timber 
for  supporting  the  other  end  of  the  wallower,  in  the  same  man- 
lier as  at  No.  4,  fig.  B.  19,  small  cog  wheel  on  the  end  of  the 
w  allower,  for  giving  motion  to  the  millstones.  It  has  28  teeth. 
20,  gudgeon  of  the  wallower.  bearing  on  a  bell-metal  socket 
fixed  in  the  wall.  21,  vessels  for  receiving  the  oil  from  the 
press  boxes. 

Fig.  D.  Elevation  and  mechanism  of  the  millstones.  1,  up- 
right shaft,  carrying  the  great  cog  wheel  above,  and  the  runner 
millstones  below  in  their  frame.  2,  cog  wheel  of  76  cogs, 
driven  by  No.  19,  of  fig.  C.  3,  the  frame  of  the  runners.  4,  the 
innermost  runner,  or  the  one  nearest  the  shaft.  5,  outermost 
ditto,  being  further  from  the  shaft.  6,  the  inner  rake,  which 
collects  the  grain  under  the  outer  runner.  7,  the  outer  rake, 
which  collects  the  grain  under  the  inner  runner.  In  this  man- 
ner the  grain  is  always  turned  over  and  over,  and  crushed  in 
every  direction.  The  inner  rake  lays  the  grain  in  a  slope,  of 
which  fig.  O  is  a  section ;  the  runner  tlattens  it,  and  the  second 
ra'Kc  lifts  it  again,  as  is  marked  in  fig-  P  ;  so  that  every  side  of 
a  grain  is  presented  to  the  millstone,  and  the  rest  of  the  legger 
ur  nether  millstone  is  so  swept  by  them,  that  not  a  single  gra^u 


is  left  on  any  part  of  it.  The  outer  rake  is  also  furnished  with 
a  rag  of  cloth,  which  rubs  against  the  border  or  hoop  that  sur- 
rounds the  nether  millstone,  so  as  to  drag  out  the  few  grains 
which  might  otherwise  remain  in  the  corner.  8,  the  ends  of 
the  iron  axle  which  passes  through  the  upright  shaft,  and 
through  the  two  runners.  Thus  they  have  two  motions  :  Imo, 
a  rotation  round  their  own  axis  ;  2do,  that  by  which  they  arc 
carried  round  upon  the  nether  millstone  on  which  they  roll. 
The  holes  in  these  millstones  are  made  a  little  wide;  and  the 
holes  in  the  ears  of  the  frame,  which  carry  the  ends  of  the  iron 
axis,  are  made  oval  up  and  down.  This  great  freedom  of 
motion  is  necessary  for  the  runner  millstones,  because  fre- 
quently more  or  less  of  the  grain  is  below  them  at  a  time,  and 
they  must  therefore  be  at  liberty  to  get  over  it  without  strain- 
ing, and  perhaps  breaking,  the  shaft.  9,  the  ears  of  the  frame 
which  lead  the  two  extremities  of  the  iron  axis.  They  are 
mortised  into  the  under  side  of  the  bars  of  the  square  frame, 
that  is  carried  round  with  the  shaft.  10.  The  border  or  hoop 
which  surrounds  the  nether  millstone.  11  and  12,  the  nether 
millstone,  and  masonry  which  supports  it. 

Fig.  K.  Plan  of  the  runner  millstones,  and  the  frame  which 
carries  them  round.  1, 1,  arc  the  two  millstones.  3, 3,  3,  3,  the 
outside  pieces  of  the  frame.  4,4,4,4,  the  cross  bars  of  the 
frame  which  embrace  the  upright  shaft  5,  and  give  motion  to 
the  whole.  6,  6,  the  iron  axis  upon  which  the  runners  turn. 
7,  the  outer  rake.     8,  the  inner  ditto. 

Fig.  L  represents  the  nether  millstone  seen  from  above.  1, 
the  wooden  gutter,  which  surrounds  the  nether  millstone.  2, 
The  border  or  hoop,  about  six  inches  high  all  round,  to  prevent 
any  seed  from  being  scattered.  3,  an  opening  or  trap  door  in 
the  gutter,  which  can  be  opened  or  shut  at  pleasure.  When 
open,  it  allows  the  bruised  grain  collected  in  and  shoved  along 
the  gutter  by  the  rakes  to  pass  through  into  troughs  placed 
below  to  receive  it.  4,  portion  of  the  circle  described  by  the 
outer  runner.  5,  portion  of  the  circle  described  by  the  inner 
one.  By  these  we  see  that  the  two  stones  have  difi'erent  routes 
round  the  axis,  and  bruise  more  seed.  6,  the  outer  rake.  7, 
the  inner  ditto.  8,  the  sweep,  making  part  of  the  inner  rake, 
occasionally  let  down  for  sweeping  off  all  the  seed  when  it  has 
been  sufliciently  bruised.  The  pressure  and  action  of  these 
rakes  is  adjusted  by  means  of  wooden  springs,  which  cannot 
be  easily  and  distinctly  represented  by  any  figure.  The 
oblique  position  of  the  rakes  (the  outer  point  going  foremost) 
causes  them  to  shove  the  grain  inwards  or  toward  the  centre, 
and  at  the  same  time  to  turn  it  over,  somewhat  in  the  same 
manner  as  the  mould  board  of  a  plough  shoves  the  earth  to  the 
right  hand,  and  partly  turns  it  over.  Some  mills  have  but  one 
ssveeper,  and,  indeed,  there  is  great  variety  in  the  form  and 
construction  of  this  part  of  the  machinery. 

Fig.  M,  profile  of  the  pestle  frame.  1,  section  of  the  horizon- 
tal shaft.  2,  three  wipers  for  lilting  the  pestles.  See  Wipek. 
3,  little  wheel  of  28  teeth,  for  giving  motion  to  the  spatula.  4, 
another  wheel,  which  is  driven  by  it,  having  20  teeth.  5,  hori- 
zontal axle  of  ditto.  6,  another  wheel  on  the  same  axle,  hav- 
ing 13  teeth.  7,  a  wheel  upon  the  upper  end  of  the  spindle, 
having  12  teeth-  8,  two  guides,  in  which  the  spindle  turns 
freely,  and  so  that  it  can  be  shifted  higher  and  lower.  9,  a 
lever,  moveable  round  the  piece  No.  14,  and  having  a  hole  in 
it  at  9,  through  which  the  spindle  passes,  turning  freely. 
The  spindle  has  in  this  place  a  shoulder,  which  rests  on  the 
border  of  the  hole  9  ;  so  that  by  the  motion  of  this  lever  the 
spindle  may  be  disengaged  from  the  wheel  work  at  pleasure. 
This  motion  is  given  to  it  by  means  of  the  lever  10, 10,  moveable 
round  its  middle.  The  workman  employed  at  the  chauffer 
pulls  at  the  rope  10,11,  and  thus  disengages  the  spindle  and 
spatula.  11,  a  pestle  seen  sidewise.  12,  the  lift  of  ditto.  13, 
the  upper  rails,  marked  No.  3  in  fig.  C.  14,  the  rail,  marked 
No.  5  in  fig.  C.  To  this  are  fixed  the  detents,  which  serve  to 
stop  and  hold  up  the  pestles.  15,  a  detent,  which  is  moved  by 
the  rope  at  its  outer  end-  16,  a  bracket  behind  the  pestles, 
having  a  pulley,  through  which  passes  the  rope  going  to  the 
detent  15.  17,  the  said  pulley.  18,  the  rope  at  the  workman's 
hand,  passing  through  the  pulley  17,  and  fixed  to  the  end  of 
the  detent  15.  This  detent  naturally  hangs  perpendicular  by 
its  own  weight.  When  the  workman  wants  to  stop  a  pestle, 
he  pulls  at  the  rope  18,  during  the  rise  of  the  pestle.     When 
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tills  is  at  its  prcatest  lieiRlit,  llie  detent  is  horizontal,  and  pre- 
vents the  pestle  from  fnllinp  by  means  of  a  pin  projectinf;  from 
the  side  of  ihe  pestle,  which  rests  upon  the  detent,  the  detent 
itself  heing  held  in  that  position  hy  liitcliinK  the  loop  of  the 
rope  upon  a  pin  at  the  workman's  hand.  I'J,  the  two  lower 
rails,  marked  No.  10,  (if;.  C.  20,  Great  wooden,  and  sometimes 
stone,  block,  in  whieh  the  mortars  are  formed,  marked  No.  21 
in  fip.  C.  21,  vessel  placed  below  the  press  boxes  for  receiving 
the  oil.  22,  Chaull'er,  or  little  furnace,  for  warming  the  bruised 
grain.  23,  backet  in  the  front  of  tlie  chaullcr,  tapering  down- 
wards, and  opening  below  in  a  narrow  slit.  The  hair  bags,  in 
which  the  grain  is  to  be  pressed  after  it  has  been  warmed  in  the 
cliaull'er,  are  filled  by  placing  them  in  this  backet.  The  grain 
is  lifted  out  of  the  chauller  with  a  ladle,  and  put  into  these 
bags;  and  a  good  quantity  of  oil  runs  from  it  through  the  slit 
at  the  bottom  into  a  vessel  set  to  receive  it.  21,  the  spatula 
attached  to  the  lower  end  of  the  spindle,  and  turning  round 
among  the  grain  in  the  chauller-pan,  thus  preventing  it  from 
stii^king  to  the  bottom  or  sides,  and  getting  too  much  heat. 

The  first  part  of  the  process  at  an  oil-mill  is  bruising  the 
seed  under  the  runner  stones.*  That  this  may  be  more  expe- 
ditiously done,  one  of  the  runners  is  set  about  two-thirds  of  its 
own  thickness  nearer  the  shaft  than  the  other.  Thus  they  have 
dill'erent  treads  ;  and  the  grain,  which  is  a  little  heaped  towards 
the  centre,  is  thus  bruised  by  both.  The  inner  rake  gathers  it 
up  under  the  outer  stone  into  a  ridge,  of  which  the  section  is 
represented  in  fig-  O.  The  stone  passes  over  it,  and  flattens  it. 
It  is  gathered  up  again  into  a  ridge,  of  the  form  of  fig.  P, 
under  the  inner  stone,  by  the  outer  rake,  which  consists  of  two 
parts.  The  outer  part  presses  close  on  the  wooden  border 
which  surrounds  the  nether  stone,  and  shoves  the  seed  oblicpicly 
inwards,  while  the  inner  part  of  this  rake  gathers  up  what  had 
spread  toward  the  centre.  The  other  rake  has  a  joint  near  the 
middle  of  its  length,  by  wtiich  the  outer  half  of  it  can  be  raised 
from  the  nether  stone,  while  the  inner  half  continues  pressing 
on  it,  and  thus  scrapes  oil'  the  moist  paste.  When  the  seed  is 
sufficiently  bruised,  the  miller  lets  down  the  outer  end  of  the 
rake.  This  immediately  gathers  the  whole  paste,  and  shoves 
it  obliquely  outwards  to  the  wooden  rim,  where  it  is  at  last 
brought  to  a  part  that  is  left  unboarded,  and  it  falls  through 
into  troughs  placed  to  receive  it.  These  troughs  have  holes 
in  the  bottom,  through  which  the  oil  drips  all  the  time  of  the 
operation.  This  part  of  the  oil  is  directed  into  a  particular 
cistern,  being  considered  as  the  purest  of  the  whole  ;  having 
been  obtained,  without  pressure,  by  the  mere  breaking  of  the 
hull  of  the  seed. 

In  some  mills  this  operation  is  expedited,  and  a  much  greater 
quantity  of  this  best  oil  is  obtained,  by  having  the  bed  of 
masonry  which  supports  the  legger  formed  in  a  little  furnace, 
and  gently  heated.  But  the  utmost  care  is  necessary  to  pre- 
vent the  heat  from  becoming  considerable.  This,  enabling  the 
oil  to  dissolve  more  of  the  fermentable  substance  of  the  seed, 
exposes  the  oil  to  the  risk  of  growing  soon  very  rancid  ;  and, 
in  general,  it  is  thought  a  hazardous  practice,  and  the  oil  does 
not  bring  so  high  a  price. 

When  the  paste  comes  from  under  the  stones,  it  is  put  into 
the  hair  bags,  and  subjected  to  the  first  pressing.  The  oil 
thus  obtained  is  also  esteemed  as  of  the  first  quality,  scarcely 
inferior  to  the  former,  and  is  kept  apart;  (the  great  oil  (cistern 
being  divided  into  several  portions  by  partitions.)  The  oil 
cakes  of  this  pressing  are  taken  out  of  the  bags,  broken  to 
pieces,  and  put  into  the  mortars  for  the  first  stamping.  Here 
the  paste  is  again  broken  down,  and  the  parenchyma  of  the 
seed  reduced  to  a  fine  meal.  Thus  free  egress  is  allowed  to 
the  oil  from  every  vesicle  in  which  it  is  contained  ;  hut  it  is 
now  rendered  much  more  clammy,  by  the  forcible  mixture  of 
the  mucilage,  and  even  of  the  finer  parts  of  the  meal.  When 
sufTiciently  pounded,  the  workman  stops  the  pestle  of  a  mor- 
tar when  at  the  top  of  its  lift,  and  carries  the  contents  of  the 
mortar  to  the  first  chaulVer  pan,  where  it  is  heated  to  about  the 


•  We  are  Inlii,  that  in  a  mill  at  ReichenliolTen,  in  Alsace,  a  considerable 
improveraent  lias  been  made  by  passing  the  seed  between  two  small  iron 
rollers,  before  it  is  put  under  the  millstones.  A  great  deal  of  work  is  said 
to  be  saved  by  Ibis  preliminary  operation,  and  finer  oil  produced;  whicb  we 
think  very  probable.     Tbe  stamping  and  pressing  go  on  as  in  olber  mills. 


temperature  of  melting  bees'  wax,  (this,  we  arc  told,  in  tho 
test,)  and  all  the  while  stirred  about  by  the  spatula,  rroin 
thence  it  is  again  put  into  hair  bags,  in  tin;  niaiiner  already 
described;  and  the  oil  which  drips  from  it  during  this  upera 
lion  is  considered  as  the  best  of  the  second  cpiality,  and  in 
some  mills  is  kept  apart.  The  paste  is  now  subjected  to  the 
second  pressing,  and  the  oil  is  that  of  the  second  quality.  All 
this  operation  of  pounding  and  heating  is  performed  by  one 
workman,  who  has  constant  employment  by  taking  the  four 
mortars  in  succession.  The  putting  into  the  bags,  and  con- 
ducting of  the  presses,  gives  equal  employment  to  another 
workman. 

In  the  mills  of  I'icardy,  Alsace,  and  most  of  Flanders,  the 
operation  ends  here  ;  and  the  produce  from  the  chaulTer  is 
increased,  by  putting  a  spoonful  or  two  of  water  into  the  pan 
among  the  paste.  IJiit  the  Dutch  take  more  pains.  They  add 
no  water  to  the  paste  of  this  their  first  stamping.  They  say 
that  this  greatly  lowi'rs  the  (|iiality  of  the  oil.  The  cakes  w  liicli 
result  from  this  pres.siiig,  and  are  there  sold  as  food  for  cattle, 
arc  still  fat  and  sottish.  The  Dutch  break  them  down,  and 
subject  them  to  the  pestles  for  the  second  stamping.  These 
reduce  them  to  an  impalpable  paste,  still  like  clay.  It  is  lifted 
out,  and  put  into  the  second  chaullcr  pan;  a  few  spoonfuls  of 
water  are  added,  and  the  whole  kept  for  some  time  as  hot  as 
boiling  water,  and  carefully  stirred  all  the  while.  From  thence 
it  is  lifted  into  the  hair  bags  of  the  last  press,  subjected  to  the 
press;  and  a  quantity  of  oil  of  the  lowest  quality  is  obtained, 
sullieient  for  giving  a  satisfactory  profit  to  the  miller.  The 
cake  is  now  perfectly  dry  and  hard,  like  a  piece  of  board,  and 
is  sold  to  the  farmers.  Nay,  there  arc  small  mills  in  Holland 
which  have  no  other  employment  than  extracting  oil  from  the 
cakes  which  they  purchase  from  the  French  and  Brabanlers  ;  a 
clear  indication  of  tlie  superiority  of  the  Dutch  practice. 

The  nicety  with  which  that  industrious  people  conduct  all 
their  business  is  remarkable  in  this  manufacture.  In  their  oil 
cistern,  the  parcnchymous  part,  which  unavoidably  gets 
through,  in  some  degree,  in  every  operation,  gradually  sub- 
sides;  and  the  liquor,  in  any  division  of  the  cistern,  comes  to 
consist  of  strata  of  dilTerent  degrees  of  purity.  The  pumps, 
which  lift  it  out  of  each  division,  are  in  pairs  ;  one  takes  it  up 
from  the  very  bottom,  and  the  other  only  from  half  depth.  The 
last  only  is  barreled  up  for  the  market,  and  the  other  goes  into 
a  deep  and  narrow  cistern,  where  the  dreg  again  subsides,  and 
more  pure  oil  of  that  quality  is  obtained.  By  such  careful  and 
judicious  practices,  the  Dutch  not  only  supply  themselves 
with  this  important  article,  but  annually  send  considerable 
quantities  even  into  those  provinces  of  France  and  Flanders, 
where  they  bought  the  seed  from  which  it  was  extracted.  When 
we  reflect  on  the  high  price  of  labour  in  Holland,  on  tlie  want 
of  timber  for  machinery,  on  the  expense  of  building  in  that 
country,  and  in  the  enormous  expense  of  windmill  machinery, 
both  in  the  first  direction  and  the  subsequent  wear  and  tear,  it 
must  be  evident,  that  oil  mills  erected  in  England  on  water 
falls,  and  after  the  Dutch  manner,  cannot  fail  of  being  a  great 
national  advantage.  The  chatcllanie  or  seigneurie  of  Lille, 
alone  makes  annually  between  30,(J00  and  40,000  barrels,  each 
containing  about  2G  gallons. 

What  is  here  delivered  is  only  a  sketch.  Every  person 
acquainted  with  machinery  will  understand  the  general  move- 
ments and  operations.  But  the  intelligent  mechanic  well 
knows,  that  operations  of  this  kind  have  many  minute  circum- 
stances which  cannot  be  described,  and  which,  nevertheless, 
may  have  great  influence  on  the  whole. — Dr.  Oier/oiy's  Ma- 
c/iiiies,  vol.  2. 

OIL  GAS,  If  oil,  tallow,  or  wax,  be  let  fall  upon  red-hot 
iron,  or  made  to  pass  through  red-hot  iron  pipes,  it  will  be  re- 
solved into  a  combustible  gas.  The  fact  was  long  known  to 
chemists  ;  and  alter  the  success  of  lightiug  by  coal-gas  was 
made  appareut.  Messrs.  Taylor  and  Martineau  contrived  an 
ingenious  apparatus  for  producing  oil  gas  on  a  large  scale,  as 
a  substitute  for  candles,  lamps,  and  eoal  gas.  Oil  gas  has 
several  advantages  over  coal  gas.  It  lias  no  unpleasant  smell 
in  a  room  ;  it  docs  not  require  the  expense  of  being  purified  by 
lime  :  it  will  not  injure  in  the  least,  books,  pictures,  or  fine  fur- 
niture ;  it  has  no  corrosive  elTccts  on  the  pipes  which  convey 
it.     It  is  far  more  economical  than  argand  lamps,  or  mould  or 
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wax  candles.  It  t;ives  a  very  bright  light;  and  one  cubic  foot 
of  oil  gas  will  yield  much  more  light  than  the  same  quantity  of 
coal  gas.  This  last  is  a  great  advantage,  where  saving  of  room 
is  important. 

OliBERS,  a  name  sometimes  given  to  the  planet  Pallas, 
discovered  by  Dr.  Olbers,  March  28tb,  1802 ;  but  since  tlie 
discovery  of  a  second  planet  by  the  same  astronomer,  viz. 
Vesta,  March  29th,  1807,  the  name  Olbers  is  usually  changed 
for  that  of  Pallas,  to  prevent  confusion  between  the  two.  See 
Pallas. 

OLEA,  Olive,  a  genus  of  the  diandria  monogynia  class  and 
order.  Natural  order  of  sepiariae.  Jasmineae,  Jussieu.  Es- 
sential character;  corolla  four-cleft;  with  subovate  segments; 
drupe  one-seeded.  There  are  seven  species.  The  olive  seldom 
becomes  a  large  tree  ;  two  or  three  stems  frequently  rise  from 
the  same  root,  from  twenty  to'  thirty  feet  in  height,  putting  out 
branches  almost  their  whole  length,  covered  with  a  grayish 
bark.     See  Olive  below. 

OLEFIANT  GAS.  This  gas  differs  from  the  common  gas  in 
this,  that  it  consists  of  one  prime  of  carbon  and  one  of  hydro- 
gen, instead  of  one  prime  of  carbon  and  two  of  hydrogen. 

OLEIC  ACID,  is  an  oil  obtained  from  potass  and  hogs'  lard 
saponified,  which  has  the  property  of  saturating  bases,  and 
forming  neutral  compounds. 

OLERON  Liws,  laws  relating  to  maritine  affairs,  and  so 
called,  because  made  when  king  Richard  I.  was  at  the  Isle  of 
Oleron,  in  Aquitaine. 

OLFACTORY  Nerves,  the  first  pair  of  the  head,  so  called 
from  their  being  the  immediate  instruments  of  smelling. 

OLIBANUM.  A  gum  resin,  the  product  of  the  Juniperus 
Lycia,  brought  from  Turkey  and  the  East  Indies  usually  in 
drops  or  tears.  The  best  is  of  a  yellowish  white  colour,  solid, 
hard,  and  brittle :  when  chewed  for  a  little  time,  it  renders  the 
spittle  white,  and  impresses  an  unpleasant  bitterish  taste; 
laid  on  burning  coals,  it  yields  an  agreeable  smell. 

OLIGARCHY,  a  form  of  government  wherein  the  admis- 
tration  of  affairs  is  lodged  in  the  hands  of  a  few  persons. 

OLIVE.  The  olive  in  all  ages  has  been  held  in  peculiar  esti- 
mation, as  the  bounteous  gift  of  Heaven  ;  it  is  still  considered 
as  emblematic  of  peace  and  plenty  ;  the  great  quantity  of 
oil  which  it  produces  in  some  countries,  effectually  realizes  the 
latter  of  these  blessings  ,  Unripe  olives  pickled,  especially  the 
Provence  and  Lucca  sorts,  are  to  many  persons  extremely 
grateful  ;  they  are  supposed  to  promote  digestion. 

OLIVINE,  in  Mineralogy,  a  species  of  the  chrysolite  family, 
found  in  the  form  of  crystals,  chiefly  in  basalt;  colour  between 
asparagus  and  olive  green  ;  specific  gravity  32. 

OLLARIS  LAPIS,  or  Potstone,  found  abundantly  near  the 
lake  of  Como,  is  made  into  pots,  and  is  also  employed  in  Green- 
land. Its  constituents  are  silica  39,  magnesia  16,  oxide  of 
iron  10,  carbonic  acid  20,  water  10.  It  occurs  in  beds  of  primitive 
slate. 

OLYMPIAD,  in  Chronology,  a  period  of  four  years,  by 
which  the  Greeks  reckoned  their  time;  being  thus  called  from 
the  Olympic  games  held  every  fourth  year,  during  five  days 
near  the  summer  solstice,  on  the  banks  of  the  river  Alpheus, 
near  Olympia,  a  city  of  Elis.  The  first  Olympiad  began  the 
year  3938  of  the  Julian  period,  corresponding  to  776  years 
before  Christ.  The  computation  by  these  games  ended  with 
the  404th,  being  the  440th  of  the  present  Christian  era. 

OMBROMETER,  a  name  given  by  Mr.  Pickering  to  the 
pluviometer,  or  rain  gauge. 

OMNIUM,  a  term  in  familiar  use  among  stock-brokers  and 
speculators  in  the  funds,  to  express  the  whole  of  the  articles 
«hich  the  subscribers  to  a  loan  receive  from  government.  Thus, 
if  the  subscribers,  according  to  their  agreement  with  govyrn- 
ment,  are  to  have  for  eveiy  hundred  pounds  advanced  a  certain 
sum  in  3  per  cent,  consols,  a  further  sum  in  4  per  cents,  and  a 
proportion  of  the  long  annuities,  the  blank  receipts  which  they 
receive  for  making  the  instalments  on  the  several  articles,  are, 
when  disposed  of,  independent  of  each  other,  as  the  3  percent, 
consols  only,  called  scrip  ;  when  the  receipts  are  sold  together 
as  originally  received,  they  are  usually  called  omnium.  As  the 
omnium  of  every  loan  is  the  subject  of  extensive  speculations, 
it  generally  is  liable  to  considerable  variations  witli  respect  to 
its  current  price,  sometimes  selling  at  a  high  premium,  at  other 


times  at  a  discount,  according  to  the  circumstances  whicli  take 
place  between  the  agreement  for  the  loan  and  the  day  fixed  for 
paying  the  last  instalment. 

OMPHACITE,  a  mineral  of  a  leek  green  colour,  found  in 
Carinthia. 

OMPHALOPTER,  a  name  sometimes  given  to  a  convex  lens. 

ONION,  The  Common,  known  by  its  cylindrical  hollow 
leaves,  and  swelling  pipy  stalk,  is  a  bulb  that  does  not  throw 
out  offsets.  Onions  are  propagated  by  seeds  which  are  sown  in 
spring ;  and  the  bulbs  or  roots  arrive  at  perfection  in  the 
autumn.  The  whole  plant  when  young  is  eaten  as  salad. 
Onions  generally  cease  to  grow  towards  the  middle  of  August, 
the  stalks  and  leaves  at  that  time  shrinking  and  turning  brown. 
Shortly  after  this  they  must  be  drawn  out  of  the  earth  ;  the 
tops  and  blades  must  be  cut  off;  and  tlie  roots  dried,  either  in 
a  warm  place,  or  by  exposure  to  the  sun.  Spanish  onions  are 
of  large  size,  and  flattened  shape ;  and  Portugal  onions  are 
large,  handsome  bulbs,  of  roundish  form.  The  kinds  of  onions 
in  cultivation  are,  the  Deptford,  the  Reading,  the  white  Spanish, 
the  Portugal,  the  Globe,  and  the  Silver-skinned.  All  these 
varieties  are  usually  sown  in  the  spring  of  the  year,  and  are 
good  either  eaten  in  their  young  state,  or  after  they  are  dried 
in  the  winter.  The  silver-skinned  kind  is  mostly  in  use  for 
pickling.  The  globe  and  Deptford  kinds  are  remarkable  for 
keeping  late  in  the  spring.  A  portion  of  all  the  other  sorts 
should  be  sown,  as  they  are  all  very  good,  and  some  kinds  will 
keep  when  others  will  not.  By  the  common  people,  onions 
are  frequently  eaten  raw  with  their  food.  This  has  particularly 
been  the  case,  and  from  time  immemorial,  with  the  inhabitants 
of  Egypt.  By  stimulating  the  stomach  they  are  supposed  to 
favour  digestion  ;  and  some  persons  have  imagined  that  they 
possess  a  large  portion  of  alimentary  matter :  while  others  say 
that  they  afford  little  or  no  nourishment,  and  that,  when  eaten 
freely,  they  produce  flatulencies,  occasion  thirst,  headaches, 
and  turbulent  dreams-  They  have  so  much  acrimony  as  gene- 
rally to  affect  the  breath  for  many  hours  ;  but  when  boiled  or 
roasted  this  is  in  great  measure  dissipated,  and  they  then  ex- 
hibit some  sweetness,  with  a  considerable  portion  of  mucilagi- 
nous matter.  Onions  are  of  great  use  in  several  culinary  pre- 
parations, but  particularly  in  soup  and  pickles.  They  are 
employed  in  medicine  chiefly  as  poultices  for  swellings  ;  and 
have  been  recommended,  by  some  persons,  to  be  rubbed  on 
bald  parts  of  the  head,  to  promote  the  growth  of  the  hair. 

ONOCLEA,  a  genus  of  plants  belonging  to  the  cryptogamia 
class  and  order  of  Filices. 

ONONIS,  a  genus  of  plants  belonging  to  the  diadelphia 
class. 

ONOPERDUM,  a  genus  of  plants  belonging  to  the  synge- 
nesia  class,  and  in  the  natural  method  ranking  under  the  49lh 
order,  Corapositae. 

ONOSM2V,  a  genus  of  plants  belonging  to  the  pentandria 
class,  and  in  the  natural  method  ranking  under  the  41st  order, 
Asperifoliae. 

ONYX.  A  chalcedony  with  alternate  layers  of  white,  black, 
and  dark  brown. 

OPACITY,  that  quality  of  bodies  which  renders  them 
opaque,  in  contradistinction  to  transparency. 

OPAKE,  or  Opaque,  not  translucent  nor  transparent ;  ot, 
that  which  prevents  the  free  admission  of  the  rays  of  light. 

OPAL,  in  Mineralogy,  a  species  of  the  quartz  family,  found 
in  many  parts  of  Europe,  especially  in  Hungary.  When  first 
dug  out  of  the  earth  it  is  soft,  but  it  hardens  and  diminishes  in 
bulk  by  exposure  to  the  air.  The  specific  gravity  varies  from 
1-9.  to  2-5.  There  are  four  sub-species,  viz,  the  precious,  the 
common,  the  semi,  and  the  wood  opal. 

OPERA,  a  dramatic  composition  set  to  music,  and  sung  on 
the  stage,  accompanied  with  musical  instruments,  and  enriched 
with  magnificent  dresses,  machines,  and  other  decorations. 

Opera  Glass,  in  Optics,  so  called  from  its  use  in  theatres,  &c. 
it  is  sometimes  called  a  "  diagonal  perspective,"  from  its  con- 
struction. It  consists  of  a  tube  about  four  inches  long,  in  each 
side  of  which  there  is  a  hole  exactly  against  the  middle  of  a 
plane  mirror,  which  reflects  the  rays  falling  upon  it  to  the  con- 
vex glass,  through  which  they  are  refracted  to  the  concave  eye- 
glass, whence  they  emerge  parallel  to  the  eye  at  the  hole  in 
the  tube.    This  instrument  is  not  intended  to  magnify  objects 
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moro  tlmn  about  two  or  three  times.  The  peculiar  nrlifiee  is 
to  view  n  person  lit  asninll  distniiee,  su  that  no  on<'  shall  know 
who  is  oliscrvcil  ;  for  the  instrument  points  to  a  iliUirent  ohjeut 
from  that  whi(^h  is  viewed  ;  and  as  there  is  a  hole  on  each  side,  it 
is  inipos'ihie  to  kno%¥  on  which  Ijand  the  object  is  situated 
which  you  are  looking;  at. 

OIMITII ALMIA,  in  Medicine,  an  inflanimation  of  the  mem- 
branes which  invest  the  eye. 

DPIIIDHIM,  a  {cenus  oflishes  in  the  order  Apodcs. 

OIMIIOCLOSSDM,  Adder's  Tv)i</u<\  a  genus  of  plants  be- 
lonsinj;  to  the  cryptognniia  class,  and  to  the  order  Filiccs. 

OPniDKHlZA,  a  {;enns  of  plants  belonfjiiif;  to  the  pentan- 
dria  class,  and  in  the  natural  method  ranking  under  the  47th 
order,  .Stellatie. 

OI'HIOXYLON,  a  pcnus  of  plants  belonging  to  the  poly- 
gamia  class,  and  in  tlie  natural  method  ranking  with  those  of 
which  the  order  is  doubtful. 

OPHIRA,  a  genus  of  plants  in  the  octandria  class. 

OPHIUCHUS,  or  Sriii'ENTAiurs,  and  Serpens,  one  of  the 
old  constellations,  and  which  was  anciently  called  yEsculapius. 
Its  title  of  Serpentarius  is  due  to  the  skill  of  Apollo's  son  in 
liaving  restored  Hippolylus  to  life,  the  Serpent  entwined 
around  Ophiuchus  being  the  symbol  of  medicine,  and  of  the 
gods  who  presided  over  this  art ;  but  the  reptile  may  also  be 
the  symbol  of  prudence  and  vigilance. 

The  Boundaries  and  Contents. — This  constellation,  occupying 
a  large  portion  of  the  heavens  south  of  Hercules,  is  usually 
divided  into  two  parts,  one  being  assigned  to  Ophiuchus,  and 
the  other  to  Serpens.  On  the  east  it  is  bounded  by  Taurus 
Poniatowski  and  Scutum,  south  by  Scorpio,  and  west  by 
Biiotcs.  The  head  of  the  Serpent  is  easily  distinguished  by 
some  stars  of  the  third  and  fourth  magnitudes,  which  are  found 
directly  midway  under  Corona  liorealis.  They  form,  with  y 
and /3  of  Hercules,  the  figure  of  a  Y,  the  tail  of  which  goes 
towards  the  south,  .\nother  of  these,  known  as  «,  of  the 
second  magnitude,  shines  very  brightly,  and  forms  the  heart  of 
the  Serpent.  The  other  stars  become  mixed  with  those  in 
Ophiuchus.  There  arc  134  stars  in  this  constellation,  of  which 
two  are  of  the  second,  fourteen  of  the  third,  thirteen  of  the 
fourth  magnitude,  &c.  The  most  brifliaut  among  them  is 
a  /iaj  .4//ifl(7ue,  having  '3()1°;!S' 32"  right  ascension,  and  I2°42'G" 
of  north  declination.  This  star  appears  E.N.E.  i  E.  point  of 
the  compass,  at  London,  and  it  rises  and  culminates  as  follows  : 
Meridian  Altitude,  51°  II'G"  N. 


Month. 

Jan. 

Feb. 

Mar. 

April 

Bliiy 

June 


Rises. 
ho.  mi. 

3  35  M. 

1   16  M. 
11   3i    A. 

■J  40    A. 

7  55    A. 

5  45  M. 


Culm. 

Month. 

RisF.S. 

Cl'I.M. 

ho.  mi. 

ho.  mi. 

ho.  mi. 

10  44  M. 

July 

3  45  A. 

10  44  A. 

8  20  iM. 

Aug. 

I  45  A. 

8  45  A. 

C  34  M. 

Sept. 

11  46  iM. 

6  4C  A. 

4  35  A. 

Oct. 

9  45  M. 

5  0  A. 

2  50  A. 

Nov. 

7  50  M. 

3  5  A. 

12  43  M. 

Deo. 

5  4.5  M. 

12  55  M. 

OPHRYS,  Ttri/hlade,  a  genus  of  plants  belonging  to  the 
gynandria  class,  and  in  the  natural  method  ranking  under  the 
7th  order,  Orchidea;. 

OpHiivs  Apifera,  that  is  to  say,  Bee  Op/irys,  tanks  among 
the  few  plants  that  are  mure  generally  admired  tlian  all  the 
Orehidea^  for  their  singular  beauty  and  uncommon  structure. 
Tlie  one  in  question  so  very  much  resembles  the  humble-bee 
in  appearance,  that  I  have  known  persons  mistake  this  llovver 
for  the  animal.  It  is  unfortunate  for  the  amateurs  of  gardening, 
that  most  plants  of  this  tribe  are  dillicult  of  propagation,  and 
are  not  of  easy  culiure.  Botanists  sometimes  succeed  with 
this  and  other  species  by  the  following  method  : — To  take  up 
the  roots  from  their  native  places  of  growth  as  early  as  they 
can  be  found,  and  then  to  procure  some  chalk  and  sift  it 
through  a  line  sieve,  and  also  some  good  tenacious  loam  ;  mix 
both  in  C()ual  quantities  in  water ;  a  large  garden-pot  should 
then  be  filled  with  some  rubble  of  chalk,  about  one-third  deep, 
and  then  the  above  compost  over  it,  placing  the  roots  in  the 
centre,  at  the  usual  depth  they  grew  before.  As  the  water 
drains  away,  the  loam  and  chalk  will  become  fixed  closely 
round  the  bulbs,  and  they  will  remain  alive  and  grow.  By  this 
method  I  have  cultivated  these  plants  for  some  years  together. 
In  this  way  all  those  kinds  growing  in  chalk  may  be  made  to 
grow ;  but  such  as  the  Orchis  nwrio,  maculala,  and  pi/ramidalis, 
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may  be  grown  in  loam  alone,  planted  in  pots  in  the  common 
way.  Care  should  be  taken  th.it  the  pots  in  which  they  are 
planted  are  protected  from  wet  and  frost  in  the  winter  season. 

OPHM,  obiaincd  from  poppy  seeds,  is  procured  from  Tur- 
key, and  is  also  now  produced  to  a  large  amount  in  India,  and 
is  exported  to  Cliin.i.     It  is  a  powerful  narcotic. 

Oi'ioM,  in  Chemistry  and  Medicine,  an  inspissated  gummy 
juice,  which  is  obtained  from  the  head  of  the  "  papavera  soinrii- 
feruni."  It  is  imported  from  Persia.  Arabia,  and  other  warm 
parts  of  Asia,  in  Hat  cakes  covered  nith  leaves  to  prcyent  their 
sticking  together.  It  h.is  a  reddish  brown  colour,  and  strong 
peculiar  smell;  its  taste  at  first  is  nauseous  and  bitter,  but 
this  soon  becomes  acrid,  and  produces  a  slight  warmth  in  the 
mouth. 

OPOB.VLSUM.  The  most  precious  of  the  balsams  is  that 
commonly  called  Balm  of  Gilead,  Opobalsamum,  Balsama'leon, 
Balsamum  verum  album,  /Egyptiacum,  Jiidaicum,  Syriacum 
e  Mecca,  &;e.  This  is  the  produce  of  theamyris  opobalsamum, 
L.  The  true  balsam  is  of  a  pale  yellowish  colour,  clear  anrj 
transparent,  about  the  consistence  of  Venice  turpentine,  of  a 
strong,  penetrating,  agreeable,  aromatic  sinell,  and  a  slightly 
bitterish  pungent  taste. 

OPODELDOC.  A  solution  of  soap  and  alcohol,  with  the 
addition  of  camphor  and  volatile  oils.  It  is  used  externally 
against  rheumatic  pair.s,  si)rains,  bruises,  and  other  like  com- 
plaints. 

OPOPONAX.  A  concrete  gummy  resinous  juice,  obtained 
from  the  roots  of  an  umbelliferous  plant,  thepastinaca  opopo- 
iiax,  which  grows  spontaneously  in  the  warmer  countries,  and 
bears  the  ccjld  of  this. 

OPPILATION,  in  Medicine,  the  act  of  obstructing  or  stop- 
ping up  the  ducts  or  passages  of  the  body  by  redundant  or 
peccant  humours. 

OPPOSITION,  in  Astronomy,  is  that  aspect  of  any  two 
heavenly  bodies,  when  they  are  diametrically  opposite  each 
other,  or  IbO",  that  is,  a  semicircle,  apart. 

OPTICS,  the  science  of  vision,  including  Catoptrics  and 
Dioptrics,  and  even  Perspective  ;  as  also  the  whole  doctrine 
of  light  and  colours,  and  all  the  phenomena  of  visible  objects. 
Sie  Pehspective. 

By  a  ray  of  light,  is  meant  the  motion  of  a  single  particle  ; 
audits  motion  is  represented  by  a  straight  line.  Any  parcel 
of  rays  proceediug  from  a  point,  is  called  a  pencil  of  ray  s.  By 
a  medium,  is  meant  any  pellucid  or  transparent  body,  which 
sufl'ers  light  to  pass  through  it.  Thus,  water,  air,  and  glas-i, 
are  called  media.  Parallel  rays,  are  such  as  move  always  at 
the  same  distance  from  each  other.  If  rays  continually  recede 
from  each  other,  they  are  said  to  diverge.  If  they  continually 
approach  towards  each  other,  they  are  said  to  converge.  The 
point  at  which  converging  rays  meet  is  called  the  focus.  The 
point  towards  which  they  tend,  but  which  they  are  prevented 
from  coming  to  by  some  obstacle,  is  called  the  imaginary  focus. 
When  rays,  after  passing  through  one  medium,  on  entering 
another  medium  of  dillerent  density,  are  bent  out  of  their 
former  course,  and  made  to  change  tlieir  direction,  they  are, 
said  to  be  refracted.  When  they  strike  against  a  surface,  and 
are  sent  back  again  from  the  surface,  they  are  said  to  be  re- 
flected. A  lens,  is  glass  ground  info  such  a  form  as  to  collect 
or  disperse  the  rays  of  light  which  pass  through  it.  These  are 
of  dillerent  shapes,  and  from  thence  receive  different  names. 
•'V  piano  convex  is  one  side  flat,  and  the  other  convex.  A  piano 
concave  is  Hat  on  one  side,  and  concave  on  the  other.  .\ 
double  convex,  is  convex  on  both  sides.  A  double  concave,  is 
concave  on  both  sides.  A  meniscus,  is  convex  on  one  side  and 
concave  on  the  other.  A  line  passing  through  the  centre  of  a 
lens,  is  called  its  axis. 

Of  l{<fraction.—U'  ihc  rays  of  light,  after  passing  through  a 
medium,  enter  another  of  a  dilferent  density  perpendicular  to 
its  surface,  they  proceed  through  this  medium  in  the  same  direc- 
tion as  before.  But  if  they  enter  obliquely  to  the  surface  of  a 
medium,  cither  denser  or  rarer  than  what  they  moved  in  before, 
they  arc  made  to  change  their  direction  in  passing  through  that 
medium.  If  the  medium  which  they  enter  be  denser,  they 
move  through  it  in  a  direction  nearer  to  the  perpendicular 
drawn  to  its  surface.  On  the  contrary,  when  light  passes  out 
of  a  denser  into  a  rarer  medium,  it  moves  in  a  direction  farther 
9  C 
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from  the  perpendicular.  This  refraction  is  greater  or  less, 
that  is,  the  rays  are  more  or  less  bent  or  turned  aside  from 
tneir  course,  as  the  second  medium  through  which  they  pass 
is  more  or  less  dense  than  the  first. 

Upon  a  smooth  board,  about  the  centre  C,  (plate  0/)(!«,  fig.  4.) 
describe  a  circle  H  O  K  P ;  draw  two  diameters  of  the  circle, 
O  P,  H  K,  perpendicular  to  each  other  ;  draw  ADM  perpen- 
dicular to  O  P;  cut  oif  DTand  C  I  equal  to  three-fourths  DA  ; 
through  T  I,  draw  T I  S,  cutting  the  circumference  in  S  ;  N  S 
drawn  from  S  perpendicularly  upon  O  P,  will  be  equal  to  D  T, 
or  three-fourths  of  D  A.  Then  if  pins  be  stuck  perpendicularly 
at  A,  C,  and  S,  and  the  board  be  dipped  in  the  water  as  far  as 
the  line  H  K,the  pin  at  S  will  appear  in  the  same  line  with  the 
pins  at  C  and  C.  This  shews,  that  the  ray  which  comes  from 
the  pin  S  is  so  refracted  at  C,  as  to  come  to  the  eye  along  the 
line  C  A  ;  whence  the  sine  of  incidence  AD  is  to  the  sine  of 
refraction  N  S,  as  4  to  3.  If  other  pins  were  fixed  along  C  S, 
they  would  all  appear  in  A  C  produced  ;  which  shews,  that  the 
ray  is  bent  at  the  surface  only.  The  same  may  be  shewn  at 
diH'erent  inclinations  of  the  incident  ray,  by  means  of  a  move- 
able rod  turning  upon  the  centre  C,  which  always  keeps  the 
ratio  of  the  sines  A  D,  N  S,  as  4  to  3.  Also  the  sun's  shadow, 
coinciding  with  A  C,  may  be  shewn  to  be  refracted  in  the  same 
manner.  The  image  L  of  a  small  object  S,  placed  under  water, 
is  one-fourth  nearer  the  surface  than  the  object.  And  hence, 
the  bottom  of  a  pond,  river,  &c.  is  one-third  deeper  than  it 
appears  to  a  spectator. 

To  prove  the  refraction  of  light  in  a  different  way,  take  an 
upright  empty  vessel  into  a  dark  room  ;  make  a  small  hole  in 
the  window  shutter,  so  that  a  beam  of  light  may  fall  at  the 
bottom  at  a,  fig.  5,  where  you  may  make  a  mark.  Then  fill  the 
basin  with  water,  without  moving  it  out  of  its  place,  and  you 
will  see  that  the  ray,  instead  of  falling  upon  a  will  fall  upon  b. 
If  a  piece  of  looking-glass  be  laid  in  the  bottom  of  the  vessel, 
the  light  will  be  reflected  from  it,  and  will  be  observed  to  suffer 
the  same  refraction  as  in  coming  in  ;  only  in  a  contrary  direc- 
tion. If  the  water  be  made  a  little  muddy,  by  putting  into  it  a 
few  drops  of  milk,  and  if  the  room  be  filled  with  dust,  the  rays 
will  be  rendered  much  more  visible. 

Of  Reflection. — When  a  ray  of  light  falls  upon  any  body,  it 
is  reflected  so  that  the  angle  of  incidence  is  equal  to  the  angle 
of  reflection  ;  and  this  is  the  fundamental  fact  upon  which  all 
the  properties  of  mirrors  depend.  Let  a  ray  of  light,  passing 
through  a  small  hole  into  a  dark  room,  be  reflected  from  a 
plane  mirror,  at  equal  distances  from  the  point  of  reflection, 
the  incident  and  the  reflected  ray  will  be  at  the  same  height 
from  the  surface.  The  same  is  found  (o  hold  in  all  cases  when 
the  rays  are  reflected  at  a  curved  surface,  whether  it  be  convex 
or  concave. 

The  rays  which  proceed  from  any  remote  terrestrial  object 
are  nearly  parallel  at  the  mirror:  not  strictly  so,  but  come  di- 
verging to  it  in  several  pencils,  or,  as  it  were,  bundles  of  rays, 
from  each  point  of  the  side  of  the  object  next  the  mirror,  there- 
fore they  will  not  be  converged  to  a  point  at  the  distance  of 
half  the  radius  of  the  mirror's  concavity  from  its  reflecting  sur- 
face, but  in  separate  points  at  a  greater  distance  from  the  mir- 
ror. And  the  nearer  the  object  is  to  the  mirror,  the  further 
these  points  will  be  from  it,  and  an  inverted  image  of  the  object 
will  be  formed  in  them,  which  will  seem  to  hang  pendent  in  the 
air ;  and  will  be  seen  by  an  eye  placed  beyond  it  (with  regard 
to  the  mirror,)  in  all  respects  like  the  object,  and  as  distinct  as 
the  object  itself. 

If  a  man  place  himself  directly  before  a  large  concave  mirror, 
but  further  from  it  than  its  centre  of  concavity,  he  will  see  an 
inverted  image  of  himself  in  the  air,  between  him  and  the  mir- 
ror, of  a  less  size  than  himself.  And  if  he  hold  out  his  hand 
toward  the  mirror,  the  hand  of  the  image  will  come  out  towards 
his  hand,  and  coincide  with  it,  of  an  equal  bulk,  when  his  hand 
is  in  the  centre  of  concavity,  and  he  will  imagine  he  may  shake 
hands  with  his  image.  If  he  reach  his  hand  further,  the 
hand  of  the  image  will  pass  by  his  hand,  and  come  between  it 
and  his  body  ;  and  if  he  move  his  hand  tow  ard  either  side,  the 
hand  of  the  image  will  move  towards  the  other  :  so  that  what- 
ever way  the  object  moves,  the  image  will  move  the  contrary 
way.  A  bystander  will  see  nothing  of  the  image,  because  none 
of  the  reflected  rays  that  form  it  enter  his  eyes. 


The  images  formed  by  convex  specula  are  in  positions  simi- 
lar to  those  of  their  objects  ;  and  those  also  formed  by  concave 
specula,  when  the  object  is  between  the  surface  and  the  princi' 
pal  focus  ;  in  these  cases  the  image  is  only  imaginary,  as 
the  reflected  rays  never  come  to  the  foci  from  whence  they  seem 
to  diverge.  In  all  other  cases  of  reflection  from  concave  spe- 
cula, the  images  are  in  positions  contrary  to  those  of  their  ob- 
jects, and  these  images  are  real,  for  the  rays  after  reflection  do 
come  to  their  respective  foci. 

Colours. — The  origin  of  colours  is  owing  to  the  composition 
which  takes  place  in  the  rays  of  light,  each  heterogeneous  ray 
consisting  of  innumerable  rays  of  dilVerent  colours  ;  this  is  evi- 
dent from  the  separation  that  ensues  in  the  well-known  expe- 
riment of  the  prism.  A  ray  being  let  into  a  darkened  room, 
through  a  small  round  aperture,  and  falling  on  a  triangular 
glass  prism,  is,  by  the  refraction  of  the  prism,  considerably  di- 
lated, and  will  exhibit  on  the  opposite  wall  an  oblong  image, 
called  a  spectrum,  variously  coloured,  the  extremities  of  which 
are  bounded  by  semi-circles,  and  the  .sides  are  rectilinear. 
The  colours  are  commonly  divided  into  seven,  which,  however, 
have  various  shades  gradually  intermixing  at  their  juncture. 
Their  order,  beginning  from  the  side  of  the  refracting  angle  of 
the  prism,  is  red,  orange,  yellow,  green,  blue,  purple,  violet. 
The  obvious  conclusion  from  this  experiment  is,  that  the  seve- 
ral component  parts  of  solar  light  have  different  degrees  of 
refrangibility,  and  that  each  subsequent  ray  in  the  order  above 
mentioned  is  more  refrangible  than  the  preceding.  As  a  cir- 
cular image  would  be  depicted  by  the  solar  ray  unrefracted  by 
the  prism,  so  each  ray  that  suffers  no  dilatation  by  the  prism 
would  mark  out  a  circular  image.  Hence  it  appears  that  the 
spectrum  is  composed  of  innumerable  circles  of  different  co- 
lours. The  mixture,  therefore,  is  proportionable  to  the  num- 
ber of  circles  mixed  together,  but  all  such  circles  are  mixed  to- 
gether, whose  centres  lie  between  those  of  two  contingent  cir- 
cles, consequently  the  mixture  is  proportionable  to  the  interval 
of  those  centres,  i.  e.  to  the  breadth  of  the  spectrum.  If,  there- 
fore, the  breadth  can  be  diminished,  retaining  the  length  of  the 
rectilinear  sides,  the  mixture  will  be  lessened  proportiouably, 
and  this  is  done  by  the  following  process. 

At  a  considerable  distance  from  the  hole  r,  place  a  double 
convex  lens,  fig.  C,  whose  focal  length  is  equal  to  half  that  dis- 
tance, and  place  the  prism  x,  behind  the  lens;  at  a  distance 
behind  the  lens,  equal  to  the  distance  of  the  lens  from  the  hole, 
will  be  formed  a  spectrum,  the  length  of  whose  rectilinear  sides 
is  the  same  as  before,  but  its  breadth  much  less  ;  for  the  undi- 
minished breadth  was  equal  to  a  line  subtending,  at  the  dis- 
tance of  the  spectrum  from  the  hole,  an  angle  equal  to  the  ap- 
parent diameter  of  the  sun,  together  with  a  line  equal  to  the 
diameter  of  the  hole  ;  but  the  reduced  breadth  is  equal  to  the 
diameter  of  the  hole  only  ;  the  image  of  the  hole  formed  by  the 
lens  at  the  distance  of  double  its  focal  lengtli,  is  equal  to  the 
hole  ;  therefore,  its  several  images  in  the  different  kinds  of  rays 
are  equal  to  the  same,  i.  e.  the  breadth  of  the  reduced  spectrum 
is  equal  to  the  diameter  of  the  hole. 

A  prism  placed  in  an  horizontal  position  would  project  the 
ray  into  an  oblong  form  ;  apply  another  horizontal  prism  simi- 
lar to  the  former,  to  receive  the  refracted  light  emerging  from 
the  first,  and  having  its  refracted  angle  turned  the  contrary 
way  from  that  of  the  former.  The  light,  after  passing  through 
both  prisms,  will  assume  a  circular  form,  as  if  it  had  not  been 
at  all  refracted.  If  the  light  emerging  from  the  first  prism  be 
received  by  a  second,  whose  axis  is  perpendicular  to  that  of 
the  former,  it  will  be  refracted  by  this  transverse  prism  into  a 
position  inclined  to  the  former,  the  red  extremity  being  least 
and  the  violet  most  removed  from  its  former  position;  but  it 
will  not  beat  all  altered  in  breadth. 

Close  to  the  prism  A,  fig-  7,  place  a  perforated  board  a  b,  and 
let  the  refracted  light,  having  passed  through  the  small  hole,  he 
received  on  a  second  board  ctl,  parallel  to  the  first,  and  perfo- 
rated in  like  manner  ;  behind  that  hole  in  the  second  board 
place  a  prism,  with  its  refracting  angle  downward  ;  turn  the 
first  prism  slowly  about  its  axis,  and  the  light  will  move  up  and 
down  the  second  board;  let  the  colours  be  transmitted  succes- 
sively, and  mark  the  places  of  the  different  coloured  rays  on 
the  wall  after  their  refraction  by  the  second  prism,  the  red  will 
appear  lowest,  the  violet  highest,  the  rest  in  the  intermediate 
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places  in  order.  Ilcro  then  tlie  liplit  being  very  much  simplified, 
niid  llifi  incidences  of  all  the  rays  on  the  second  prism  exactly 
the  same  ;  the  red  was  least  refracted,  the  violet  most,  &c. 

The  permanency  of  these  ori};inal  colours  appears  from  lience, 
that  they  snll'cr  no  manner  of  change  hy  any  number  of  refrac- 
tions, as  is  evident  from  the  last  mentioned  experiment  ;  nor 
yet  by  rellectlon,  for  if  any  coloured  body  be  placed  in  simpli- 
lied  homogeneous  lif;ht,  it  will  always  ajipear  of  the  same  colour 
as  the  liftht  in  which  It  is  placed,  wlietlicr  that  diller  from  the 
colour  of  the  body  or  not;  cp.  if  nllramaritio  and  vermilion 
be  placed  in  red  linht,  both  will  appear  red  ;  in  a  green  light, 
•treen  ;  in  a  blue  lif;ht,  blue,  &c.  It  is  however  to  be  allowed, 
that  a  body  appears  bri);hter  when  in  a  lif;ht  of  its  own  colour 
than  in  another  ;  and  from  this  we  see  that  the  colours  of  natu- 
ral bodies  arise  from  an  aptitude  in  them  to  rellect  some  rays 
more  copiously  and  stronj^ly  than  others  ;  but  lest  this  pheno- 
menon should  produce  a  iloubt  of  the  constancy  of  the  primary 
colours,  it  is  proper  to  assi;;n  the  reason  of  it,  which  is  this  ; 
that  when  placed  in  its  invu  coloured  light,  the  body  redects 
the  rays  of  the  predominant  colour  more  sironsly  than  any  of 
those  intermixed  will)  it  ;  therefore  the  proportion  of  the  rays 
of  the  predominant  colour  to  those  of  the  others,  in  the  rcllccted 
light,  will  be  greater  tlia.'i  in  the  incident  light  ;  but  when  the 
body  is  placed  in  a  light  of  a  dilVerent  colour  from  its  own,  for 
a  similar  reason  the  eontir.ry  elVeet  will  follow,),  e.  the  propor- 
tion of  the  predominant  colour  to  the  others  would  be  less  in 
the  reflected  tlian  in  the  incident  light,  and  therefore  as  its 
splendour  would  be  greater  in  the  former  case,  and  would  be 
less  in  the  latter,  than  ii'  all  the  rays  were  effectually  reflected, 
the  splendour  of  the  predominant  colour  will  he  much  greater 
in  the  former  ease  than  in  the  latter.  White  is  compounded  of 
all  the  primary  colours  mixed  in  their  due  proportions,  for  if  a 
solar  ray  be  separated  by  the  prism  into  its  component,  and  at 
a  proper  distance  a  lens  be  so  placed  as  to  collect  the  di- 
verging coloured  rays  again  into  a  focus,  a  paper  placed  per- 
pendicularly to  the  rays  in  this  point  will  exhibit  whiteness. 
The  same  conclusion  may  be  drawn  from  the  experiment  of 
mixing  together  paints  of  the  same  colour  as  the  parts  of  the 
spectrum,  and  in  the  same  proportion  ;  the  mixture  will  be 
white,  though  not  of  a  resplendent  whiteness,  because  the  co- 
lours mixed  are  less  bright  than  the  primary  ones  ;  this  may 
likewise  be  proved,  by  fixing  pieces  of  cloth  of  all  the  seven 
dilferent  colours  on  the  rim  of  a  wheel,  and  whirling  it  round 
with  great  velocity,  it  will  appear  to  be  while.  Though  seven 
different  colours  are  distinguishable  in  the  prismatic  spectrum, 
yet  upon  examining  the  matter  with  more  accuracy,  we  shall 
see  that  there  are,  in  fact,  oidy  three  original  colours,  red,  blue, 
and  yellow  ;  for  the  orange  being  situated  between  the  red  and 
yellow,  is  only  the  mixture  of  these  two  ;  the  green  in  like  man- 
ner arises  from  the  blue  and  yellow  ;  and  the  violet  from  the 
blue  and  red.  As  the  colour  of  a  body  therefore  proceeds  from 
a  certain  combination  of  the  primary  rays  which  it  reflects  ;  the 
combination  of  rays  flowing  from  any  point  of  an  object  will, 
when  connected  by  a  glass,  exhibit  the  same  compound  colour 
in  the  corresponding  point  of  the  image.  Hence  appears  the 
reason  why  the  images  formed  by  glasses  have  the  colours  of 
the  object  which  they  represent. 

Vision. — Objects  presented  to  the  eye  have  their  images 
painted  on  the  back  part  of  the  retina,  the  rays  of  the  incident 
pencils  converging  to  their  proper  foci  there  by  the  refraction 
of  the  difl'erent  humours  ;  and  for  this  oflice  they  are  admirably 
adapted  ;  for  as  the  distance  between  the  back  and  front  of  the 
eye  is  very  small,  and  the  rays  of  each  of  the  pencils  that  form 
the  image  fall  parallel,  or  else  diverging  on  the  eye,  a  strong 
refractive  power  is  necessary  for  bringing  them  to  their  foci  at 
the  retina;  but  each  of  the  humours,  by  its  peculiar  form  and 
density,  contributes  to  cause  a  convergence  of  the  rays;  the 
aqueous  from  its  convex  form  ;  the  crystalline  by  its  double 
convexity  and  greater  density  than  the  aqueous  ;  and  the  vitre- 
ous by  a  less  density  than  the  crystalline  joined  to  its  concave 
form.  The  structure  of  the  eyes  is  in  general  adapted  to  the 
reception  of  parallel  rays,  but  as  the  distances  of  visible  objects 
are  various,  so  the  eye  has  powers  of  accommodating  itself  to 
rays  proceeding  from  difl'erent  distances  by  altering  the  dis- 
tances of  the  crystalline  from  the  retina,  which  is  done  by  the 
action  of  the  ciliary  ligaments. 


I)<fective  sight  arises  from  an  incapacity  of  altering  the 
position  of  the  crystalline  within  the  usual  limits.  I.  Wlien  it 
cannot  hv  brought  close  enough  to  the  cornea,  near  objects  ap- 
pear indistinct  ;  to  this  defect  people  in  years  are  generally 
subject.  2.  Where  the  crystalline  cannot  be  drawn  suflicienlly 
near  to  the  retina,  remote  objects  appear  indistinct  ;  this  is  the 
defect  under  which  short-sighted  people  labour.  In  each  of 
these  cases  the  images  of  the  dilferent  points  in  the  object 
would  be  dilluscd  over  small  circles  on  the  rclina  :  and  so  being 
intermixed  and  confounded  «ith  each  other,  would  there  form 
a  very  confused  picture  of  the  object:  for  in  the  former  case, 
fig.  S,  the  image  of  any  point  would  be  formed  behind  the 
retina,  as  the  refraction  of  the  eye  is  not  sufliciently  strong  to 
bring  the  rays  (diverging  so  much  as  they  do  in  procectfins 
from  a  near  point)  to  a  focus  at  the  retina.  This  defect  will 
therefore  be  remedied  by  a  convex  glass  n  i>,  fig.  «,  which  makcw 
the  point  whence  the  riiys  now  proceed  more  distant  than  the 
object  ;  therefore  the  rays  falling  on  the  eye  will  now  diverge 
less  than  before,  or  else  be  parallel,  and  will  of  course  be 
brought  to  a  nearer  focus,  vix.  at  the  retina. 

In  the  latter  case,  the  image  is  formed  before  the  retina, 
fig.  9,  because  the  refractive  power  of  the  eye  is  too  great  to 
permit  rays  so  little  diverging  (as  they  do  in  proceeding  from  a 
distant  point)  to  reach  the  retina  before  they  are  collected  into 
a  focus  :  in  this  case,  the  defect  is  supplied  by  a  concave  glass, 
which  makes  the  point  whence  the  rays  diverge,  nearer  than 
the  object;  couseipiently,  the  rays  falling  on  the  eye  will  now 
diverge  more  than  before,  so  as  when  refracted  through  the 
humours  not  to  come  to  their  focus  before  they  reach  the 
retina.  Therefore  spectacles  are  constructed  concave  for 
short-sighted,  and  convex  for  long-sighted  people.  And  the 
frames  of  spectacles  should  be  so  bent,  that  the  axes  of  both 
glasses  may  be  directed  to  one  point,  at  such  a  distance  as 
you  generally  look  with  spectacles  ;  by  this  means  the  eyes 
will  fall  perpendicularly  upon  both  glasses,  and  make  the 
object  appear  distinct ;  whereas  if  they  fall  oblicpiely  upon  the 
glasses  the  object  will  appear  confused  and  indistinct. 

Optical  Instrvmcvts. — The  impediments  to  the  vision  of  very 
near  objects  arise  from  too  great  a  divergence  of  the  rays  in 
each  pencil  incident  on  the  eye,  and  are  remedied  by  the 
microscope. 

Microscopes. — The  most  powerful  single  microseopcs  are  very 
small  globules  of  glass,  which  any  curious  person  may  make 
for  himself  by  melting  the  ends  of  fine  threads  of  glass  in  the 
flame  of  a  candle;  or  by  taking  a  little  flue  (lowdered  glass  on 
the  point  of  a  very  small  needle,  and  melting  it  into  a  globule 
in  that  way.  It  was  with  such  microscopes  as  these  that 
Lewenhoek  made  all  his  wonderful  discoveries,  most  of  which 
are  dcpo-^ited  in  the  British  Museum. 

The  Double  or  Compound  Microscope  differs  from  the  pre- 
ceding in  this  respect,  that  it  consists  of  at  least  two  lenses, 
by  one  of  which  an  image  is  formed  within  the  lube  of  the 
microscope;  and  this  image  is  viewed  through  the  eyeglass, 
instead  of  the  object  itself,  as  in  the  single  microscope.  In 
this  respect  the  principle  is  analogous  to  that  of  the  telescope, 
only  that,  as  the  latter  is  intended  to  view  distant  objects,  the 
object-lens  is  of  a  long  focus,  and  consequently  of  a  moderate 
magnifying  power,  and  the  eye-glass  of  a  short  focus,  «hich 
magnifies  considerably  the  image  made  by  the  object  lens. 
Whereas  the  microscope  being  intended  only  for  minute 
objects,  the  object-lens  is  consequently  of  a  short  focus,  and 
the  eye-glass  in  this  ease  is  not  of  so  high  a  magnifying  poH  er. 
We  have  explained  this  instrument  under  Micuoscope. 

The  Solar  Microscope  is  a  kind  of  camera  obscura,  which,  in 
a  darkened  chamber,  throws  the  image  on  a  wall  or  screen. 
It  consists  of  two  lenses  fixed  opposite  a  hole  in  a  board  or 
windowshutter ;  one,  which  condenses  the  light  of  the  sun 
upon  the  object,  (which  is  placed  between  then).)  and  the 
other,  which  forms  the  image.  There  is  also  a  plain  reflector 
placed  without,  moved  by  a  wheel  and  pinion,  which  may  be 
so  regulated  as  to  throw  the  sun's  rays  upon  the  outer  lens. 
Mr.  Adam's  most  ingenious  invention,  the  lucernal  microscope, 
is  also  to  he  considered  as  a  kind  of  camera  obscura  ;  only  the 
light  in  this  latter  case  proceeds  from  a  lamp,  instead  of  from 
the  sun,  which  renders  it  convenient  to  be  used  at  all  times. 
IJut   for   a  description    of  this   elegant    and   most   amusing 
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instrument,  we  must  refer  to  his  Microscopical  Essa}'.  See 
Microscope. 

Telescopes. — From  what  has  been  said  on  the  xiature  of  the 
compound  microscope,  tlie'  principle  of  the  telescope  may  be 
easily  understood.  Telescopes  are,  however,  of  two  kinds  ; 
the  one  depending:  on  the  principle  of  refraction,  and  called 
the  dioptric  telescope  ;  the  other,  on  the  principle  of  reflection, 
and  therefore  termed  the  rcHecting  telescope. 

The  parts  essential  to  a  dioptric  telescope  are,  the  two  lenses 
A  D  and  E  Y,  fig.  10.  As  in  the  compound  microscope,  A  D  is 
the  object-glass,  and  BY  is  the  eye-glass;  and  these  glasses 
are  so  combined  in  the  tube,  that  the  focus  F  of  the  one  is 
exactly  coincident  with  the  focus  of  the  other.  Let  O  B  then 
represent  a  very  distant  object,  from  every  point  of  which  pen- 
cils of  rays  will  proceed,  so  little  diverging  to  the  object  lens 
AD,  that  they  may  be  considered  as  nearly  parallel;  IM  will 
then  be  the  image  which  would  be  formed  on  a  screen  by  the 
action  of  the  lens  A  D.  For  supposing  O  A  and  B  D  two  pen- 
cils of  rays  proceeding  from  the  extreme  points  of  the  object, 
they  will  unite  in  the  focal  point  F,  and  intersect  each  other. 
I5ut  the  point  F  is  also  the  focus  of  the  eyeglass  EY;  and 
therefore  the  pencil  of  rays,  instead  of  going  on  to  diverge, 
will  pass  through  it  in  nearly  a  parallel  direction,  so  as  to  cause 
distinct  vision.  It  is  then  plain,  that  as  in  the  compound 
microscope,  it  is  the  image  which  is  here  contemplated  ;  and 
this  will  account  for  the  common  sensation  when  people  say 
the  object  is  brought  nearer  by  a  telescope.  For  the  rays, 
which  after  crossing  proceed  in  a  divergent  state,  fall  upon  the 
lens  E  Y,  as  if  they  proceeded  from  a  real  object  situated  at 
F.  All  that  is  cflected  by  a  telescope  then,  is  to  form  such  an 
image  of  a  distinct  object,  by  means  of  the  object  lens,  and 
then  to  give  the  eye  such  assistance  as  is  necessary  for  viewing 
that  image  as  near  as  possible,  so  that  the  angle  it  shall  sub- 
tend at  the  eye  shall  be  very  large  compared  with  the  angle 
which  the  object  itself  would  subtend  in  the  same  situation. 
This  is  etfected  by  means  of  the  eye-glass,  which  refracts  the 
pencils  of  rays,  so  that  they  may  be  brought  to  their  several 
foci  by  the  humours  of  the  eye,  as  has  been  described.  To  ex- 
plain clearly,  however,  the  reason  why  it  appears  magnified, 
we  must  again  have  recourse  to  the  figure.  O  B  being  at  a 
great  distance,  the  length  of  the  telescope  is  inconsiderable 
with  respect  to  it.  Supposing,  therefore,  the  eye  viewed  it 
from  the  centre  of  the  object-glass  C,  it  would  see  it  under  the 
angle  O  C  B  ;  let  O  C  and  B  C  then  be  produced  to  the  focus 
of  the  glass,  they  will  then  limit  the  image  IM  formed  in  the 
focus.  If  then  two  parallel  rays  are  supposed  to  proceed  to 
the  eye-glass  E  Y,  they  will  be  converged  to  its  focus  H  ;  and 
the  eye  will  see  the  image  under  the  angle  E  H  Y.  The  appa- 
rent magnitude  of  the  object  seen  by  the  naked  eye,  is,  there- 
fore, to  that  of  the  image  which  is  seen  through  the  telescope, 
as  the  magnitude  of  the  angle  O  C  B,  or  IC  M,  to  that  of 
E  H  Y,  or  I  G  M.  Now,  the  angle  I  G  M  is  to  I  C  M  as  C  F  to 
F  G  ;  that  is,  as  the  focal  length  of  the  object-glass  to  that  of 
the  eye-glass. — The  magnifying  power  of  these  glasses  may  be 
augmented  to  a  considerable  degree,  because  the  focal  length 
of  the  object-glass,  with  respect  to  that  of  the  eye-glass,  may 
be  greatly  increased.  This,  however,  would  require  a  tube  of 
immense  length;  because  an  eye-glass  of  a  very  short  focus 
would  cause  such  a  dispersion  of  the  rays  of  light,  particularly 
towards  the  edges  of  the  glass,  that  the  view  would  be  inter- 
cepted by  the  prismatic  colours;  Another  manifest  defect  in 
these  telescopes  is,  that  the  image  appears  inverted  ;  this, 
however,  is  of  no  consequence  with  respect  to  the  heavenly 
bodies;  and  on  this  account  it  is  still  used  as  an  astronomical 
telescope.  One  of  almost  a  similar  construction  is  also  used 
on  board  of  ships  as  a  night  glass,  to  discover  rocks  in  the 
ocean,  or  an  enemy's  lleet.  Notwithstanding  the  inconvenience 
of  exhibiting  the  objects  inverted,  more  glasses  than  two  can- 
not be  employed  from  the  paucity  of  light;  and  habit  soon 
enables  the  persons  who  use  them  to  discern  objects  with 
tolerable  distinctness.  The  brightness  of  the  appearance 
through  any  of  these  telescopes  or  microscopes,  depends  chiefly 
on  the  aperture  of  the  object-glass.  For  if  the  whole  of  that 
glass  was  covered,  except  a  small  aperture  in  the  middle,  the 
magnitude  of  the  image  would  not  be  altered  ;  but  fewer  rays 
of  every  pencil  being  admitted,  the  object  would  appear  ob- 


scure. In  a  few  words,  the  apparent  distinctness  or  confusion 
of  any  object,  viewed  through  glasses,  depends  on  the  mutual 
inclination  of  the  rays  in  any  one  pencil  to  each  other,  when 
they  fall  on  the  eye  ;  the  apparent  magnitude  depends  upon 
the  inclination  of  the  rays  of  difterent  pencils  to  each  other; 
the  apparent  situation  depends  upon  the  real  situation  of  the 
extreme  pencils ;  and  the  apparent  brightness  or  obscurity 
depends  on  the  quantity  of  rays  in  each  pencil. 

The  well-known  property  in  concave  speculums,  of  causing 
the  pencils  of  rays  to  converge  to  their  foci,  and  there  forming 
an  image  of  any  object  that  may  be  opposed  to  them,  gave 
rise  to  the  reflecting  telescope.  In  this,  the  effect  is  precisely 
the  same  as  that  produced  by  the  dioptric  telescope  ;  only 
that  in  the  one  case  it  is  produced  by  reflected,  and  in  the 
other  by  refracted  light.  Reflecting  telescopes  are  made  in 
various  forms;  and  those  principally  in  use  in  this  country  are 
distinguished  by  the  names  of  their  respective  inventors,  and 
are  called  the  Newtonian,  Gregorian,  and  Herschelian  tele- 
scopes. The  reflecting  telescopes  on  the  Gregorian  principle, 
which  is  the  most  common,  as  it  is  found  to  be  the  most  con- 
venient, is  constructed  in  the  following  manner: — At  the 
bottom  of  the  great  tube,  fig.  II,  TTT  T,  is  placed  a  large  con- 
cave mirror  D  U  V  F,  whose  principal  focus  is  at  »n  ;  and  in 
the  middle  of  this  mirror  is  a  round  hole  P,  opposite  to  which 
is  placed  the  small  mirror  L,  concave  toward  the  great  one, 
and  so  fixed  to  a  strong  wire  M,  that  it  may  be  removed  fur- 
ther from  the  great  mirror,  or  nearer  to  it,  by  means  of  a  long 
screw  in  the  inside  of  the  tube,  keeping  its  axis  still  in  the  same 
line  PjHji  with  that  of  the  great  one.  Now,  since  in  viewing  a 
very  remote  object,  we  can  scarcely  see  a  point  of  it  but  what  is, 
at  least,  as  broad  as  the  great  mirror,  we  may  considerthe  rays  of 
each  pencil,  which  flow  from  every  point  of  the  object,  to  be  paral- 
lel to  each  other,  and  to  cover  the  whole  reflecting  surface  DU 
VF.  But  to  avoid  confusion  in  the  figure,  we  shall  only  draw  two 
rays  of  a  pencil  flowing  from  each  extremity  of  the  object  into 
the  great  tube,  and  trace  their  progress  through  all  their  reflec- 
tions and  refractions  to  the  eye/,  at  the  end  of  the  small  tube 
1 1,  which  is  joined  to  the  great  one.  Let  us  then  suppose  the 
object  A  B  to  be  at  such  distance,  that  the  rays  C  may  flow 
from  its  upper  extremity  A,  and  the  rays  E  from  its  lower 
extremity  B  ;  then  the  rays  C  falling  parallel  upon  the  great 
mirror  at  D,  will  be  thence  reflected,  converging  in  the  direc- 
tion D  G  ;  and  by  crossing  at  I  in  the  principal  focus  in  the 
mirror,  they  will  form  the  lower  extremity  of  the  inverted 
image  I K,  similar  to  the  upper  extremity  A  of  the  object  A  B ; 
and  passing  on  to  the  concave  mirror  L,  (whose  focus  is  at  n,) 
they  will  fall  upon  it  at ^,  and  be  thence  reflected,  converging 
in  the  direction  g  N,  because  ff  m  is  longer  than  g  n  ;  and  pass- 
ing through  the  hole  P  in  the  large  mirror,  they  would  meet 
somewhere  about  r,  and  form  the  upper  extremity  a  of  the 
erect  image  a  b,  similar  to  the  upper  extremity  A  of  the  object 
A  B.  But  by  passing  through  the  plano-convex  glass  R,  in 
their  way,  they  form  that  extremity  of  the  image  at  a.  In  the 
same  manner  the  rays  E,  which  come  from  the  bottom  of  the 
object  A  B,  and  fall  parallel  upon  the  great  mirror  at  F,  are 
thence  reflected,  converging  to  its  focus  ;  where  they  form  the 
upper  extremity  I  of  the  inverted  image  I  K,  similar  to  the 
lower  extremity  B  of  the  object  AB;  and  thciice  passing  on 
the  small  mirror  L,  and  falling  upon  it  at  h,  they  are  hence 
reflected  in  the  converging  state  hO  ;  and  going  on  through  the 
hole  P  of  the  great  mirror,  they  would  meet  somewhere  about 
</,  and  form  there  the  lower  extremity  b  of  the  erect  image  ab, 
similar  to  the  lower  extremity  B  of  the  object  A  B  ;  but  by 
passing  through  the  convex  glass  R  in  their  way,  they  meet 
and  cross  sooner,  as  at  b,  where  the  point  of  the  erect  image 
is  formed.  The  like  being  understood  of  all  those  rays  which 
flow  from  the  intermediate  points  of  the  object  between  A  and 
B,  and  enter  the  tube  T  T,  all  the  intermediate  points  of  the 
image  between  a  and  b  will  be  formed  ;  and  the  rays  passing 
on  from  the  image  through  the  eye-glass  S,  and  through  a 
small  hole  e  in  the  end  of  the  lesser  tube  tt,  they  enter  the  eye 
f,  which  sees  the  image  ab  (liy  means  of  the  eye-glass)  under 
the  large  angle  c  erf,  and  magnified  in  length  under  that  angle 
from  e  to  d. 

In  the  best  reflecting  telescopes  the  focus  of  the  small  mirror 
is  never  coincident  with  the  focus  m  of  the  great  one,  where 
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the  first  iniaRO  I  K  is  forinrd,  biil  a  litllc  lioyond  il,  (wiili 
respect  to  llic  eye)  ns  at  >i  ;  llie  ((nisciiiierioc  of  wliicli  is,  that 
the  rays  of  tlie  pencils  will  not  be  par.illel  after  relleclion  from 
the  small  mirror,  but  coiiver};o  so  as  to  meet  in  points  aliout 
'j,e,r:  wliere  they  wonlil  form  a  larger  iipri^;lit  imaj^e  than 
«  i,  if  the  class  K  was  not  in  iheir  way,  and  this  ima^e  nii(,'lit 
1)0  viewed  by  means  of  a  sin;;le  eye-;;lass  properly  placed 
between  the  imaue  and  the  eje;  but  then  the  held  of  view 
would  be  less,  and  consei|uenlly  not  so  picasaiit  ;  for  that 
reason  the  f?lass  R  is  still  retained,  to  enlarge  the  scope  or 
area  of  the  lield. 

To  find  the  ma^nifyins  power  of  this  telescope,  multiply  the 
focal  distance  of  the  jjreat  mirror  by  the  distance  of  the  small 
mirror  from  the  imafce  next  the  eye,  and  multiply  the  focal  dis- 
tancc  of  the  small  mirror  by  the  local  dislanccof  the  eyc-Rlass  ; 
then  divide  the  product  of  the  former  midtiplicalion  by  that  of 
the  latter,  and  the  (pioticnt  will  express  the  maRnifyins  power. 
The  dillereneo  between  the  Newtonian  and  (Jrcn'orian  tele- 
scope is,  that  in  the  former  the  spectator  looks  in  at  (he  side 
through  an  aperture  upon  a  plane  mirror,  by  which  the  rays 
rellectcd  from  the  concave  mirror  are  relleeted  to  the  eye-^lass  ; 
whereas,  in  the  latter,  the  reader  will  see  that  he  looks  through 
the  common  eye-glass,  which  is  in  f^eneral  more  convenient. 

The  immensely  powerful  telescopes  of  Dr.  Herschel  are  of  a 
still  dillerent  construction.  This  assiduous  astronomer  made 
several  specula,  which  were  of  an  immense  magnifying  power 
on  distant  objects.  The  object  is  relleeted  by  a  mirror,  as  in 
the  Gregorian  telescope,  and  the  rays  are  intercepted  by  a  lens 
at  a  proper  distance,  so  that  the  observer  has  his  back  to  the 
object,  and  looks  through  the  lens  at  the  mirror.  The  magni- 
fying power  will,  in  this  ease,  be  the  same  as  in  the  Newtonian 
telescope  ;  but  there  not  being  a  second  rcllector,  the  bright- 
ness of  the  object  viewed  in  the  Herschelian  is  greater  than 
that  in  the  Newtonian  or  Gregorian  telescope.  In  conclusion, 
Sir  Isaac  Newton's  excellent  maxim  must  not  be  omitted: 
"  The  art,"  says  he,  "  of  constructing  good  microscopes  and 
telescopes,  may  be  said  to  depend  on  the  circumstance  of 
making  the  last  image  as  large  and  distinct  and  luminous  as 
possible."     See  Tklescope. 

0/ the  Rainbow,  and  other  remarhahle  Optical  Phenomena. — 
Since  the  rays  of  light  are  found  to  be  decompounded  by 
refracting  surfaces,  we  can  no  longer  be  surprised  at  the 
changes  produced  in  any  object  by  the  intervention  of  another. 
The  vivid  colours  which  gild  the  rising  or  the  setting  sun,  must 
necessarily  difier  from  those  which  adorn  its  noon-day  splen- 
dour. There  must  be  the  greatest  variety  which  the  liveliest 
fancy  can  imagine.  The  clouds  ivill  assume  the  most  fantastic 
forms,  or  will  lower  with  the  darkest  hues,  according  to  the 
different  rays  which  are  relleeted  to  our  eyes,  or  the  quantity 
absorbed  by  the  vapours  in  the  air.  The  ignorant  multitude 
will  necessarily  be  alarmed  by  the  sights  in  the  heavens;  by 
the  appearance  at  one  time  of  three,  at  another  of  five,  suns; 
or  circles  of  various  magnitudes  round  the  sun  or  moon  ;  and 
thence  conceive  that  some  fatal  change  in  the  physical  or 
the  moral  world,  some  fall  of  empires,  or  tremendous  earth- 
quake ;  while  the  optician  contemplates  them  merely  as  the 
natural  and  beautiful  elVects  produced  by  clouds  or  vapour,  in 
various  masses,  upon  the  rays  of  light.  One  of  the  most  beau- 
tiful and  common  of  these  appearances  deserves  particular 
investigation,  as,  when  this  subject  is  well  understood,  there 
will  be  little  difficulty  in  accounting  for  others  of  a  similar 
nature,  dependent  on  the  dillerent  refrangibility  of  the  rays  of 
light.  Frequently,  when  our  backs  are  turned  to  the  sun,  and 
there  is  a  shower  either  around  us,  or  at  some  distance  before 
us,  a  bow  is  seen  in  the  air,  adorned  with  all  or  some  of  the 
seven  primary  colours.  The  appearance  of  this  bow, which  in 
poetical  language  is  called  tlie  iris,  and  in  common  language 
the  rainbow,  was  an  inexplicable  mystery  to  the  ancients  ;  and, 
though  now  well  understood,  continues  to  be  the  subject  of 
admiration  to  the  peasant  and  the  philosopher. 

We  are  indebted  to  Sir  Isaac  Newton  for  the  explanation  of 
this  appearance  ;  and  by  various  easy  experiments,  we  may 
convince  any  man  that  his  theory  is  founded  on  truth.  If  a 
glass  globe  is  suspended  in  the  strong  light  of  the  sun,  it  will 
be  found  to  rcllect  the  different  prismatic  colours  exactly  in 
proportion  to  the  position  in  which  it  is  olaccd ;  in  other 
V6. 


Hiirds,  agreeably  to  the  angle  which  it  forms  with  the  spccfa- 
lor'.s  eye,  and  the  incidence  of  the  rays  of  light.  The  fact  is, 
that  innumerable  peniMis  of  light  fall  upon  the  surface  of  the 
glidje,  and  each  of  these  is  separated  as  by  a  prism.  To  make 
this  matter  still  clearer,  let  us  suppose  the  circle  U  A  W, 
fig.  12,  to  represent  the  globe,  or  a  drop  of  rain,  for  each  drop 
may  be  considered  as  a  small  globi;  of  water.  The  red  rays, 
it  is  well  known,  arc  least  refrangible  ;  Ihiy  will  therefore  be 
refracted,  agreeably  to  their  angle  of  incidence,  to  u  certain 
point  A  in  the  mo.st  distant  part  of  the  globt-  ;  the  yellow,  the 
green,  the  blue,  and  the  purpli;  rays,  will  each  be  refracted  to 
another  point.  A  part  of  the  light,  as  refracted,  will  he  trans- 
mitted, but  a  part  will  also  be  relleeted  ;  the  red  rays  at 
the  |)oint  A,  and  the  others  at  certain  other  points,  agreeably 
to  their  angle  of  refraction.  It  is  very  evident,  that  if  the  spec- 
tator's eye  is  placed  in  the  direction  of  IM  VV,  or  the  course  of 
th<' red-making  rays,  he  will  only  distinguish  the  red  colour ; 
if  in  another  situation,  he  will  see  only  by  the  yellow  rays;  in 
another,  by  the  blue,  is^c. ;  but,  as  in  a  shower  of  rain  there  are 
drops  at  all  heights  and  all  distances,  all  those  that  are  in  a 
certain  position  with  respect  to  the  spectator,  will  rellect  the 
red  rays,  all  those  in  the  next  station  the  orange,  those  in  the 
next  the  green,  iSce.  To  avoid  confusion,  let  us  for  the  present 
imagine  only  three  drops  of  rain,  and  three  degrees  of  colours 
in  the  section  of  the  bow,  fig.  1.3.  It  is  evident,  that  the  angle 
C  E  P  is  less  than  the  angle  H  E  P,  and  that  the  angle  A  E  P  is 
the  greatest  of  the  three.  This  largest  angle  then  is  formed  by 
the  red  rays,  the  middle  one  consists  of  the  green,  and  the 
smallest  is  th<'  purple.  All  the  drops  of  rain,  therefore,  that 
happen  to  be  in  a  certain  position  to  the  eye  of  a  spectator, 
will  rellect  the  red  rays,  and  form  a  band  or  semicircle  of  red  ; 
those  again  in  a  certain  position  will  present  a  band  of  green, 
S;e.  If  he  alters  his  station,  the  spectator  will  see  a  bow, 
though  not  the  same  bow  as  before  :  and  if  there  are  many 
spectators,  they  will  each  see  a  different  bow,  though  it 
appears  to  be  the  same. 

There  are  sometimes  seen  two  bows,  one  formed  as  ha.s 
been  described,  the  other  appearing  externally  to  embrace  the 
primary  bow,  and  which  is  sometimes  called  the  secondary  or 
false  bow,  because  it  is  fainter  than  the  other,  and  what  is 
most  remarkable  is,  that  in  the  f.ilse  bow  the  order  of  the 
colours  appears  always  reversed.  In  the  true  or  primary  bow 
we  have  seen  that  the  rays  of  light  arrive  at  the  spectator's 
eye  after  two  refractions  and  one  relleclion  ;  in  the  secondary 
bow  the  rays  are  sent  to  our  eyes  after  two  refractions  and  two 
refiections,  and  the  order  of  the  colours  is  reversed,  because  in 
this  latter  case  the  light  enters  at  the  inferior  part  of  the  drop, 
and  is  transmitted  through  the  superior.  Thus,  fig.  12,  the  ray 
of  light  which  enters  at  13,  is  refracted  to  A,  whence  it  is  re- 
lleeted to  P,  and  again  reflected  to  W,  where,  sull'ering  another 
refraction,  it  is  sent  to  the  eye  of  the  spectator.  The  colours 
of  this  outer  bow  are  fainter  than  tliose  of  the  other,  because 
the  drop  being  transparent,  a  part  of  the  light  is  transmitted, 
and  consequently  lost  at  each  reflection. 

The  phenomenon  assumes  a  semicircular  appearance,  be- 
cause it  is  only  at  certain  angles  that  the  refracted  rays  are 
visible  to  our  eyes.  The  least  refrangible,  or  red  rays,  make 
an  angle  of  42 degrees  two  minutes,  and  the  most  refrangible  or 
violet  rays  an  angle  of  40  degrees  17  minutes.  Now,  if  a  line 
be  drawn  horizontally  from  the  spectator's  c>  e,  it  is  evident, 
that  angles  formed  with  this  line,  of  a  certain  dimension  in 
every  direction,  will  produce  a  circle;  as  will  be  evident,  by- 
only  attaching  a  cord  of  a  given  length  to  a  certain  point, 
round  which  it  may  turn  as  round  its  axis,  and  in  every  point 
will  describe  an  angle  with  the  horizontal  line  of  a  ceitain  and 
determinate  extent.  Let  H  O,  for  instance,  fig,  14,  represent 
the  horizon,  IJ  W  a  drop  of  rain  at  any  altitude,  .S  15  a  line 
drawn  from  the  sun  to  the  drop,  which  will  be  parallel  to  a 
line  S  M  drawn  from  the  eye  of  the  spectator  to  the  sun.  The 
course  of  part  of  the  decompounded  ray  S  U  may  be  first  by 
refraction  from  B  to  .\,  then  by  refieclion  from  .V  to  W  ;  lastly, 
by  refraction  from  \V  to  M.  Now,  all  drops,  which  arc  in  such 
a  situation  that  the  incident  and  emergent  rays  S  15,  M  W, 
produced  through  them,  make  the  same  angle  .■<  N  M,  will  be 
tluMueans  of  exciting  in  the  spectators  the  same  idea  of  colour. 
Let  M  VV  turn  upon  HO  as  an  axis,  till  W  meets  the  horizon 
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on  both  sides,  and  the  point  W  will  describe  the  arc  of  a  circle; 
and  all  the  drops  placed  in  its  circumference  will  have  the 
property  we  have  mentioned,  of  transmitting  to  the  eye  a 
particular  colour.  When  the  plane  H  M  W  A  is  perpendicu- 
lar to  the  horizon,  the  line  M  W  is  directed  to  the  vertex  of 
the  how,  and  W  K  is  its  altitude.  This  altitude  depends  on 
two  tilings,  the  angle  between  the  incident  and  emergent  rays, 
and  tlie  height  of  the  sun  above  the  horizon  ;  for  since  S  M  is 
parallel  to  S  N,  the  angle  S  N  M  is  equal  to  N  M  I ;  but  S  M  H, 
the  altitude  of  the  sun,  is  equal  to  KMI;  therefore  the  alti- 
tude of  the  bow  W  M  K,  which  is  equal  to  the  difference 
between  W  M  I  and  K  M  I,  is  equal  to  the  difference  be 
tween  the  angles  made  by  the  incident  and  emergent  rays 
and  the  altitude  of  the  sun.  The  angle  between  the  incident 
and  emergent  rays  is  different  for  the  different  colours,  as  was 
already  intimated  ;  for  the  red,  or  least  refrangible,  rays,  it  is 
equal  to  42  degrees  2  minutes  ;  for  the  violet  or  most  refrangi- 
ble, it  is  equal  to  40  degrees  17  minutes  ;  consequently,  when 
the  sun  is  more  than  42  degrees  2  minutes  above  the  horizon, 
the  red  colour  cannot  be  seen;  when  it  is  above  40  degrees 
17  minutes,  the  violet  colour  cannot  be  seen.  The  secondary 
bow  is  made  in  a  similar  manner;  but  the  sun's  rays  sutler,  in 
this  case,  two  relleetions  within  the  drop.  The  ray  S  B,  fig.  14, 
is  decompounded  at  li  ;  and  one  part  is  refracted  to  A,  thence 
reflected  to  P,  and  from  P  reflected  toW,  where  it  is  refracted 
to  M.  Tlie  angle  between  the  incident  and  emergent  rays 
S  N  M  is  equal  as  before  to  N  M  I;  and  N  MK,  the  height  of 
the  bow,  is  equal  to  the  dill'erence  between  the  angle  made  by 
the  incident  and  emergent  rays  and  the  height  of  the  sun.  In 
this  case  the  angle  S  N  M,  for  the  red  ray.",  is  equal  to  50  de- 
grees 7  minutes,  and  for  the  violet  rays  it  is  equal  to  .54  de- 
grees 7  minutes,  consequently  the  upper  part  of  the  secondary 
bow  will  not  be  seen  when  the  sun  is  above  54  degrees  7  min. 
above  the  horizon,  and  the  lower  part  of  the  bow  will  not  be 
seen  when  the  sun  is  50  degrees  7  minutes  above  the  horizon. 

In  the  same  manner  innumerable  bows  might  be  formed  by 
a  greater  number  of  reflections  within  the  drops ;  but  as  the 
secondary  is  so  much  fainter  than  the  primary,  that  all  the 
colours  in  it  are  seldom  seen  ;  for  the  same  reason  a  bow  made 
with  three  reflections  would  be  fainter  still,  and  in  general 
altogether  imperceptible.  Since  the  rays  of  light,  by  various 
reflections  and  refractions,  aie  thus  capable  of  forming,  by 
means  of  drops  of  rain,  the  bows  which  we  so  frequently  see 
in  the  heavens,  it  is  evident  that  there  will  be  not  only  solar 
and  lunar  bows,  but  that  many  striking  appearances  will  be 
produced  by  drops  upon  the  ground  or  air,  on  the  agitated 
surface  of  the  water.  Thus  a  lunar  bow  will  he  formed  by  rays 
from  the  moon  affected  by  drops  of  rain  ;  but  as  its  light  is 
very  faint  in  comparison  with  that  of  the  sun,  such  a  bow  will 
very  seldom  be  seen,  and  the  colours  of  it  when  seen  will  be 
faint  and  dim. 

The  marine  or  sea  bow  is  a  phenomenon  sometimes  observed 
in  a  much  agitated  sea  ;  when  the  wind,  sweeping  part  of  the 
tops  of  the  w  aves,  carries  them  aloft,  so  that  the  sun's  rays, 
falling  upon  them,  are  refracted,  kc.  as  in  a  common  shower, 
and  paint  the  colours  of  the  bow.  Kohault  mentions  coloured 
bows  on  the  grass,  formed  by  the  refraction  of  the  sun's  rays 
in  the  morning  dew.  Dr.  Langwith,  indeed,  once  saw  a  bow 
lying  on  the  ground,  the  colours  of  which  were  almost  as  lively 
as  the  common  rainbow.  It  was  extended  several  hundred 
yards.  It  was  not  round,  but  oblong,  being,  as  he  conceived, 
the  portion  of  an  hyperbola.  The  colours  took  up  less  space, 
and  were  much  more  lively,  in  those  parts  of  the  bow  which 
were  near  him  than  in  those  which  were  at  a  distance. 

The  drops  of  rain  descend  in  a  globular  form,  and  thence  we 
can  easily  account  for  the  effects  produced  by  them  on  the 
rays  of  light ;  but  in  difl'erent  states  of  the  air,  instead  of  drops 
of  rain,  vapour  falls  to  the  earth  in  difl'erent  forms  of  sleet, 
snort',  and  l-.ail.  In  the  two  latter  states  there  cannot  be  a  re- 
fraction of  (he  rays  of  light  ;  but  in  the  former  stale,  when  a 
drop  is  partly  in  a  congealed  and  partly  in  a  fluid  form,  the 
rays  of  light  will  be  difl'crently  affected,  both  from  the  form  of 
the  drop  and  its  various  refracting  powers.  Hence  we  may 
expect  a  variety  of  curious  appearances  in  the  heavens  ;  and 
to  those  drops,  in  diflercnt  states,  we  may  attribute  the  for- 
mation of  halos,  parhelia,  and  many  other  phenomena,  detailed 


in  the  Philosophical  Transactions,  or  in  the  histories  of  evcf 
country. 

The  halo,  or  corona,  is  a  luminous  circle  surrounding  the 
sun,  the  moon,  a  planet,  or  a  fixed  star.  It  is  sometimes  quite 
white,  and  sometimes  coloured  like  the  rainbow.  Those  which 
have  been  observed  round  the  moon  or  stars  are  but  of  a  very 
small  diameter ;  those  round  the  sun  are  of  different  magni- 
tudes, and  sometimes  inmiensely  great.  When  coloured,  the 
colours  are  fainter  than  those  of  the  rainbow,  and  appear  in  a 
different  order,  according  to  their  size.  In  those  which  Sir 
Isaac  Newton  observed  in  1692,  the  order  of  the  colours,  from 
the  inside  next  the  sun,  was  in  the  innermost  blue,  white,  red ; 
in  the  middle  purple,  blue,  green,  yellow,  pale  red;  in  the 
outermost  pale  blue,  and  pale  red.  Huygcns  observed  one 
red  next  the  sun,  and  pale  blue  at  the  extremity.  Mr.  Weidler 
has  given  an  account  of  one  yellow  on  the  inside,  and  white  on 
the  outside.  In  France  one  was  observed,  in  wliich  the  order 
of  the  colours  was  white,  red,  blue,  green,  and  a  bright  red  on 
the  outside. 

Artificial  coronas  may  be  made  in  cold  weather,  by  placing  a 
lighted  candle  in  the  midst  of  a  cloud  of  steam  ;  or  if  a  glass 
window  is  breathed  upon,  and  the  flame  of  a  candle  placed  at 
some  distance  from  the  window,  while  the  operator  is  also  at 
the  distance  of  some  feet  from  another  part  of  the  window,  the 
flame  will  be  surrounded  with  a  coloured  halo. 

Tlie  parhelia,  or  mock  suns,  are  the  most  splendid  appear- 
ances of  this  kind.  The  parhelia  generally  appear  about  tlie 
size  of  the  true  srin,  not  quite  so  bright,  though  they  are  said 
sometimes  to  rival  their  parent  luminary  in  splendour.  When 
there  are  a  number  of  them,  they  are  not  equal  to  each  other  ir; 
brightness.  Externally  they  are  tinged  with  colours  like  the 
rainbow.  They  are  not  always  round,  and  have  sometimes  a 
long  fiery  tail  opposite  the  sun,  but  paler  towards  the  extremity. 
Dr.  Haller  observed  one  with  tails  extending  both  ways.  Mr. 
Weidler  saw  a  parhelion  with  one  tail  pointing  up  and  another 
downward,  a  little  crooked;  the  limb  which  was  farthest  from 
the  sun  being  of  a  purple  colour,  the  other  tinged  with  the 
colours  of  the  rainbow. 

Coronas  generally  accompany  parhelia :  some  coloured,  and 
others  white.  There  is  also,  in  general,  a  very  large  white  cir- 
cle, parallel  to  the  horizon,  which  passes  through  all  the  par- 
helia ;  and  if  it  was  entire,  would  go  through  the  centre  of  the 
sun:  sometimes  there  are  arches  of  smaller  circles  concentric 
to  this,  and  touching  the  coloured  circles  which  surround  the 
sun;  they  are  also  tinged  with  colours,  and  contain  other  par- 
helia. One  of  the  most  remarkable  appearances  of  this  kind 
was  that  which  was  observed  at  Rome  by  Scheiner,  as  inti- 
mated above  ;  and  this  may  serve  as  a  sufficient  instance  of 
the  parhelion. 

This  celebrated  phenomenon  is  represented  in  fig.  15,  in 
which  A  is  the  place  of  the  observer,  13  his  zenith,  C  the  true 
sun,  and  A  B  a  plane  passing  through  the  observer's  eye,  the 
true  sun,  and  the  zenith.  About  the  sun  C  there  appeared  two 
concentric  rings,  not  complete,  but  diversified  with  colours. 
The  lesser  of  them  DBF,  was  fuller  and  more  perfect;  and 
though  it  was  open  from  D  to  F,  yet  those  ends  were  per- 
petually endeavouring  to  unite,  and  sometimes  they  did  so. 
The  outer  of  these  rings  was  much  fainter,  so  as  scarcely  to  be 
discernible.  It  had,  however,  a  variety  of  colours,  but  was  very 
inconstant.  The  third  circle,  KLMN,  was  very  large,  and 
entirely  white,  passing  through  the  middle  of  the  sun,  and  every 
where  parallel  to  the  horizon.  At  first  this  circle  was  entire  ; 
but  towards  the  end  of  the  phenomenon  it  was  weak  and 
ragged,  so  as  hardly  to  be  perceived  from  M  towards  N.  In 
the  intersection  of  this  circle  and  the  outward  iris  GKI,  there 
broke  out  two  parhelia,  or  mock  suns,  N  and  K,  not  quite  per- 
fect, K  being  rather  weak,  but  N  shone  brighter  and  stronger. 
The  brightness  of  the  middle  of  them  was  something  like  that 
of  the  sun ;  but  towards  the  edges  they  were  tinged  with 
colours  like  those  of  the  rainbow,  and  were  uneven  and  ragged. 
The  parhelion  N  was  a  little  wavering:  and  sent  out  a  spiked 
tail  N  P,  of  a  cologr  somewhat  fiery,  the  length  of  which  was 
continually  changing-  The  parhelia  at  L  and  M,  in  the  hori- 
zontal ring,  were  not  so  bright  as  the  former,  hut  were  rounder, 
and  white,  like  the  circle  in  which  they  were  placed.  The  par- 
helion  N  disappeared  before  K;  and  while  M  grew  fainter,  K 
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prew  liri^litcr,  aiul  vaiiislicii  llic  last  (if  all.  It  is  lo  lie  (il)S(r\  id 
Ciirtlicr.  that  the  order  o(  the  eiiloiirs  in  the  circles  l»  IC  I', 
(i  K  N,  was  the  same  as  in  the  ednniHUi  halos,  niniely,  red  ne\l 
the  siii'i  ;  aii(\  the  diameter  ol  the  inner  cirele  was  also  ahont 
4o  dc".,  which  is  the  usual  size  ol"  a  halo.  Parhelia  have  heeii 
seen  for  one,  two,  three,  and  lour  hours  toftether ;  and  in 
North  America  they  arc  said  to  continue  some  days,  and  to  lie 
visihlc  from  sun-rise  to  sun-set.  When  they  <lisa|ipear  it  some- 
times rains,  or  snow  falls  in  the  form  of  ohlon^  spicuhe. 

At  Churchill,  in  Hudson's  liay.thc  risin;;  of  the  son  is  always 
preceded  hy  two  lonj;  streams  of  red  li^ht.  which  lise  as  the 
.sunrises;  and  as  they  ;;row  longer,  begin  to  bend  towards 
each  other,  till  they  meet  directly  over  the  sun,  forming  then- 
a  kind  of  parhelion  or  mock  sun.  These  two  streams  of  light 
seem  to  have  their  source  in  two  other  parhelia,  which  lise 
with  the  true  sun;  and  in  the  winter  season,  when  the  sun 
never  rises  above  the  haze  or  fog  which  is  constantly  found 
near  the  horizon,  all  these  accompany  liim  the  whole  day.  and 
set  with  him  in  the  same  manner  as  they  rise.  A  fourth  pnV- 
lielion  may  sonielimes  be  seen  under  the  true  sun  ;  but  this  is 
not  coninion.  The  cause  of  these  is  apparently  the  rcllcetion 
of  the  sun's  light  and  image  from  the  thick  and  frozen  clouds  in 
the  northern  atmosphere,  accompanied  also  with  sonic  degree 
of  refraction.  To  enter  upon  a  mathematical  analysis  of  these 
phenomena  would  be  only  tedious,  and  very  foreign  to  our  pur- 
pose. From  what  has  been  said  upon  this  subject,  it  is  evi- 
dent that  all  the  phenomena  of  colours  depend  upon  two  pro- 
perties of  light,  the  refrangiliility  and  rellexibility  of  its  rays. 

Of  the  Infection  of  I.iyht. — The  direction  of  the  rays  of  light 
is  changed,  as  we  have  seen,  in  their  approach  to  certain 
bodies  by  rellection  and  refraction  ;  and  consequently  we  must 
admit  that  there  is  some  power  in  these  l)odies  by  whi(-li  such 
effects  arc  universally  produced.  If  rellection  was  produced 
simply  by  the  impinging  of  particles  of  light  on  hard  or  clastic 
bodies,  or  if  they  were  in  thcmsehes  elastic,  the  same  efl'ccts 
would  follow  as  in  the  impulse  of  other  elastic  bodies;  l)ut  the 
angle  of  incidence  could  not  be  equal  to  the  angle  of  rellection, 
iiidess  the  particles  of  light  were  perfectly  elastic,  or  the  bodies 
on  which  they  impinged  were  perfectly  elastic.  Now  we  know 
that  the  bodies  on  which  these  particles  impinge  are  not  per- 
fectly elastic;  and  also  that  if  the  particles  of  light  were  per- 
fectly elastic,  the  dilVusion  of  light  from  the  reflecting  bodies 
would  be  very  dili'crent  from  its  present  appearance:  for  ns 
no  body  can  be  perfectly  polished,  the  particles  of  light,  which 
are  so  inconceivably  small,  would  be  rcllected  back  by  the  in- 
equalities on  the  surface  in  every  direction ;  consequently  we 
are  led  to  this  conclusion,  that  the  reflecting  bodies  are  pos- 
sessed of  a  power  which  acts  at  some  little  distance  from  their 
surfaces. 

If  this  reasoning  is  allowed  to  be  just,  it  necessarily  follows, 
that  if  a  ray  of  light,  instead  of  impinging  on  a  body,  should 
pass  so  near  to  it  as  to  be  within  the  sphere  of  that  power 
which  the  body  possesses,  it  must  necessarily  suffer  a  eh&Dge 
in  its  direction.  Actual  experiments  confirm  the  truth  of  this 
position  ;  and  to  the  change  in  the  direction  of  a  particle  of 
light,  owing  to  its  nearness  to  a  body,  we  give  the  name  of 
inflection. 

From  one  of  these  experiments,  made  by  Sir  Isaac  Newton, 
the  whole  of  this  subjei;t  will  be  easily  understood.  At  the 
Oistance  of  two  or  three  feet  from  the  window  of  a  darkened 
room,  in  whicdi  was  a  hole  three-fourths  of  an  inch  broad  to 
admit  the  light,  he  placed  a  black  sheet  of  pasteboard,  having 
in  the  middle  a  hole  about  a  quarter  of  an  inch  square,  and 
behind  the  hole  the  blade  of  a  sharp  knife,  to  intercept  a  small 
part  of  the  light  which  would  otherwise  have  jiassed  through 
the  hole.  The  planes  of  the  pasteboard  aiwl  blade  were  parallel 
to  each  other  ;  and  when  the  pasteboard  was  removed  at  such 
a  distance  from  the  window,  as  that  all  the  light  coming  into 
the  room  must  pass  through  the  hole  in  the  pasteboard,  he  re- 
ceived what  came  through  this  hole  on  a  piece  of  paper  two  or 
three  feet  beyond  the  knife,  and  perceived  two  streams  of  faint 
light  shooting  out  both  ways  from  the  beam  of  light  into  the 
shadow.  As  the  brightness  of  the  direct  rays  obscured  the 
fainter  light,  by  making  a  hole  in  his  paper  he  let  them  pass 
through,  and  had  thus  an  opportunity  of  attending  closely  to 
the  two  streams,  which  were  nearly  equal  in  length,  breadth, 


anil  qiiiinlity  of  light.  That  part  which  was  nearest  to  the 
sun's  direct  light  was  pretty  strong  for  the  spare  of  about  a 
quarter  of  an  iiu-h,  decreasing  gradually  till  it  became  imper- 
ceptible ;  and  at  the  edge  of  the  knife  it  subtended  an  angle  of 
about  twelve,  or,  at  most  fourteen  degrees.  Another  kinfe 
was  then  placed  opposite  to  the  former,  and  he  observed,  that 
when  the  distance  of  their  edges  was  about  the  four-hundredth 
part  of  an  inch,  the  stream  divided  in  the  niidilK-,  and  left  a 
shadow  bclweeii  the  two  parts,  which  was  so  dark,  that  all  lig'it 
passing  between  the  knives  seemed  to  be  bent  aside  to  one 
knife  or  the  other;  as  the  knives  were  brought  nearer  to  each 
other,  this  shadow  grew  broader,  till  upon  the  contact  of  the 
knives  the  vnIioIc  light  disappeared. 

Pursuing  his  observations  upon  this  appearance,  he  per- 
ceived fringes,  as  they  may  be  termed,  of  dilfcrcnl  coloured 
light,  three  made  on  one  side  by  the  edge  of  one  knife,  and 
three  on  the  other  side  by  the  edge  of  the  other:  and  thence 
<-oncluded,  that  as  in  refraction  the  rays  of  light  are  diflercnlly 
acted  upon,  so  are  they  at  a  distance  from  bodies  by  inflection; 
and  by  many  other  experiments  of  the  same  kijid  he  supported 
his  position,  which  is  conllrmcd  by  all  subsequent  experiments. 
We  may  naturally  conclude,  that  from  this  property  of  inflec- 
lion  some  curious  changes  will  be  produced  in  the  appearance 
of  external  object.s.  If  we  take  a  piece  of  wire  of  a  less  dia- 
meter than  the  pupil  of  the  eye,  and  place  it  between  the  eye 
and  a  distant  object,  the  latter  will  appear  magnified,  (fig.  16.) 
Let  A  be  a  church-steeple,  B  the  eye,  C  the  wire.  The  rays 
by  which  the  steeple  would  have  been  otherwise  seen  are  in- 
tercepted by  the  wire;  and  it  is  now  seen  by  inflected  rays, 
which  make  a  greater  angle  than  the  direct  rajs,  and  conse- 
quently the  steeple  will  be  magnified. 

Optical  Wonder.  — Mr.  Scoresby's  Journal  of  a  Voyage  to  the 
Northern  Whale  Fishery,  recently  published,  contains  much 
information  respecting  the  refractions  which  are  usual  in  high 
latitudes:  one  very  singular  instance  deserves  to  be  noticed. 
"  On  my  return  to  the  ship,  about  eleven  o'clock,  the  night  was 
beautifully  fine,  and  the  air  quite  mild.  The  atmosphere,  in 
consequence  of  its  warmth,  being  in  a  highly  refractive  state,  a 
great  many  curious  appearances  were  presented  by  the  land 
and  ice-bergs.  The  most  extraordinary  efl'ect  of  this  state  of 
the  atmosphere,  however,  was  the  distinct  inverted  image  of  a 
ship  in  the  clear  sky,  over  the  middle  of  the  large  bay  or  inlet 
before  mentioned;  the  ship  itself  being  entirely  beyond  the 
horizon.  Appearances  of  this  kind  1  have  before  noticed,  but 
the  peculiarities  of  this  were— the  perfection  of  the  image,  and 
the  great  distance  of  the  vessel  that  it  represented.  It  was  so 
extremely  well  defined,  that  when  examined  with  a  telescope 
by  Holland,  I  could  distinguish  every  sail,  the  general  '  rig  of 
the  ship,' and  its  particular  character:  insomuch,  that  I  con- 
fidently pronounced  it  to  be  my  father's  ship,  the  Fame,  which 
it  afterwards  proved  to  be ;  though,  on  comparing  notes  with 
my  father,  1  found  that  our  relative  position  at  the  time,  gave 
our  distance  from  one  another  very  nearly  thirty  miles  beyond 
the  horizon,  and  some  leagues  beyond  the  limit  of  direct  vision. 
I  was  so  struck  by  the  peculiarity  of  the  circumstance,  that  I 
mentioned  it  to  the  ofliccr  of  the  watch,  stating  my  full  con- 
viction that  the  Fame  vtas  tlicn  cruising  in  the  neighbouring 
inlet." 

In  nearly  shutting  the  eyes  and  looking  at  a  candle,  there 
appear  rays  of  light  extending  from  it  in  various  directions, 
like  comets'  tails  ;  for  the  liglit,  in  passing  through  the  eye- 
lashes, is  inflected  ;  and  consequently  many  separate  beams 
will  be  formed,  diverging  from  the  luminous  object.  The  power 
of  bodies  to  inflect  the  rays  of  light  passing  near  to  them  will 
produce  difl'ereiit  ell'ects,  according  to  the  nature  of  the  rays 
acted  upon  ;  consequently  a  separation  will  take  place  in  the 
differently  refrangible  ray,  and  those  fringes  which  were  taken 
notice  of  by  Sir  Isaac  Newton  will  appear  in  other  objects, 
which  are  seen  by  the  means  of  inflected  rays.  From  consider- 
ing thus  the  action  of  bodies  upon  light,  we  come  to  this  gene- 
ral conclusion,  for  which  we  are  indebted  to  our  great  philo- 
sopher^that  light,  as  well  as  all  other  matter,  is  acted  upon  at 
a  distance  ;  and  that  reflection,  refraction,  and  inflection,  arc 
owing  to  certain  general  laws  in  the  particles  of  matter,  which 
are  equally  necessary  for  the  preservation  of  the  beautiful  har- 
mony in  the  objects  nearest  to  us,  and  to  produce  by  their 
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joint  action  that  great  law  by  wliich  the  greater  bodies  in  their 
system  are  retained  in  their  respective  orbits. 

Table  of  Jlluminating  Power  of  Candles.— To  ascertain  the 
illuminating  power  of  diflerent  sorts  of  candles,  tirst  weigh  one 
of  each  sort  to  he  tried;  light  them  all  at  the  same  instant; 
and  after  the  lapse  of  any  given  time,  say  half  an  hour,  extin- 
guish and  again  weigh  them  :  compare  how  much  each  has  lost 
in  weight;  that  which  has  lost  most,  is  the  sort  which  affords 
the  strongest  light.  In  order  farther  to  know  the  comparative 
expense  of  burning  candles  of  different  kinds,  and  of  various 
sizes,  the  reader  may  consult  the  following  table,  which  pre- 
sents the  average  result  of  a  series  of  experiments  made  with 
a  view  to  the  determination  of  this  point: — 


Number 

Wei 

Kht 

Len 

Rth 

Time 

DescriplioQ 

of  can- 

of  one 

of  time 

that  a 

candle. 

one  ciin- 

pound 

llie  lb. 

dle  will 
burn. 

will  last. 

18 

02. 

dr. 
14 

h. 
3 

m. 
15 

h. 
59 

m. 
25 

Small  S 

wick  ^ 

18 

— 

IS* 

2 

40 

50 

33 

1G 



151 

2 

40 

44 

— 

( 

12 

1 

51 

3 

27 

41 

32 

Large  ' 

10 

1 

8 

3 

30 

38 

22 

wick  \ 

7 

2 

1 

4 

9 

32 

12 

1 

8 

2 

— 

4 

15 

34 

— 

V. 

5 

2 

13 

5 

19 

30 

12 

Expense  of  burning  candles 
of  each  description,  tailing 
as  a  suppositive  prjce  10*. 
per  doz.  in  farthings  and 
100th  parts,  whence  may 
easily  be  deduced  the  pro- 
portional expense,  when  they 
are  at  any  other  price. 


8-078 
9-475 
10-909 
11-557 
12-511 
14-907 
14-118 
15-894 


Mould  Candles,  at  12s.  per  dozen. 


5 

2 

12 

7 

20 

42 

40 

4 

4 

— 

9 

3 

30 

12 

3 

5 

2 

17 

30 

54 

4 

13-502 
15-911 
10C54 


Optic  Inequulitij,  in  Astronomy,  is  an  apparent  irregularity 
in  the  molions  of  the  planets  and  other  celestial  bodies,  being 
thus  called,  because  it  does  not  arise  from  any  real  inequality 
of  the  moving  body,  but  from  the  situation  of  the  eye  of  the 
observer. 

Optic  Nerves,  the  second  pair  of  nerves  springing  from  the 
crura  of  the  medulla  oblongata,  and  passing  thence  to  the  eye. 

Optic  Place  of  a  planet,  is  its  place  as  seen  by  the  eye. 

Optic  Pyramid,  is  a  pyramid  formed  by  the  visual  rays  pro- 
ceeding from  the  eye,  and  passing  through  the  extremities  of 
any  picture,  when  these  rays  are  continued  to  terminate  in  a 
plane  perpendicular  to  the  observer. 

OPTION,  the  power  or  faculty  of  wishing  or  choosing,  or 
the  choice  a  person  makes  of  any  thing.  Hence  we  say,  when 
a  new  suffragan  bishop  is  consecrated,  the  archbishop  of  the 
province,  by  a  customary  prerogative,  claims  the  collation  of 
the  first  vacant  benefice  or  dignity  in  that  see  ;  this  is  the 
bishop's  option. 

OR,  Gold,  in  Heraldry,  denoted  by  small  points  all  over  the 
field,  in  engravings  of  arms ;  and  it  is  supposed  to  signify  of 
itself  generosity,  splendour,  or  solidity. 

ORANGE.     See  Citrus. 

ORATORIO,  a  sort  of  sacred  drama,  in  dialogue,  recitative, 
duettos,  trios,  ritornellos,  and  choruses  ;  the  subjects  being 
usually  taken  from  scripture,  and  the  music  being  in  the  finest 
taste,  and  best  chosen  strains.  Lent  is  the  season  for  per- 
formances of  this  description. 

ORBIS  Magnus,  the  great  orb  in  which  the  sun  was  sup- 
posed to  revolve. 

ORBIT,  the  path  of  any  celestial  body.  The  orbits  of  the 
several  planets  were,  even  after  the  restoration  of  the  Pytha- 
gorean system  of  astronoiny  by  Copernicus,  supposed  to  be 
circular,  having  the  sun  in  their  common  centre,  which,  indeed, 
was  such  a  rational  and  simple  hypothesis,  that  it  is  not  at  all 
singular  both  Copernicus  and  Kepler,  as  well  as  other  astro- 
nomers of  that  day,  were  so  unwilling  to  give  up  this  idea. 
However,  Kepler,  after  an  immense  number  of  observations 
upon  the  planet  Mars,  found  that  it  was  impossible  to  recon- 


cile his  observations  with  that  theory,  and  he  therefore 
abandoned  it ;  but  now,  though  he  changed  the  figure  from  a 
circle  to  an  ellipse,  he  still,  by  supposing  the  sun  in  the  cen- 
tre, found  nearly  the  same  difficulty  in  accounting  for  some  of 
the  observed  phenomena.  At  length,  however,  it  happily 
occurred  to  him  to  place  the  sun  in  one  of  the  foci,  with  which 
position  every  observed  irregularity  perfectly  agreed  ;  and  by 
that  perseverance,  for  which  he  is  so  eminently  distinguished, 
he  came  finally  to  those  fundamental  laws  which  still  bear  his 
name,  viz. — 1.  The  planets  all  revolve  in  elliptic  orbits  situ- 
ated in  planes  passing  through  the  centre  of  the  sun,  the  latter 
body  occupying  one  of  the  foci  of  the  ellipse.  2.  Equal  areas 
are  described  in  equal  times.  That  is,  if  a  line  be  supposed  to 
join  the  central  and  revolving  body,  that  line  passes  over  or 
describes  equal  aress  in  equal  times.  3.  The  squares  of  the 
times  of  revolution  in  planetary  bodies,  are  as  the  cubes  of 
their  distances  from  the  sun. 

ORCHARD,  a  plantation  of  fruit  trees.  In  planting  an 
orchard  great  care  should  be  taken  that  the  soil  is  suitable  to 
the  trees  planted  in  it ;  and  that  they  are  procured  from  a  soil 
nearly  of  the  same  kind,  ar  rather  poorer  than  that  laid  out  for 
an  orchard.  As  to  the  situation,  an  easy  rising  ground,  open 
to  the  south-east,  is  to  be  preferred.  Miller  recommends 
planting  the  trees  fourscore  feet  asunder,  but  not  in  regular 
rows  ;  and  would  have  the  ground  between  the  trees  ploughed, 
and  sown  with  wheat  and  other  crops,  in  the  same  manner  as 
if  it  was  clear  from  trees  ;  by  which  means  the  trees  will  be 
more  vigorous  and  healthy,  will  abide  much  longer,  and  pro- 
duce better  fruit.  If  the  ground  has  been  pasture,  the  green- 
sward should  be  ploughed  in  the  spring  before  the  trees  are 
planted  ;  and  if  it  is  suB'ered  to  lie  a  summer  fallow,  it  will 
greatly  mend  it,  provided  it  is  stirred  two  or  three  times  to  rot 
the  grass,  and  prevent  the  growing  of  weeds.  At  Michaelmas 
it  should  be  ploughed  pretty  deep,  in  order  to  make  it  loose  for 
the  roots  of  the  trees,  which,  if  the  soil  is  dry,  should  be 
planted  in  October;  but  if  it  is  moist,  the  beginning  of  March 
will  be  a  better  season.  If  several  sorts  of  fruit  trees  are  to 
be  planted  on  the  same  spot,  you  should  observe  to  plant  the 
largest  growing  trees  backwards,  and  so  proceed  to  those  of 
less  growth,  continuing  the  same  method  quite  through  the 
whole  plantation ;  by  which  means  the  sun  and  air  will  more 
easily  pass  through  the  whole  orchard.  When  you  have 
planted  the  trees,  you  should  support  them  with  stakes,  to  pre- 
vent their  being  blown  out  of  the  ground  by  the  wind ;  and  the 
following  spring,  if  the  season  should  prove  dry,  cut  a  quantity 
of  green  turf,  and  lay  it  about  the  roots,  with  the  grass  down- 
wards ;  by  which  means  a  greater  expense  of  watering  will  be 
saved,  and  after  the  first  year  they  will  be  out  of  danger. 
Whenever  you  plough  the  ground  betwixt  these  trees,  you 
must  be  careful  not  to  go  too  deep  amongst  their  roots,  which 
would  greatly  damage  the  tree ;  but  if  you  do  it  cautiously, 
your  stirring  the  face  of  the  ground  will  be  of  great  service  to 
them  ;  though  you  should  observe  never  to  sow  too  near  the 
tree,  nor  to  suffer  any  great  rooting  weeds  to  grow  about  them  ; 
because  this  would  starve  them,  by  exhausting  the  goodness 
of  the  soil,  which  every  two  or  three  years  should  be  mended 
with  dung  or  other  manure.  These  trees,  after  they  are  planted 
out,  will  require  no  other  pruning  besides  cutting  off  their  bad 
branches,  or  such  as  cross  each  other. 

ORDEAL,  a  form  of  trial  for  discovering  innocence  or  guilt, 
formerly  practised  over  almost  all  Europe,  and  which  pre- 
vailed in  England  from  the  time  of  Edward  the  Confessor,  till 
it  was  aboli.shed  by  a  declaration  of  Henry  III.  It  was  called 
purffalio  vulgaris,  or  judieium,  in  opposition  to  helium,  or 
combat,  the  other  form  of  purgation.  In  England,  an  offender, 
on  being  arraigned,  and  pleading  not  guilty,  had  it  in  his 
choice  to  put  himself  upon  God  and  his  country,  that  is,  upon 
the  verdict  of  the  jury  ;  or  upon  God  alone,  on  which  account 
it  was  called  the  judgment  of  God,  it  being  presumed  that 
God  would  deliver  the  innocent.  The  more  popular  kinds  of 
ordeal  were  red-hot  iron  and  water ;  the  first  for  freemen  and 
people  of  fashion,  and  the  last  for  peasants.  Fire  ordeal  was 
performed  either  by  taking  up  in  the  hand  a  piece  of  red-hot 
iron,  of  one,  two,  or  three  pounds  weight;  or  else  by  walking 
barefoot  and  blindfold  over  nine  red-hot  ploughshares,  laid  at 
unequal  distances ;  and  if  the  party  escaped  unhurt  he  was 
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Bdjiid'jril  iiiiiiircMt  ;  if  nnt,  lie  was  riiMili'riiiicd  as  uiiilly. 
\Viit<r  ordeal  was  pcrtdrnu'd  oillior  liy  |iliiiiKiri;;  tlii'  liarc  arm 
lip  to  tlic  clliow  ill  Ldiliiij;  wati'r,  and  rsrapiii};  iiiiliiirt  thcroliv  ; 
or  by  casting  llif  pcrsun  suspected,  iiilo  a  river  iir  pond  of 
waliT  :  if  lie  lloated  llior(-iii,  without  any  action  of  swiiniiiiii^, 
it  was  deeiiii'd  an  evidence  of  bis  guilt;  l>iit  if  ho  sunk,  he  was 
ac<|iiitled,    1  IJIaek.  ;M(). 

0KI»I;K.     .Sie  Ait(  iiirucTiiiii». 

OKDICK  Of  A  LiM.,  in  the  theory  of  Curves,  denotes  the 
(liiiiensinn  of  tlie  equation  liy  which  the  line  is  e\pressed  ; 
it  lu'iiip  of  the  1st,  'Jil,  ;!d,  Sic.  order,  accordiiii;  as  the  eijuation 
is  of  tlie  1st.   'Jd,  M.  !vr.  decree  or  dimension. 

OUDEKS.  or  Oudix  \  rioN.  No  person  shall  lie  admitted  to 
the  holy  order  of  deacon  under  '13  years  of  asie;  nor  to  the 
order  of  priest,  unless  he  is  24  complete  ;  ami  none  shall  be 
ordained  without  a  title,  that  i.s,  a  nomination  to  some  cure  or 
lienelice,  and  he  shall  have  a  testimonial  of  his  ^ood  behaviour, 
(or  three  years  past,  from  three  clerfrynien  ;  and  the  bishop 
shall  examine  him.  and,  if  he  sees  cause,  may  refuse  him.  And 
before  lie  is  ordained,  he  shall  lake  the  oath  of  allej;ianec  and 
supremacy  before  the  ordinary,  and  subscribe  the  thirty-nine 
articdes. 

(1RDIN.VRY,  in  enmnion  and  canon  law,  is  one  who  has  an 
ordinary  or  immediate  jurisdiction  in  ecclesiastical  causes  in 
such  a  place. 

OiuiiNARY  Seaman,  implies  one  who  can  make  himself  useful 
on  board,  but  is  not  an  expert  or  skilful  sailor  ;  the  latter  being 
termed  an  able  seaman.  Able  seamen  have  consequently  more 
wages  than  the  ordinary. 

Sliips  in  Ordinauy,  arc  those  which  being  laid  up  are  under 
the  direction  of  the  master  attendant. 

ORDINATE,  in  the  theory  of  Curves,  any  right  lino  drawn 
from  a  point  in  the  absciss  to  terminate  in  the  curve;  and  if 
drawn  perpendicularly  to  the  absciss,  it  is  called  a  7-iyht  ordi- 
nate. It  is  a  ■reneral  property  of  the  ordinates  of  a  curve,  that 
when  perpendieular  to  the  axis  of  a  line  of  the  second  order,  that 
is,  in  the  circle  and  conic  sections,  the  ordinates  are  all 
bisected  by  that  axis,  making  the  sum  of  all  the  ordinates  on 
one  side  equal  to  that  of  those  on  the  other;  and  in  lines  of 
the  third  order,  where  a  'ine  may  cut  the  curve  in  three  places, 
the  ordinate  on  the  one  side  is  always  equal  to  the  sum  of  the 
ordinates  on  the  other. 

ORDNANCE,  a  general  name  for  all  sorts  of  great  guns 
used  in  war. — See  Cannon,  and  Plate  Oil  Mill,  &c. 

Ordnancf.,  Office  of,  an  oflice  kept  within  the  Tower  of 
London,  which  superintends  and  disposes  of  all  the  arms, 
instruments,  and  utensils  of  war,  both  by  sea  and  land,  in  all 
magazines,  garrisons,  and  forts  in  Great  Britain. 

ORES.  Metals,  when  found  in  a  state  of  combination  with 
other  substances,  have  the  name  q{ ores.  They  are  in  general 
deposited  in  veins  of  various  thickness,  and  at  various  depths 
in  the  earth.  The  mode  of  obtaining  them  is  to  penetrate 
from  the  surface  of  the  earth  to  the  vein,  and  there  lo  follow 
if,  in  whatever  direction  it  may  lie.  The  hollow  places  thus 
formed  arc  called  mines,  and  the  men  employed  in  them  are 
denominated  tniners.  When  the  veins  are  at  a  great  depth,  or 
extend  to  any  considerable  distance  beneath  the  surface  of  the 
earth,  it  is  necessary  at  intervals  to  mal;e  openings  or  shafts  to 
the  surface,  for  the  admission  and  circulation  of  the  air  ;  and 
also  to  draw  oil'  the  water  which  collects  at  the  bottom,  by 
means  of  drains,  pumps,  or  steam-engines,  as  the  situation  or 
circumstances  require.  After  the  metallic  ores  are  drawn  from 
the  mine,  they  in  general  go  tlirough  several  processes  before 
tliey  are  in  a  state  lit  for  use.  Some  of  them  are  first  washed 
in  a  running  water,  lo  clear  them  from  earthy  particles.  They 
are  then  piled  together  with  comluislible  substances,  and  burnt 
or  roasted,  for  the  purpose  of  lidding  them  of  the  sulphur  or 
arsenic  w  ith  which  they  may  happen  to  be  combined,  and  which 
rises  from  them  in  a  state  of  fume  or  smoke.  Thus  having 
been  freed  from  impurities,  Ihey  undergo  the  operation  of  melt- 
ing, in  furnaces  constructed  according  lo  the  nature  of  the 
respective  niclals,  or  the  uses  to  which  they  are  to  be  subse- 
quently applied.     See  Metals. 

ORFFYREUS'.s  Wheel,  in  Mechanics,   is    a   machine  so 
called  from   its  inventor,  which  he  imagined  to  be  a  perpetual 
motion.     This  machine  consisted  of  a  largo  circular  wheel  or 
77. 


drum,  twelve  feet  diameter,  and  fouiteen  inches  in  dcplli,  and 
very  light  ;  it  was  forinid  of  an  assemblage  of  deals,  the 
intervals  between  which  werir  covered  with  waxed  cloth,  in 
order  to  conceal  the  interior  parts  of  it.  The  two  extreinilies 
of  an  iron  axis,  on  which  it  turned,  rested  on  two  supports. 
On  giving  the  wheel  a  slight  impulse  in  either  direction,  its 
motion  was  gradually  accelerated  ;  so  that  alter  two  or  three 
revolutions,  it  retpiircd  so  great  a  velocity  as  lo  niake  twenty- 
live  or  twenty-six  turns  in  a  minute.  I'his  rapiil  motion  it 
aclually  preserved  during  the  space  of  two  months,  in  the 
chamber  of  the  landgrave  of  Hesse,  the  iloor  of  which  was 
kept  locked,  and  sealed  with  tin;  landgrave's  own  seal.  \t 
the  end  of  that  time  it  was  stopped,  to  prevent  the  wear  of  the 
materials.  The  professor,  who  had  been  an  eye-witness  to 
these  circumstances,  examined  all  the  external  parts  of  it,  and 
was  convinced  that  there  could  not  he  any  coinniunication  be- 
tween it  and  any  neiglihouriiig  room.  Oitlyreus,  however,  was 
so  incensed,  that  he  broke  tlie  niachine  in  pieces,  and  wrote  on 
the  wall,  that  it  was  the  impertinent  curiosity  of  professor 
Gravcsande  which  made  him  lake  this  step.  The  prince,  who 
had  seen  the  interior  of  this  wheel,  being  asked  whelher,  after 
it  had  been  in  motion  some  time,  theic  was  any  change  observ- 
able in  it,  and  whetlier  it  contained  any  pieci  s  that  indicated 
fraud  or  deception,  answered  both  qu(;slions  in  the  negative, 
and  declared,  that  the  machine  was  of  a  very  simple  con- 
struction. 

ORGAN,  in  general,  an  instrument  or  machine  designed  for 
the  production  of  some  certain  action  or  operation  ;  in  which 
sense  the  mechanic  powers,  machines,  and  even  the  veins, 
arteries,  nerves,  muscles,  and  bones  of  the  human  body,  may  be 
called  organs.  The  organs  of  sense  are  those  parts  of  the  body 
by  which  we  receive  the  impressions  or  ideas  of  external  oh- 
jects,  being  commonly  reckoned  five,  fi;.  the  eye,  ear,  nose, 
palate,  and  cutis.     ,Scc  Mamm\lia,  p.  61;}. 

Organ,  a  wind  instrument  blown  by  bellows,  and  containing 
numerous  pipes  of  various  kinds  and  dimensions,  and  multi- 
farious tones  and  powers.  Of  all  musical  instruments  thrs  is 
the  most  proper  for  the  sacred  purpose  to  which  it  is  most  ge- 
nerally applied,  in  all  countries  wherever  it  has  been  introduced. 
Its  structure  is  lofty,  elegant,  and  majestic;  and  its  solemnity, 
grandeur,  and  rich  volume  of  lone,  have  justly  obtained  it  an 
acknowledged  pre-eminence  over  every  other  instrument.  The 
church  organ  consists  of  two  parts  ;  the  main  body,  called  the 
great  organ,  and  the  positive  or  little  organ,  which  forms  a 
bullet,  commonly  placed  before  the  great  organ.  The  size  of 
an  organ  is  generally  expressed  by  the  length  of  its  largest  pipe  ; 
thus  they  sa\,anorgan  of  H,  U!,  .32  feet,  &c.  The  organ  in  the 
cathedral  church  at  Ulm  in  Germany,  is  93  feet  high  and  28 
broad  ;  its  largest  pipe  is  13  inches  diameter,  and  it  has  16  pairs 
of  bellows. 

ORGANIC  Remains.  As  it  is  fashionable  to  dignify  various 
departments  of  knowledge  and  human  speculation  with  Greek 
names,  the  researches  of  mankind  respecting  organic  remains 
have  received  the  pompous  name  Ori/elolaffi/,  Oryctology  is 
then  the  science  which  teaches  the  natural  history  of  those  ani- 
mal and  vegetable  substances  which  are  dug  out  of  the  earth 
in  a  mineralized  slate.  In  Ihe  following  slight  sketch  <jf  the 
history  of  these  substances  it  will  be  seen  that  the  remarkable 
situations  in  which  they  have  been  found,  and  the  extraordi. 
nary  changes  which  they  have  undergone,  have  led  to  the  adop- 
tion of  vawous  contradictory  and  absurd  notions  respecting 
their  nature  and  origin;  which  have  been  corrected,  as  just 
ideas  have  been  obtained  respecting  the  formation  of  the  cartli 
itself.  Xenophanes.  more  than  400  years  before  Christ,  was  ltd 
to  llie  belief  of  the  eternity  of  the  universe,  by  discovering  the 
remains  of  dillerent  marine  animals  iiiihedded  in  rocks  and  un- 
der the  surface  of  the  earth.  Ilerodolus  ascertained  the  exist- 
ence of  fossil  shells  in  the  mountains  of  Egypt,  and  was  there- 
by induced  to  conclude  that  the  sea  must  have  once  covered 
those  parts.  In  the  pyramids  of  Egypt,  mentioned  by  this 
author,  and  which  has  been  built  at  so  early  a  period  that  no 
satisfactory  accounts  could  be  derived  from  tradition  respecting 
their  erection,  the  stones  were  found  lo  contain  the  lemaiosof 
ivarine  animals,  and  particularly  of  such  as  exist  no  longer  in 
a  recent  state,  and  diller  essentially  froiu  all  known  animals. 
These  were  supposed  by  Strabo,  who  saw  the  fraguieuts  of 
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these  stones  lyins  around  the  pyramids,  to  be  the  petrified  re- 
mains of  tlie  lentils  which  had  heen  used  for  food  b>  the  work- 
men.  Eralostheiies,  Xanthus  of  Lydia,  and  Slrabo,  have  all 
noticed,  and  variously  commented  upon,  the  existence  of  animal 
remains  thus  wonderfully  preserved.  In  the  «orks  of  Pliny, 
many  fossil  bodies  are  mentioned  ;  particularly  the  bucardia, 
resemhiins  an  ox's  heart,  but  whicli  was,  doubtless,  a  east 
formed  in  a  bivalve  shell ,  8:lossopctra,  bearina:  the  form  of  a 
tongue,  and  supposed  to  fall  from  the  moon  when  in  its  waue  ; 
hamniites,  resejubling  the  spawn  of  fish  ;  horns  of  amnion,  re- 
sembling in  form  the  ram's  horn  ;  lepidotes,  like  the  scales  of 
fishes  ;  meconites,  hearing  a  resemblance  to  the  seeds  of  pup- 
pies ;  brontia,  to  the  head  of  a  tortoise  ;  spongites,  to  sponge  ; 
phycites,  to  sea-weeds  or  rushes. 

The  fossil  remains  of  quadrupeds,  especially  those  of  the 
lars?cr  kind,  are  such  as  must  necessarily  excite  the  attention 
and  wonder  of  every  curious  inquirer  into  natural  history.  In 
various  parts  of  tliis  country  have  been  found  the  remains  of 
elephants,  and  of  other  animals  of  considerable  magnitude.  In 
Ireland  liave  been  found  the  remains  of  deer,  of  a  size  far  ex- 
ceeding any  now  known ;  and  in  Scotland  have  been  found  the 
remains  of  the  elk,  as  well  as  those  of  an  enormous  animal  of 
the  ox  kiud,  but  larger  than  even  the  nrus.  In  France,  Ger- 
many, and  Italy,  and  indeed  in  most  parts  of  Europe,  remains 
of  large  animals  have  been  found  ;  and  in  both  North  and  South 
America,  the  remains  of  enormous  unknown  animals  have  been 
discovered.  According  to  Pallas,  from  theTanais  to  the  conti- 
nental angle  nearest  to  America,  there  is  hardly  a  river  in  this 
immense  space,  especially  in  the  plains,  upon  the  shores  or  in  the 
bed  of  n  hich  have  not  been  found  the  bones  of  elephants  and  of 
other  animals  not  of  that  climate.  From  the  mountains  by 
vi'hich  Asia  is  bounded,  to  the  frozen  shores  of  the  ocean,  all 
Siberia  is  filled  with  prodigious  bones  ;  the  best  ivory  (fossil) 
is  found  in  the  countries  nearest  to  the  arctic  circle,  as  well  as 
in  the  eastern  countries,  which  are  much  colder  than  Europe 
under  the  same  latitude  ;  countries  where  only  the  surface  of 
the  ground  becomes  thawed  during  summer.  The  number  of 
bones  which  have  been  discovered  of  the  rhinoceros  is  very 
considerable,  not  only  in  Siberia,  but  in  Germany,  and  in  other 
parts  of  Europe  ;  and  in  the  opinion  of  St.  Fond,  founded  no< 
only  on  the  discoveries  of  Pallas  and  others,  but  on  his  own 
observatiotis  made  on  the  immense  collection  of  Merck,  joined 
with  that  of  the  landsgrave  of  Hesse  Darmstadt,  are  of  the  spe- 
cies with  double  horns.  An  entire  body  of  an  animal  of  this 
species,  still  possessing  the  skin,  fat,  and  muscles,  has  been 
dug  up  near  the  river  Willioni,  in  the  eastern  part  of  Siberia, 
from  under  a  hill  which  is  covered  with  ice  the  greatest  part  of 
the  year.  St.  Fond  states,  in  confirmation  of  the  above  opinion, 
that  another  head  obtained  by  Pallas  from  Siberia,  one  exist- 
ing in  the  cabinet  of  the  elector  of  jManheim,  and  another  in 
the  cabinet  of  Merck,  are  all  apparently  similar  to  the  head  of 
the  double-horned  rhinoceros  of  Africa. 

Much  remains  to  be  ascertained  with  respect  to  the  fossil 
remains  of  elephants,  of  which  considerable  numbers  have  been 
found  in  various  parts  of  England,  France,  Germany,  and 
Italy  ;  but  no  where  so  abundantly  as  in  Siberia.  In  America 
indeed  the  remains  of  enormous  unknown  species  of  this  ani- 
mal are  also  very  abundant.  Tliere  appears  to  be  only  two 
species  of  elephants  now  in  existence:  one  (the  Asiatic)  being 
distinguished  by  its  grinders  being  divided  into  transverse  and 
nearly  parallel  plates,  and  the  other  (the  African)  having  these 
plates  disposed  in  lozenge-like  forms.  The  elephantine 
remains  which  have  been  found  in  Siberia  have  been  supposed 
to  have  belonged  to  no  existing  species  ;  for  though  the  teeth 
arc  formed  of  plates  disposed  parallel  to  each  other,  as  in  the 
Asiatic,  these  plates  are  said  to  be  thinner,  and  consequently 
more  numerous  ;  but  this  distinction  is  by  no  means  established. 
The  remains  of  elephants  discovered  in  this  country,  seem 
referrible,  in  most  instances,  to  the  Asiatic.  The  remains  of  an 
animal  of  an  enormous  size  has  been  found  at  Paraguay,  at  no 
great  distance  from  the  river  Plata,  which  being  properly  ar- 
ranged, has  been  formed  into  a  skeleton,  and  placed  in  a  cabi- 
net of  natural  history  at  Madrid.  This  animal,  twelve  feet  in 
length  and  six  in  height,  is  distinguished  as  well  by  its  general 
form  as  by  the  largeness  of  its  claws. 

In  various  parts  of  Scotland,  and  of  France,  in  Tuscany, 


the  'Veronese,  and  in  North  America,  have  been  found  the  fos- 
sil remains  of  some  animal,  which  has  been  supposed  to  be  a 
variety  of  the  urus  of  Julius  Caesar,  or  of  the  bison.  To  the  fos- 
sil remains  already  mentioned,  may  be  added  the  animal  incog, 
nitum  of  Symore  in  Languedoc  ;  the  enormous  stag  found  in 
the  mosses  of  Ireland  ;  the  gigantic  tapir,  found  at  the  bottom 
of  the  black  mountains  of  Languedec  ;  the  bears,  of  two  spe- 
cies now  unknown,  found  in  Bareith  ;  and  the  numerous  ani- 
mals, of  unknown  species, .which  the  admirably  indefatigable 
Cuvirr  is  perpetually  discovering,  in  that  mine  of  fossils,  the 
quarries  of  gypsum  near  Paris.  Of  the  minrral  remains  of  man, 
no  well-attested  instance  is  known.  In  a  cavern,  indeed,  in 
Mendip  Hills,  some  human  bones  have  been  found  invested 
with  stalactite  ;  these  appear  to  be  but  comparatively  of  modern 
existence.  Scheuchzer  published  an  essay  desciihing  a  sup- 
posed skeleton  of  a  man  ;  which  was  undoubtedly  the  remains 
of  some  large  fish. 

ORGAN [CAL  Dfschiption  of  Curves,  the  method  of 
describing  thcra  on  a  plane  by  means  of  instruments,  as  the 
compasses  and  ruler,  vphich  are  the  most  simple,  and  are  the 
only  instruments  admitted  into  plane  or  elementary  geometry  ; 
but  other  instruments  have  been  invented  for  the  description  of 
various  curves,  as  elliptic  compasses,  conchoid,  ellipse,  hyper- 
bola, parabola,  &c. 

ORGAN ZINE,  in  Commerce,  a  description  of  silk  usually 
imported  from  Italy  into  this  country.  It  is  of  the  utmost 
importance  to  the  manufacturer,  as  none  of  the  principal 
articles  could  be  fabricated  without  it;  and  the  Italians,  aware 
of  this,  long  kept  the  art  of  throwing  it  a  most  profound  secret. 
It  was  introduced  into  this  country  by  the  enterprise  and  skill 
of  Messrs.  Thomas  and  John  Lombe. 

ORIBASIA,  a  genus  of  plants  belonging  to  the  pentandria 
class,  and  in  the  natural  method  ranking  under  the  37th  order 
stellata^. 

ORIENT,  the  east  or  eastern  point  of  the  horizon. — Orient 
Eqvinoctial,  that  point  of  the  horizon  where  the  sun  rises  when 
in  the  equinoctial. — Orient  Estirul,  is  that  point  of  the  horizon 
where  the  sun  rises  in  the  middle  of  summer.— OiiVjii  Hybernal, 
that  point  of  the  horizon  where  the  sun  rises  in  the  middle  of 
winter. 

ORIENTAL,  any  thing  or  place  situated  to  the  eastward  of 
an  observer. 

ORIGANUM,  Origany,  or  Marjnrxtm,  a  genus  of  plants 
belonging  to  the  didynamia  class,  and  in  the  natural  method 
ranking  under  the  42d  order. 

ORIGINAL,  in  the  courts  of  King's  Bench,  the  usual  original 
writ  issued  in  the  actions,  as  for  action  of  trespass  upon  the 
case.  This  court  does  not  issue  originals  in  actions  of  debt, 
covenant,  or  account,  &c.  whereas  the  Court  of  Common  Pleas 
proceeds  by  original  in  all  kinds  of  actions  ;  but  to  arrest  and 
sue  a  party  to  outlawry,  it  is  used  in  both  cases. 

ORILLON,  in  Fortification,  is  a  small  rounding  of  earth, 
faced  with  a  wall,  raised  on  the  shoulder  of  those  bastions  that 
have  casemates,  to  cover  the  cannon  in  the  retired  flank,  and 
prevent  their  being  dismounted  by  the  enemy. 

ORIOLUS,  Oriole,  in  Ornithology,  a  genus  belonging  to 
the  order  picae.  These  birds  are  inhabitants  of  America, 
except  in  a  few  instances:  they  are  a  noisy  and  gregarious, 
frugivorous,  granivorous,  and  voracious  race,  very  numerous, 
and  often  have  pensile  nests.  The  several  species,  which  are 
very  numerous,  since  Latham  describes  no  less  than  forty-five, 
seem  to  be  principally  disting"uished  by  their  colour. 

ORION,  the  most  brilliant  constellation  in  the  heavens,  is 
highly  embellished  by  several  adjacent  constellations  of  great 
splendour;  and,  when  it  comes  to  the  meridian,  there  is  then 
above  the  horizon  the  most  splendid  view  of  the  celestial  bodies 
that  the  starry  firmament  afl'ords  to  the  eye  of  the  beholder ; 
and  this  magnificent  exhibition  is  visible  to  all  the  habitable 
worhl,  because  the  equinoctial  passes  nearly  through  the  mid- 
dle of  the  constellation. —  Boundaries  and  Contents:  N.  by  Tau- 
rus ;  E.  by  Monoceros  ;  S.  by  Lepus,  and  W.  by  Eridanus  and 
Taurus.  There  are  seventy-eight  stars  in  this  constellation, 
viz.  two  of  the  first  magnitude,  four  of  the  second,  four  of  the 
third,  sixteen  of  the  fourth.  Sec,  Orion  is  a  paratantellon  of 
Taurus,  and  the  brilliant  Bctelgeux,  on  his  right  shoulder,  of 
the  first  magnitude,  having  7°  21'  54"  N.  declination,  and   right 
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Bsrpnsion  80°  21'  1"".  nppcars  in  llic  Rnstcrn  linrizon  nt  liOn- 
rioii,  on  till"  !•;.  Iiy  N.  puiiit  of  tlio  Cdinpass,  and  rises  anil  riil- 
iiiiiiati-s  lor  the  first  (lay  of  every  moiitli  in  tlic  year,  us  in  the 
lollowinK  Table:   .Mcrid.  Alt.  45°  50"  64". 


ONTII. 

Rises. 

Culm. 

Month. 

RlSFS. 

Culm 

Iio.  mi. 

tin.  mi. 

ho.  iiii. 

ho.  mi. 

Jon. 

1  30   A 

10  57    A. 

July 

1  27  M. 

1 1     2  M. 

F.b. 

■Z   I.-.    A. 

y  1.-,  A. 

A"K- 

2  2.-.  M. 

B  fl«  SI. 

Mnr. 

\1  •-'.-.    A. 

0  51;    A. 

Si'iit. 

12  25  M. 

0  5S  M. 

April 

10  •.'()  M. 

5     3    A. 

Oct. 

10  36   A. 

5   14  M. 

Mny 

H  S.-i  M. 

3   12   A. 

Nov. 

8  .IS   A. 

3  ISM. 

June 

0  25  M. 

1    10   A. 

Dec. 

0  45   A. 

1   14  M. 

Orion's  River,  anotlicr  name  for  tlie  constellation  Kri- 
danus. 

OKLE,  or  OuLEP,  in  Arcliilectnre,  a  fillet  under  the  ovole 
or  quarler-ioui  d  of  a  capital  ;  when  it  is  at  the  top  or  holldni 
ofa  shaft,  it  is  ealU-ii  tincture. 

ORLOP,  a  phillorni  of  planks  laid  over  the  lieanis  in  the 
liold  of  a  ship  of  war,  whereon  the  eahles  are  usually  coiled. 
It  also  contains  the  sail-rooms,  the  purser's,  surgeon's,  hoat- 
swain's,  and  carpenter's  caliiiis,  and  the  several  oflicers'  store- 
rooms. In  three-deck  ships  the  second  and  lowest  decks  arc 
sometimes  called  Orlops. 

OKNITIIOCALUM  Lattiolu'm  and  Umukllatdm,  arc 
ornamental  plants,  and  are  often  eulliv.Ucd  for  their  beaulilul 
(lower.  The  season  for  planting  the  hulls  is  about  the  montli 
of  September. 

OKNITHOGALLUM.  Slar  of  licthlehem,  a  penus  of  plants 
lielon^in<;  to  the  liexandria  class,  and  in  the  natural  method 
ranking  under  the  10th  order,  coronariaf. 

ORNITHOLOGY,  that  branch  of  Zooloiry  which  treals  of 
birds.  See  BiiU).  Linnxus,  whose  oriiilhojosy  wc  liave  fol- 
lowed, arraiiges  the  whole  class  of  birds  under  six  orders, 
according  to  the  different  fijtures  of  their  beaks,  Ji;.  Accipitres, 
as  eajflcs,  vultures,  and  hawks  ;  upper  mandible  with  an  aufju- 
lar  projection.  2.  PiciP,  as  crows,  jackdaws,  hunimiii5;:-bir(ls, 
and  parrots  ;  bill  compressed,  with  feet  formed  for  pcrcbins  and 
climbin;;.  3.  Anseres,  as  pecse.  ducks,  i;ul!s,  and  swans  ;  bill 
covered  with  skin,  broad  at  the  tip,  some  with  and  some  with- 
out teeth.  4.  Gral'.a;,  as  herons,  woodcocks,  and  ostriches  ; 
bill  roundish,  tongue  fleshy  :  some  with  three,  some  with  four 
toes.  5.  Gallina^  as  peacocks,  pheasants,  turkeys,  and  com- 
mon fowls;  bill  convex,  upper  mandible  arched.  C.  Passerps, 
as  sparrows,  larks,  and  ssvallow  s  ;  bills  conic,  and  sharp-pointed. 
In  this  last  order  are  comprehended  pipeons. 

ORNITHOPUS,  a  genus  of  plants  belonging  to  the  diadel- 
phia  class,  and  in  tlie  natural  method  ranking  under  the  ;i2d 
order,  papilionacea^. 

ORNITHORYNCHUS  vel  Paradoxus,  the  bird  quad- 
ruped from  New  South  Wales,  a  singular  quadruped,  which  has 
not  yet  been  properly  classed  in  the  Linnean  system.  The  most 
remarkable  circumstance,  in  this  curious  animal,  is  the  great 
similarity  of  its  bead  with  that  of  a  duck;  the  under  part  of 
the  mandible  having  its  margin  indented,  as  in  ducks ;  and  the 
proper  instrument  for  chewing  being  situated  behind,  within 
the  cheeks. 
ORNUS  FRAXINUS,  the  ash  which  prodaee.'?  manna. 
OROB.\NCHE,  a  genus  of  plants  belonging  to  the  didvna- 
mia  class,  and  in  the  natural  method  ranking  under  the  40tb 
order,  personatac. 

OKOBUS,  Witter  Vetch,  a  genus  of  plants  belonging  to  the 
diadelphia  class,  and  in  the  natural  method  ranking  under  the 
3ad  order,  pa|)ilionacea?. 

ORONTIUM,  a  genus  of  plants  belonging  to  tlie  hexandria 
class,  and  in  the  natural  method  ranking  under  the  second 
order,  piperitie. 

ORPli.VN.  In  the  city  of  London  there  is  a  court  of  record 
established  for  the  care  and  government  of  orphans. 

ORPIMENT,  is  a  mineral  substance,  of  lemon-yellow  colour, 
which  consists  of  arsenic  in  combination  with  about  forty-three 
parts  of  sulphur,  and  is  about  lhri(,e  as  heavy  as  water.  It  is 
found  bolh  in  a  massive  and  crystallized  state,  in  Natolia, 
Servia,  Hungary,  Turkey,  and  some  other  countries.  In  the 
latter  state,  the  crystals  are  so  confused,  that  their  figures 
cannot  easily  be  determined.    The  orpiment  of  commerce  is  an 


artificial  production,  and  is  cbiifly  imported  from  diiicrent  part* 
of  the  l,i'\anl.  The  Turks  and  olliiT  <  )i irnt:ils  use  it  in  the 
dcpilatoiies  whiib  serve  to  rciiilir  bald  llie  Inp  of  the  bead.  A 
very  beautiful  but  liigilivc  pigment,  called  kint/'s  i/rlloH-.  is  pre- 
pared from  this  mineral,  and  olhrr  preparations  of  orpiment 
arc  occasionally  used  by  painters,  anri  also  by  dyers  and 
calico-printers.  The  whole  of  these,  however,  are  extremely 
poisonous. 

OKBHKY,  an  astronomical  instrument  for  exhibiting;  thn 
motions  of  the  heaveidy  bodies,  was  first  constructed  by  Gra- 
ham, but  its  name  is  derived  from  one  made  by  Rowley  for  llie 
Earl  of  Orrery,  which  was  siipposccl  by  Sir  U.  Steel  to  be  the 
first  ever  constructed  ;  and  be  therefore  gave  it  the  above  name 
in  honour  of  the  Earl,  and  attributes  the  invention  to  Mr.  Row- 
ley; whose  name  it  has  ever  since  retained,  though  the  error 
on  which  it  was  adopted  has  long  been  eorrc(tled. 

ORHIS-ROOT,  is  the  root  ofa  white-nowcred  kind  of  iris, 
called  h'Uirrntiiie  Iris,  which  is  a  native  of  Italy,  and  is  dis- 
tinguished by  having  two  llowers  on  each  stalk  ;  the  petals 
bearded,  and  the  leaves  sword-shaped.  In  a  dried  state,  this 
root  is  well  known  on  account  of  its  grateful  odour,  which 
somewhat  approaches  that  of  the  violet.  It  is  conseipiently 
much  used  in  the  manufacture  of  hair  powder,  and  other  arti- 
cles for  which  an  agreeable  scent  is  required.  It  is  sometimes 
employed  in  medicine  as  a  pectoral  or  <'xpectorant,  and  some- 
times in  dropsies.  In  a  recent  state  the  root  is  extremely 
acrid  ;  and,  when  chewed,  excites  in  the  mouth  a  pungent 
taste,  which  continues  for  several  hours  ;  but  this  acrimony  is 
almost  wholly  dissipated  by  drying.  Orris-root  is  chiefly  im- 
ported into  this  country  from  Leghorn. 

ORTHODROMICS,  in  Navigation,  is  the  same  as  Great  Cir- 
cle Sailing,  and  indicates  the  straight  or  shortest  distance, 
which  can  only  be  in  the  arc  of  a  great  circle. 

ORTHOGRAPHIC  Projection  of  the  Sphere,  is  that 
projection  which  is  made  upon  a  plane  passing  through  the 
middle  of  the  sphere,  by  an  eye  placed  vertically  at  an  infinite 
distance. 

ORTHOGR-iVPHY,  that  part  of  grammar  which  teaches  the 
nature  and  affections  of  letters,  and  the  just  method  of  spelling 
or  writing. 

ORTHOGRAPHY,  in  Geometry,  the  art  of  drawing  or 
delineating  the  fore-right  plan  of  any  object,  and  of  expressing 
the  heights  or  elevations  of  each  part.  It  is  called  orthography, 
from  its  determining  things  by  perpendicular  lines  falling  oa 
the  geometrical  plane. 

Orthography,  in  Architecture,  the  elevation  of  a  building. 
Orthography.     See  Perspective. 

ORTIVE,  or  Eastern  Amplitude,  in  Astronomy,  is  an  arch 
of  the  horizon  intercepted  between  the  place  where  a  star  rises 
and  the  east  point  of  the  horizon. 
ORTOLAN.     See  Emberiza. 

ORYZA,  Rice,  a  genus  of  the  dyginia  order,  in  the  hexandria 
class  of  plants  ;  and  in  the  natural  method  ranking  under  the 
4th  order,  gramina.  There  is  but  one  species,  namely,  the  sativa 
or  common  rice.  This  plant  is  greatly  cultivated  in  most  ol 
the  Eastern  countries,  where  it  is  the  chief  support  of  the  inha- 
bitants; and  great  quantities  of  it  arc  brought  into  England  and 
other  European  countries  every  year,  where  it  is  much  esteem- 
ed for  puddings.  &e.  it  bcing~too  tender  to  be  produced  in  these 
northern  countries  without  the  assistance  of  arlifieial  heat :  but 
from  some  seeds  which  were  formerly  sent  to  Carolina,  there 
have  been  great  quantities  produced,  and  it  is  found  to  succeed 
there  as  well  as  in  the  Eastern  countries.  It  has  been  cultivated 
with  advantage  in  Lombardy  in  Italy  ;  but  the  stagnant  water 
in  which  it  grows  being  injurious  to  health,  the  government 
docs  not  permit  the  extension  of  the  cultivation  to  new  lands. 

OSCILLATION,  in  Mechanics,  vibration,  or  the  reciprocal 
ascent  and  descent  of  a  pendulum. 

Axis  of  Oscillation,  is  a  rii;ht  line  passing  through  the 
point  of  suspension  parallel  to  the  horizon. 

Centre  of  Oscillation,  is  that  point  in  a  vibrating  body  into 
which,  if  all  the  matter  of  the  body  were  collected,  the  vibra- 
tions would  be  performed  in  the  same  time. 

OSCULATION  in  the  theory  of  Curves,  denotes  the  contact 
between  any 'curve  and  its  oseulatory  circle:  01  that  circle 
which  has  the  same  curvature  as  the  curve  at  the  given  point  of 
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osculation.  If  A  C  be  the  evo- 
Inle  oCtfie  involute  nirve  A  E  F, 
and  the  tangent  C  E  tlie  radius 
of  curvature  at  tlie  point  11,  witli 
wliieh  and  llic  centre  C,  if  the 
circle  BEG  be  described,  this 
circle  is  said  to  osculate  or  liiss 
the  curve  A  E  F,  in  the  point  E  ; 
which  point  E  is  called  the  point 
of  osculation  ;  C  E  the  oscula- 
tory  radius,  or  radius  of  curva- 
ture :  the  circle  B  E  G  the  osculatory  circle  ;  and  the  evolute 
A  C  the  locus  of  all  the  centres  of  the  osculatory  circles. 

Point  of  osculation  is  also  used  to 
denote  the  concourse  of  two  branches 
of  a  curve  that  touch  each  other ; 
which  dillers  from  a  cusp  or  point  of 
retrocession,  in  this,  that  in  the  latter 
caje,  although  it  forms  a  point  of 
concourse, thecurveterminates  there ; 
whereas  in  a  point  of  oscidation,  the 
curve  does  not  terminate,  but  is  con- 
tinued on  both  sides.  Thus,  in  the 
annexed  figure,  A  is  a  point  of  retro- 
cession, and  U  a  point  of  osculation. 

OSCULATORY  Cikcli;,  or  Kissing  Circle,  is  the  same  as 
the  circle  of  curvature  ;  such  is  the  circle  B  E  G  in  the  prece- 
dinif  fiffure,  article  Osculation. 

OSIER,  a  very  valuable  shrub,  of  the  salix  viminales,  used 
principally  in  basket-making. 

OSMIUM.  A  new  metal  lately  discovered  by  Mr.  Tenant 
among  platina,  and  thus  called  by  him  from  the  pungent  and  pe- 
culiar smell  of  its  oxide.  Pure  metal,  previously  heated,  did 
not  appear  to  be  acted  upon  by  acids.  Heated  in  a  silver  cup 
with  caustic  alkali,  it  combined  with  it,  and  gave  a  yellow 
solution  similar  to  that  from  which  it  was  procured.  From  this 
solution  acids  separate  the  oxide  of  osmium. 

OSMUNDA,  Motmworl,  a  genus  of  plants  belonging  to  the 
cryptogamia  class. 

OSSIFICATION.  The  deposition  of  the  phosphate  and 
carbonate  of  lime  on  the  soft  solids  of  animal  bodies,  as,  on  the 
lungs,  liver,  heart,  &c. 

O.STENSIVE  Demonstration,  is  a  direct  geometrical  de- 
monstration, in  contradistinction  to  an  apogogical  one,  or  that 
which  depends  upon  a  reiiuctio  ad  absinilum. 

OSTRACTION,  Trunk-fish,  a  genus  of  fishes,  of  the  order 
nantes ;  the  generic  character  is,  teeth  pointing  forwards, 
cylindric,  rather  blunt;  body  mailed  by  a  bony  covering. 

OSTREA,  the  Oi/ster,  in  Zoology,  a  genus  belonging  to  the 
order  of  vermes  testacea.  There  are  thirty-one  species,  prin- 
cipally distinguished  by  peculiarities  in  their  shells.  The  com- 
mon oyster  is  reckoned  an  excellent  food,  and  is  eaten  both 
raw  and  variously  prepared.  The  oyster  dilTers  from  the  mus- 
cle in  being  utterly  unable  to  change  its  situation.  It  is  entirely 
without  a  tongue,  which  answers  the  purposes  of  an  arm  in  the 
other  animal,  but  nevertheless  is  often  attached  very  firmly  to 
any  object  it  happens  to  approach.  Oysters  usually  cast  their 
spawn  in  May,  which  at  first  appears  like  drops  of  candle- 
grease,  and  sticks  to  any  hard  substance  it  falls  upon.  These 
are  covered  with  a  shell  in  two  or  three  days  ;  and  in  three 
years  the  animal  is  large  enough  to  be  brought  to  market.  As 
they  invariably  remain  in  the  places  where  they  are  laid,  and 
as  they  grow  without  any  other  seeming  food  than  the  afllu.x  of 
sea-water,  it  is  the  custom  at  Colchester,  and  other  parts  of 
England,  where  the  tide  settles  in  marshes  on  land,  to  pick  up 
great  quantities  of  small  oysters  along  the  shore,  which,  when 
first  gathered,  seldom  exceed  the  size  of  sixpence.  These  are 
deposited  in  beds  where  the  tide  comes  in,  and  in  two  or  three 
years  grow  to  a  tolerable  size-  They  are  said  to  be  better 
tasted  for  being  thus  sheltered  from  the  agitations  of  the  deep; 
and  a  mixture  of  fresh  water  entering  into  these  repositories, 
is  said  to  improve  their  flavour  and  increase  their  growth  and 
fatness.  The  oysters,  however,  which  are  prepared  in  this 
manner,  are  by  no  means  so  large  as  those  found  sticking  to 
rocks  al  the  bottom  of  the  sea,  usually  callc'  rock-oysters. 
These   are   sometimes  found  as  broad  as   a  plate,  and   are 


admired  by  some  as  excellent  food.  But  what  is  the  size  of 
these  compared  to  the  oysters  of  the  East  Indies,  some  of 
whose  shells  have  been  seen  two  feet  over?  The  oxsters  found 
along  the  coast  of  Coromandel,  are  capable  of  furiiisliiiig  a 
plentiful  meal  for  eight  or  ten  men  ;  but  it  seems  universally 
agreed  that  they  are  no  way  comparable  to  ours  for  delicacy  of 
flavour. 

OTACOUSTIC,  a  name  sometimes  given  to  a  hearing  trum- 
pet and  other  instruments  for  improving  the  sense  of  hearing. 

OTIS,  the  Bustard,  in  Natural  History,  a  genus  of  birds  of 
the  order  gallina.  Gmelin  mentions  eleven  species,  and 
Latham  nine.  We  sliall  notice  only  the  following  :— The  great 
bustard,  found  in  the  plains  of  Europe,  Asia,  and  Africa,  but 
has  never  been  observed  in  the  New  Continent.  In  England 
it  is  occasionally  met  with  on  Salisbury  Plain,  and  in  the  wolds 
ofYorkshirc,  and  formerly  was  not  uncommonly  seen  in  flocks 
of  forty  or  fifty.  It  is  the  largest  of  British  land  birds,  weigh- 
ing often  twenty-five  or  thirty  pounds.  It  runs  with  great 
rapidity,  so  as  to  escape  the  pursuit  of  common  dogs,  but  falls 
speedily  a  victim  to  the  greyhound,  which  often  overtakes  it 
before  it  has  power  to  commence  its  flight,  the  preparation  for 
which,  in  this  bird,  is  slow  and  laborious.  The  female  lays 
her  eggs  on  the  bare  ground,  never  more  than  two  in  number, 
in  a  hole  scratched  by  her  for  the  purpose;  and  if  these  are 
touched  or  soiled  during  her  occasional  absence,  she  immedi- 
ately abandons  thctn.  The  male  is  distinguished  by  a  large 
pouch,  beginning  under  the  tongue,  and  reaching  to  the  breast, 
capable  of  holding,  according  to  Linna?us,  seven  quarts  of 
water.  This  is  sometimes  useful  to  the  female  during  incu- 
bation, and  to  the  young  before  they  quit  their  nest ;  and  it 
has  been  observed  to  be  eminently  advantageous  to  the  male 
bird  himself,  who  on  being  attacked  by  birds  of  prey,  has  often 
discomfited  his  enemies  by  the  sudden  and  violent  discharge 
of  water  upon  them.  These  birds  are  solitary  and  shy,  and 
feed  principally  upon  grasses,  worms,  and  grain.  They  were 
formerly  much  hunted  with  dogs,  and  considered  as  supplying 
no  uninteresting  diversion.  They  swallow  stones,  pieces  of 
metal,  and  other  hard  substances.  Butl'on  slates  that  one  was 
opened  by  the  academicians  of  France,  which  contained  in  its 
stomach  ninety  doubloons,  and  various  stones,  all  highly 
smoothed  by  the  attrition  of  the  stomach.  The  little  bustard 
is  met  with  in  many  parts  of  Europe,  particularly  in  France, 
where  it  is  taken  by  nets.  It  is  rarely  seen  in  England,  is  shy 
and  cunning;  if  molested,  will  By  about  two  hundred  paces, 
and  then  run  so  fast  that  a  man  cannot  overtake  it.  Its  flesh 
is  like  that  of  the  great  bustard,  rich  and  delicate,  and  it  would 
appear  worth  while  to  attempt  the  domestication  of  both 
these  birds. 

OTTER.     See  Mustela. 

OUNCE,  a  little  weight,  the  sixteenth  part  of  a  pound 
avoirdupois,  and  the  twelfth  part  of  a  pound  troy  ;  the  ounce 
avoirdupois,  is  divided  into  eight  drachms,  and  the  ounce  troy 
into  twenty  pennyweights. 

Ounce.     See  Felis. 

OUTFIT,  implies  the  expenses  of  equipping  a  ship  out  for 
sea. 

OUT  OF  Trim,  the  state  of  a  ship  when  she  is  not  properly 
balanced  for  the  purposes  of  navigation,  which  may  be  occa- 
sioned by  a  defect  in  the  rigging,  or  in  the  stow  age  of  the  hold. 

OUTLAWRY,  the  punishment  of  a  person  who  being  called 
into  law,  and  lawfully  sought,  according  to  the  usual  forms, 
does  contemptuously  refuse  to  appear.  The  ellect  of  being 
outlawed  at  the  suit  of  another,  in  a  civil  case,  is  the  forfeiture 
of  all  the  outlaw's  goods  and  chattels  to  the  king,  and  the  pro- 
fits of  his  lands  \\\\i\e  the  outlawry  is  in  force. 

OUTLICKER,  a  small  piece  of  timber  made  fast  to  the  top 
of  the  poop,  and  standing  out  right  astern. 

OUTRIGGER,  a  strong  beam  of  timber,  of  which  there  are 
several,  fixed  on  the  side  of  a  ship,  and  projecting  from  it,  in 
order  to  secure  the  masts  in  the  act  of  careening,  by  counter- 
acting the  strain  it  suffers  from  the  efl'ort  of  the  careening 
tackles,  which  being  applied  to  the  mast  head,  draw  it  down- 
wards, so  as  to  act  upon  the  vessel  with  the  power  of  a  lever, 
whose  fulcrum  is  in  her  centre  of  gravity. 

Outrigger,  is  also  a  small  boom,  occasionally  used  in  the 
tops,  to  thrust  out  the  breast  backstays  to  windward,  in  order 
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to  iiicicaso  tlio  aiitflc  of  tension,  and  thercliy  t;ivc  an  addilional 
security  tii  Ihv  linmiast.  It  is  nsually  liirnislu'd  willi  a  tackle 
at  its  inner  end,  eunnnnniealins  «itli  one  ol"  the  topmast 
slironds,  and  has  a  noteh  on  the  outer  end  to  contain  the  hack- 
lilav,  anil  keep  it  steady  therein.  As  soon  as  the  haekstay  is 
drawn  tiuht  hy  means  of  its  tackles  in  the  eliains,  the  outrii;j;cr 
IS  applied  aloit.  «liieli  it  forces  out  to  windward,  lieyond  the 
circle  of  the  top,  so  as  to  incri'ase  the  an>;le  which  the  mast 
makes  with  the  haekstay,  and  accordin;;ly  enahles  the  latter 
the  better  to  support  tlie  former.  This  machine  is  soinetiines 
applied  w  ithout  any  tackle  ;  it  is  then  thrust  out  to  its  usual  (lis- 
tanee  beyond  the  top  rim,  wherein  it  is  securely  fastened  ;  after 
which,  tlie  backstay  is  placed  in  the  noteh,  and  extended  below. 
OUTWAHI),  in"Na>iKation,  implies  out  of  the  port,  or  king- 
dom, as,  "  the  outwardbonnd  ships,  as  l>y  my  last  letter." 

Ol  T\\  ttUKS,  in  Foitilieation,  all  those  works  nitide  with- 
•  mtside  the  dileli  of  a  Ibrlilied  place,  to  cover  and  <lefend  it. 
Outworks,  called  also  advanced  and  detached  works,  are  those 
which  not  only  serve  to  cover  the  body  of  the  place,  but  also 
to  keep  the  "enemy  at  a  distance,  and  preient  his  takini; 
advantage  of  the  cavities  and  elevations  usually  found  in  the 
places  about  the  counterscarp,  which  niif;ht  serve  them  either 
as  lodgments,  or  as  ridiauN,  to  facilitate  the  carrying  on  their 
trendies,  and  plantin;;  their  batteries  a^'aiust  the  place;  such 
are  ravelines,  tenailles,  horn-works,  velopes.  crown-works,  kv. 

OVAL,  an  oblong  curvilinear  lisure,  having  twounecpial  dia- 
meters, and  hounded  by  a  curve  line  returnin};  into  itself.  Un- 
der this  general  definition  of  an  oval  is  included  the  ellipse, 
which  is  a  rcsular  oval;  and  all  other  figures  which  resend>le 
the  ellipse,  thoufjh  without  possessing  its  properties,  are  classed 
under  the  samcfteneral  denomination. 

We  have  shewn  under  the  article  Elm  i'SE,dilTerentmeclianical 
methods  of  describing  ellipses  ;  and  we  shall  therefore  only 
give  in  this  place  a  practical  method  of  describing  an  oval, 
which  10  the  eye  very  much  resembles  the  conical  ellipse  ;  this 
is  as  follows  ;— Set  the  given  length  A  B 
at  right  angles  to  the  breadth  C  I),  so 
that  they  bisect  each  other  perpendi- 
cularly at  K  ;  with  the  centre  C  and 
radius  A  E  describe  an  arc  to  cross 
A  B,  in  F  and  G,  and  with  the  radii 
AF  and  B  G,  describe  two  little  arcs, 
and  H  I  and  KL  for  the  smaller  ends 
of  the  oval  ;  and  then  with  centres  C  and  D,  and  radius  CD, 
describe  the  arcs  H  C  K  and  I D  L,  for  the  Hatter  or  larger  arcs 
of  the  figure. 

OVERBLOW,  is  wlien  the  wind  blows  so  very  liard  that 
the  ship  can  bear  no  top-sails. 

0\  EKBOAllD,  the  state  of  being  thrown  out,  or  the  act 
of  falling  from  a  ship  or  boat  into  the  water  on  which  she 
swims  ;  as,  there  is  a  man  overboard, — he  threw  her  guns 
overboard,  &<:• 

Overcast  Staff,  a  scale  or  measure,  employed  by  ship- 
wrights to  determine  the  dilTerence  between  the  curves  of 
those  timbers,  which  are  placed  near  the  greatest  breadth, 
and  those  which  are  situated  near  the  extremities  of  the  keel, 
where  the  floor  rises  and  grows  narrower. 

OVERGROWN,  is  said  of  the  sea  when  the  surges  and 
billows  are  unusually  high;  but  when  the  waves  are  no  more 
than  eonimonly  high,  it  is  called  a  rough  sea. 

OVERHAULING,  the  act  of  opening  and  extending  the 
s 'Vcral  parts  of  a  tackle  or  other  assemblage  of  ropes,  com- 
ii.unicating  with  blocks  or  dead-eyes,  so  that  they  may  be 
again  placed  in  a  state  of  action. 

Ovi  RHAULiNG,  also  implies  an  examination  of  a  ship,  per- 
son, or  thing.  One  ship  is  said  to  overhaul  another,  when 
she  gains  fast  upon  her  in  chace. 

OVERMASTED,  the  state  of  a  ship  whose  masts  arc  too 

liigh,  or  too  heavy,  for  the  weight  of  her  keel  to  counterbalance. 

OVERRAKE,  when   a  ship  rides  at  anchor  in  a  head  sea. 

tlie  waves  of  which  frequently  break  in  upon  her.  they  arc  said 

to  overtake  her. 

OVERSEERS  of  the  Poor.     By  4.3  Elizabeth,  c.  2,  ^  I,  the 

churchwardens  of  every  parish,  or  two  substantial  householders, 

to   be   nominated  yearly  within  fourteen   days  after   the  2.')th 

of  March,  uuder  the  hand  and  seal  of  two  justices  of  the  peace 
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of  the  county,  .shall  lie  overseers  of  the  same  parish.     In  gene- 
ral, nil  persons  an-  liable  to  serve,  with  some  exceptions   as  to 
peers    of   the    realm,   clergymen,   parliament    men.    attorneys, 
practising  barristers,  the  president  and  members  of  the  college 
of   physicians,   surgeons,    anil    apothecaries   free   of  the   liall  ; 
dissenting  ministeis,   prosecutors  of  felons   having   a  Tyburn 
ticket,  and  soldiers  aetiially  serving  in   the   militia.      In  exten- 
sive parishes,  a  great  number  of  overseers  are  appointed  under 
l:i  and  It  Charles  II.  c.  12.  ^,  21  ;  and  by    17   (;eorgc   II.  e.  .iH, 
if  an  overseer  dies,  removes,  or  beiiimes  insolvent,  the  justices 
may    appoint   another,   and    their   appointment   is   subject   to 
appeal   to   the   sessions      By    la  Elizabeth,  c.  2,  ^  2,  overseers 
shall  within  fourteen  days  alter  the   appointment  of  new  ones, 
deliver   to   them  an  account  to  be  alloweil  by  two  justices,  and 
pay  over  balances  due  trom   them,  which,  if  not  paid,  may  be 
levied  by  distress,  and  the   party   eoniiMitted   to  prison   by   the 
justices  until  the  balance  is  paid,  and  the  account  delivered  in  ; 
and  by  17  George  II.  c.  3H,  the   account  is  to  be  verified   by 
oath.     If  he  removes,  the  overseer  is  to  account  in  like  man- 
ner.    If  he  dies,  his  executors  have  forty  days  to  account,  Jinil 
must  pay  the  balance  before  any  other  debts.     Their  duty  con- 
sists in  raising  the  poor's-rates,  taking  care  of  the  poor,  givini: 
relief  to  casual  poor,  and  removing  impniper  persons  who  lia»e 
become  actually  chargeable  and  have  no  legal  settlement.    Tliey 
arc   also  to  bind  out  the  children  of  poor  persons,  and  in  that 
case  the  infant  parish  apprentice  and  his  master  cannot  vacate 
the  indentures  without  the  overseers.     They  are  also  to  pro- 
eiire  orders  of  maintenance  of  bastards  to  be  made,  and  bonds 
to  be  taken  from  the  reputed  father  to  indemnity  the  parish.  It 
has  been  usual  for  overseers  in  those  eases,  instead  of  taking  a 
bond  of  indemnity,  to  accept  of  a  sum  of  money,  and  discharge 
the  father.     But  this  has  been  lately  held  to  be  illegal,  because 
it  gives  the  overseers  an  interest  to  procure  the  death   of  the 
child.     In  eases  of  removal  also,  overseers  should   be  careful 
not  to  execute  the  order  in  a  harsh   and  improper  manner,  for 
if  a  person  die  in  consequence  of  a  removal  at  a  time  of  sick- 
ness, the  overseer  may  be  guilty  of  murder,  and  liable   to  an 
indictment.     Overseers  also  should  not  improperly  conspire  to 
force  persons  who  are  with   child   of  bastards,  to  marry  and 
relieve  the  parish,  for  this  also  is  indictable.     By  17  George  II. 
c.  38,  if  any  person  shall  be  aggrieved  by   any   thing  done  or 
omitted  by  the  churchwardens  and  overseers,  or  by  any  of  his 
majesty's  justices   of  the  peace,   he   may,  giving   reasonable 
notice  to  the  churchwardens  or  overseers,  appeal   to  the  next 
general  or  quarter  sessions,  where  the  same  shall  be  heard,  or 
finally  determined  ;  but  if  reasonable  notice  be  not  given,  then 
they  shall  adjourn  the  appeal  to  the  next  quarter  sessions  ;  and 
the  court  may  award  reasonable  costs  to  either  party,  as  they 
may  do  by  8th  and  9th  William,  in  ease  of  appeals  concerning 
settlements.  See  Poor.     By  43  Elizabeth,  c.  2,  «  2,  they  forfeit 
20*.  on  neglecting  to  meet  in  the  vestry  one  Sunday  in   the 
month  ;  and  by  13  and  14  Charles  II.  c.  4,  forfeit  £5  for  refus- 
ing relief  to  a  person  duly  removed  by  warrant  of  two  justices. 
By  9  George  III.  c.  37,  ^  7,  they  are  to  forfeit  10*.  or  20*.  for 
paying  the  poor  in  bad  money. 

tlVERSETTING,  the  act  of  turning  any  thing  npside  down: 
also  the  movement  of  a  ship  when  her  keel  turns  upwards; 
which  misfortune  happens  either  by  bearing  too  much  sail,  or 
by  erounding  her  so  that  she  falls  on  one  side. 

OVERT,  the  same  with  open.  Thus  an  overt  act  signifies 
an  act  which,  in  law,  nuist  be  clearly  proved  ;  and  such  as  is 
to  be  alleged  in  every  indictment  tor  high  treason. 

OVI-S,  S/ieep,  a  genus  of  the  order  pceora,  usually  the  most 
timid  of  quadrupeds.  When  sheep,  however,  have  an  exten- 
sive  range  of  pasture,  and  are  left  in  a  considerable  degree  to 
depend  upon  themselves  for  food  and  protection,  they  exhibit 
more  respectability  of  character.  A  ram  has  been  seen  in 
these  circumstances  to  attack  and  beat  off  a  large  and  formid- 
able dog.  and  even  a  bull  has  been  felled  by  a  stroke  received 
between  his  eyes,  as  he  was  lowering  his  head  to  receive  his 
adversary  on  his  horns,  and  toss  him  into  the  air.  When 
individu.-il  ellorts  are  unequal  to  the  danger,  sheep  will  unite 
their  exertions,  plaring  the  females  and  their  young  in  the 
middle  of  an  irregular  square;  the  rams  will  station  themselves 
so  as  to  present  an  armed  front  on  every  side  to  the  enemy, 
and  will  support  their  ranks  in  the  crisis  of  attack,  harassing 
t)F 
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tlie  foe  by  llie  most  formidable  and  sometiiDcs  fatal  blows. 
Slieep  display  consideiable  sagacity  in  the  selection  of  tlicir 
food,  and  in  the  approach  of  storms  lliey  perceive  the  indi- 
cations with  accurate  precision,  and  retire  lor  shelter  always 
to  the  spot  which  is  best  able  to  aflbrd  it.  The  domestic  sheep 
is  scarcely  ever  found  (excepting  in  temperate  latitudes)  in  a 
state  approaching  to  perfection.  In  hot  regions  its  wool  dege- 
nerates into  a  species  of  hair,  and  in  rigid  climates,  though  the 
wool  is  fine  at  the  root,  it  is  coarse  towards  the  surface. 

OWNKR,  the  proprietor  of  any  thing,  as  of  a  ship,  by  whom 
sbe  is  freighted  to  the  merchant  lor  a  sea  voyage. 

OX,  in  Zoology,  is  a  generic  term,  synonymous  with  Bos, 
including  both  the  male  and  female.  Few  species,  however,  of 
this  tribe  appear  to  be  really  distinct.  Their  variations  arise 
from  climate,  domestication,  and  other  can.ses,  which  it  would 
be  tedious  to  enumerate.  In  modern  language,  the  word  o.\  is 
confined  to  the  male  species  of  neat  cattle  that  have  undergone 
mutilation  by  the  hands  of  man.  In  this  sense,  the  animal  is 
too  well  known  to  reijuire  any  particular  description,  either  of 
its  natural  history,  its  formation,  or  its  utility. 

OXALATES.  Compounds  of  salifiable  bases  with  the 
oxalic  acid. 

OXALIC  ACID.  This  acid,  which  abounds  in  wood  sorrel, 
and  which,  combined  with  a  small  portion  of  potash,  as  it  exists 
in  that  plant,  has  been  sold  under  the  name  of  salt  of  lemon, 
to  be  used  as  sulistitiite  for  the  juice  of  that  fruit,  particnlail> 
for  discharging  ink  spots  and  iron-moulds,  was  long  supposed 
to  be  analogous  to  thst  of  tartar.  The  oxalic  aciil  is  a  good 
test  for  detecting  lime,  which  it  separates  from  all  the  other 
acids,  unless  they  are  present  in  excess.  It  has  likewise  a 
greater  affinity  for  lime  than  for  any  other  of  the  bases,  and 
forms  with  it  a  pulverulent  insoluble  salt,  not  decomposable 
except  by  fire,  and  turning  sjrup  of  violets  green.  Ovalic 
acid  acts  as  a  violent  poison  when  swallowed  in  the  quantity  of 
two  or  three  drachms  ;  and  several  fatal  accidents  have  lately 
occurred,  in  consequence  of  its  being  improperly  sold  instead 
of  Epsom  salts.  The  immediate  rejection  from  the  stomach  of 
this  acid,  by  an  emetic,  aided  by  copious  draughts  of  warm 
water  containing  bicarbonate  of  potash,  or  soda,  or  chalk,  or 
carbonate  of  magnesia,  are  the  proper  remedies.  The  stomach 
pump  has  of  late  been  successfully  used  in  discharging  this 
poison.     See  Syringe. 

OX-EYE,  a  small  cloud  or  meteor,  seen  at  the  Cape  of 
Good  Hope,  which  presages  a  dreadful  storm.  It  appears  at 
first  in  the  form  or  size  of  an  ox's  eye,  but  descends  with  such 
celerity,  that  it  seems  suddenly  to  overspread  the  whole  hemi- 
sphere, and  at  the  same  time  forces  the  air  with  such  violence 
that  ships  are  sometimes  scattered  several  way.s,  some  directly 
contrary,  and  many  sunk  downright. 

OXGANG,  or  Oxgate,  is  generally  taken,  in  our  old  law 
books,  for  fifteen  acres,  or  as  much  ground  as  a  single  ox  can 
plough  in  a  year. 

OXIDATION.  The  process  of  converting  metals,  or  other 
substances,  into  oxides,  by  combining  with  them  a  certain  por- 
tion of  oxygen.  It  differs  from  acidification,  in  the  addition  of 
oxygen  not  being  sufficient  to  form  an  acid  with  the  substance 
oxided. 

OXIDE,  Carbonic.  When  a  mixture  of  purified  charcoal 
and  oxide  of  iron  or  zinc  is  exposed  to  a  strong  heat  in  an  iron 
retort,  the  metallic  oxide  is  gradually  reduced,  and,  during  the 
reduction  a  great  quantity  of  gas  is  evolved.  This  gas  is  a 
mixture  of  carbonic  acid  gas,  and  another  wbicli  burns  with  a 
blue  flame.     This  last  is  carbonic  oxide. 

Oxides.  Substances  combined  with  oxygen,  without  being 
in  the  state  of  acid. 

OXYDE,  or  Oxide,  a  chemical  term  denoting  a  very 
numerous  class  of  bodies,  formed  by  the  union  of  certain  bases, 
with  a  smaller  proportion  of  oxygen  than  what  is  necessary 
for  their  conversion  into  acids.  Metals  oxydize  by  combustion, 
solution  in  acids,  and  exposure  to  the  air,  rain,  &c.  as  in  the 
case  of  rust  of  iron,  which  is  an  oxide. 

OXYGEN,  is  a  constituent  part  of  the  atmospheric  air,  of 
water,  of  acids,  and  of  all  bodies  of  the  animal  and  vegetable 
kingdoms;  combined  with  light  and  heat,  and  as  oxygen  gas, 
it  approaches  nearest  to  purity.  Oxygen  is  only  known  in 
vombiuation  v/ith  other  bodies     and  has   not   been  obtained 


alone.  When  absorbed  by  combustible  bodies,  it  converts 
them  into  acids.  It  is  necessary  to  combustion,  uniting  itself 
always  to  bodies  which  burn,  augmenting  their  weight,  and 
changing  their  properties.  It  is  necessary  also  to  the  respira- 
tion of  animals.  To  procure  oxygen  gas,  a  quantity  of  man- 
ganese is  produced  into  a  glass  retort,  furnished  with  a  ground 
stopper;  a  quantity  of  oil  of  vitriol  (sulphuric  acid.)  sufficient 
to  moisten  the  manganese,  is  added,  and  they  are  mixed  toge- 
ther by  means  of  a  glass  rod  ;  the  bottom  of  the  retort  is  then 
gently  heated  by  meatis  of  a  lamp,  and  the  extiemity  of  its  neck 
introduced  under  an  inverted  cylinder,  filled  with  water  in  the 
hydro-pneumatic  apparatus,  (ilobules  of  gas  will  soon  rise 
through  the  water;  the  first  portions  collected  must  be  thrown 
away,  being  principally  the  common  air  contained  in  the  re- 
tort;  when  a  quantity  equal  to  the  capacity  of  the  retort  has 
been  thus  disposed  of,  the  remainder  may  be  preserved  for  use. 
There  are  many  other  nmdes  of  obtaining  oxygen  gas;  the 
same  manganese,  heated  to  redness  in  an  iron  tube,  such  as  a 
gun-barrel,  the  touch-hole  of  which  is  closed,  will  afford  a  con- 
siderable quantity  of  the  substance,  which  may  be  collected  by 
means  of  a  tube  fastened  into  the  neck  of  the  barrel,  and  hav- 
ing its  extremity  in  the  hydro-pneumatic  apparatus.  Nitre 
heated  strongly  in  a  porcelain  retort,  gives  off  oxygen  gas  ; 
puce-coloured  or  red  oxide  of  lead  offers  a  similar  result ;  and 
iVoni  any  of  the  salts  called  hyper-oxymuriates,  oxygen  is  pro- 
cured by  a  dull  red  heat;  a  retort  of  glass  may  be  employed  in 
the  process  ;  and  a  charcoal  fire  in  a  small  chafing-dish.  One 
hundred  grains  of  the  hyper-oxymuriate  of  potassa,  afford 
about  one  hundred  and  fourteen  cubical  inches  of  oxygen  gas, 
under  common  circumstances.  Oxygen  gas  may  be  procured  in 
the  hydro-pneumatic  apparatus  from  zinc  or  iron  filings,  by 
means  of  oil  of  vitriol  diluted  with  eight  times  its  weight  of 
water;  a  retort,  or  a  botile  furnished  with  a  tube,  may  be 
used  ;  no  artificial  heat  is  required  in  the  process.  It  may  like- 
w  ise  be  produced  by  passing  steam  over  turnings  of  iron  heated 
to  redness  in  a  gun-barrel.  Oxygen  gas,  combined  with  hydro- 
gen, forms  water;  with  nitrogen,  common  atmospheric  air  ; 
with  sulphur,  phosphorus,  &c.  sulphuric  acid,  phosphoric  acid, 
&c. ;  alone  it  has  neither  smell  nor  taste.  Oxygen  gives  the 
sharp,  acrid  character  to  those  which  are  called  acids.  It  com- 
bines with  metals,  destroys  their  metallic  lustre,  and  gives  them 
an  earthy  or  rusty  appearance.  These  substances  are  called 
oxides,  and  they  are  all  heavier  than  the  metals  from  which 
they  are  formed.  Oxygen  readily  enters  into  combination, 
and  no  substance  is  more  active  as  a  chemical  agent.  It  is 
known  to  be  a  constituent  part  of  most  of  the  acids  and  earths, 
and  of  all  the  alkalies  except  one,  and  the  history  of  its  com- 
pounds forms  the  most  extensive  and  important  part  of  modern 
chemistry.  The  operations  of  oxygen  are  connected  with  many 
of  the  arts;  with  the  processes  of  bleachijig,  dying,  colour- 
making,  and  metallurgy  ;  and  in  its  various  applications  to  the 
production  of  fire,  it  is  absolutely  essential  to  cultivation,  and 
to  the  comforts  and  enjoyments  of  social  life. 

OXYMEL.     A  compound  of  honey  and  vinegar. 

OXYMURIATES.  Compounds  of  the  chloric  acid  with 
salifiable  bases.  The  oxymuriate  of  mercury  is  corrosive  sub- 
limate. The  oxymuriate  or  chloride  of  alumina  has  been  used 
in  discharging  Turkey  red. 

OXYMURIATIC  ACID  GAS.     See  Chlorine. 

OYER  OF  Deed,  is  when  a  man  brings  an  action  open  a 
deed,  bond,&c.  and  the  defendant  appears,  and  prays  that  he 
may  hear  the  bond.  Sec.  wherewith  he  is  cliarged,  and  the  same 
shall  be  allowed  him  ;  and  he  is  not  bound  to  plead  till  he  has 
it,  paying  for  the  copy  of  it.  The  time  allowed  for  the  plain- 
tilf  to  give  oyer  of  a  deed,  &c.  to  the  defendant,  is  two  days 
exclusive  after  it  is  demanded.  Carth.  454.  9  Durnf.  and 
East.  40. 

OYER  AND  TERMINER,  is  a  court  held  by  virtue  of  the 
king's  commission  to  hear  and  determine  all  treasons,  felonies, 
and  misdemeanors.  This  commission  is  usually  directed  to 
two  of  the  judges  of  the  circuit,  and  several  gentlemen  of  the 
county  ;  but  the  judges  only  are  of  the  quorum,  so  that  the  rest 
cannot  act  without  them.  4Black.2G9.     .Ve*;  Assizes. 

O  YES,  corrupted  from  the  French  oi/ez.  hear  ye;  is  an  ex- 
pression used  by  tlie  crier  of  a  court,  in  order  to  enjoin  silence 
when  any  proclamation  is  made. 
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X  )  ns  ill)  nl>!iic\  ialioii,  nmoni;  AstrnMonitrs.  stniids  for  7)0*^ 
nfUT  ;  as  P  M. /((«<  iiiiiidiuii,  i.i.  »ilt:r  IvJ  ;it  noon.  1',  willi 
plivsiuians,  Kii^iillics  piK/il,  w  luiiidriil,  or  j)uli is,  puudrr. 

PAHULIJ.U  01  PLANTS.  No  one  priiiciplo  iillords  llic 
pnliuluin  of  vesctablo  lil'f  ;  il  is  mllhcr  charcoal,  nor  liydi();;iin, 
nor  azoic,  nor  ()xj};fii,  alone;  liiil  all  of  tliciu  togtilier,  in 
various  states  and  conil>inations. 

P.VCK,  two  and  a  half  Icct ;  Inil  tlie  (•eoinetrioal  pai-o  is  0 
ffct,  and  ()l),Oll()  such  paces  make  one  decree  of  the  C(|ualor. 

Pace,  in  tlic  Maiicjje,  is  of  three  kinds,  the  walk,  trot,  or  gallop. 

PACK,  in  Coniinerce,  is  a  horse's  load  ;  as,  a  pack  ol  wool, 
wliicli  is  17  stone  'Jlhs.     Hence  from  pack,  we  have  — 

PACKAGE,  the  duty  of  one  penny  in  tlic  pound  paid  for  all 
goods  not  pnrtienlarly  rated. 

P.VCKKIvS,  persons  whose  employment  it  is  to  pack  up  all 
goods  intended  for  exportation  ;  which  they  do  for  the  Rrcat 
tradinj;  companies  and  merchants  of  London,  and  are  answer- 
able if  the  poods  receive  any  dania;;e  tlirough  bad  package. 

PACKET  IJoAT,  a  vessel  appointed  by  government  to  carry 
the  mail  of  letters,  packets,  and  expresses,  from  one  part  of  the 
kingdom  to  another  by  sea,  or  to  the  colunics,  in  the  most  expe- 
ditious manner.  This  service  is  now  very  expeditiously  exe- 
cuted by  the  strain  imchets. 

PACOS.     .SVt  CAMiaus. 

PADDOCK  CouKsc,  a  piece  of  ground  with  pales  era  wall, 
and  taken  out  of  a  park  for  exhibiting  races  with  greyhounds, 
for  plates,  wagers,  and  the  like.  This  area  is  generally  a  mile 
in  length  and  a  i|uarter  of  a  mile  broad. 

Paudock,  ill  Agriculture,  signifies  nothing  more  than  a  small 
field  or  enclosure.   It  is  also  a  name  given  to  a  large  toad  or  frog. 

PvEDEROTA,  a  genus  of  plants,  of  the  pentandria  class  :  wr.d 
in  the  natural  method  ranking  Hith  the  HOlh  order,  contoilic. 

P-EONIA,  PioNY,  a  gcinis  of  plants  belonging  to  the  polyan- 
dria  class  ;  and  in  the  natural  uietliod  ranking  under  the  26th 
order,  niultisiliqu;e. 

PAGAN,  from  the  Latin  pagus,  a  villager,  not  a  citizen. 

PAG.\N,  Blaisi;  Francois  Cdmti;  di:,  a  very  eminent 
French  mathematician  and  engineer,  was  born  at  Avignon  in 
Provence,  iu  loot,  and  died  in  KiliS,  in  the  sixty-first  year  of 
bis  ago.  Pagan  was  most  distiiiguislied  in  his  military  charai^- 
ter,  and  for  the  works  which  he  wrote  on  the  theory  of  forlili- 
cation  ;  but  his  other  performances  are  also  very  liouourable 
testimonies  of  his  scientific  aeipiiretiients. 

PAGANISM,  the  religion  of  the  heathen  nations,  in  which 
the  Deity  is  represenlcil  under  various  forms,  and  by  all  kinds 
of  images,  or  idols;  it  is  therefore  called  idolatry,  or  image 
worsliip.  The  theology  of  the  pagans  was  of  three  sorts,  viz. 
fabulous,  natural,  and  political  or  civil.  The  first  treats  of  the 
genealogy,  worship,  and  attributes  of  their  deities;  who  were 
for  the  most  part  the  oflspring  of  the  imagination  of  poets, 
painters,  and  statuaries.  To  their  gods  were  given  dill'erent 
attributes,  ascribing  to  them  every  species  of  vice,  as  well  as 
to  some  of  them  every  virtue. 

PAGE,  a  youth  of  state,  retained  in  the  family  of  a  prince  or 
great  personage,  as  an  honourable  servant  to  attend  in  visits  of 
ceremony,  carry  messages,  bear  up  trains,  robes,  &c.  and  at 
the  same  time  to  have  a  genteel  education,  and  learn  his 
exercises. 

P.VGOD,  or  Pagoha,  a  name  whereby  the  East  Indians  call 
the  temple  in  wliirh  they  worship  their  gods.  The  pagod 
usually  consists  of  three  parts  ;  the  first  is  a  vaulted  roof,  sup- 
ported on  stone  or  marble  columns  :  it  is  adorned  with  images  ; 
and  bi  ing  open,  all  persons  without  distinction  arc  allowed  to 
entei  il.  The  second  part  is  filled  with  grotesque  and  nmn- 
strous  figures,  and  no  person  is  allowed  to  enter  it  but  the 
bramins  themselves.  The  third  is  a  kind  of  chancel,  in  which 
the  statue  of  the  deity  is  placed.  It  in  shut  up  with  a  very 
strong  gate. 

Pagod,  or  Payoda,  is  iilso  the  name  of  a  gold  or  silver  coin, 
current  in  several  parts  of  the  East  Indies,  value  ^s 


P.MN,  an  uneasy  sensation,  arising  from  a  sudden  and  vio- 
lent solution  of  continuity,  or  other  accident,  in  the  nerves, 
membranes,  vessels.  (Sic.  Prom  the  sense  of  feelin-,  as  «ell  asall 
the  other  senses,  either  p;iiii  or  pleasure  may  arise  ;  nay,  to  this 
sense  ue  commonly  refer  both  pain  and  almost  all  other  trou- 
blesome sensations,  though  in  truth  pain  may  arise  Irom  every 
vehement  sensation.  It  is  brought  on  by  any  great  foicc  applied 
to  the  sentient  part ;  whether  this  force  comes  Irom  withiiior  lioni 
without.  Whatever  tlurefore  piieks.  cuts,  lacerates,  distend.s, 
compresses,  bruises,  strikes,  gnaws,  burns,  or  in  any  manner 
of  way  stimulates,  may  create  pain.  Hence  it  is  so  frei|uently 
conjoined  with  so  many  diseases,  and  is  often  more  inlolernble 
than  even  tlie  disease  itself.  A  moderate  degree  of  pain  stimu- 
lates the  allected  part,  and  by  degrees  the  whole  body  ;  pro- 
duces a  great  flux  of  blood  to  the  part  allected,  by  increasing 
the  action  of  its  vessels;  and  il  seems  also  to  increase  the  sen- 
sibility of  the  part  allected  to  future  impressions,  it  often  sti- 
mulates to  such  motions  as  are  both  necessary  and  liealiliful. 
Hence,  pain  is  sonictiiues  to  be  r' ckoiied  among  those  things 
which  guard  onr  life.  When  very  violent,  however,  it  produces 
too  great  irritation,  iiilliininuition,  and  its  conse(|uences,  fever, 
and  all  tliose  evils  which  fiow  from  too  great  force  of  the  circu- 
lation ;  it  disorders  the  whole  nervous  system,  and  produces 
spasms,  watching,  convulsions,  delirium,  debility,  and  fainting. 
Neillier  the  mind  nor  body  can  long  bear  very  vehement  pain  ; 
ami  iriileed  nature  has  appointed  certain  limits,  beyond  which 
she  will  not  permit  pain  to  be  carried,  without  bringing  on 
delirium,  convulsions,  syncope,  or  even  death,  to  rescue  the 
miserable  sufierer  frrim  his  torment.  Long  continued  pain, 
even  though  in  a  more  gentle  degree,  often  brings  on  debility, 
torpor,  palsy,  and  rigidity  of  the  alfectcd  part.  But  if  not  too 
violent,  nor  accojupanied  with  fever,  sickness,  or  anxiety,  it 
sometimes  seems  to  contribule  to  the  clearness  and  acuteness 
of  the  judgment,  as  some  people  testify  w  ho  have  been  afllicled 
with  the  gout. 

PAINTING,  is  the  art  of  representing  all  objects  of  nature 
visibly,  by  lines  and  colours,  on  a  plain  surface  ;  and  may  be 
divided  into  Invention,  Composition,  Design,  and  Colouring. 
Sre  DHAWING. 

Invention  consists  generally  in  the  choice  of  such  subjects  as 

are  best  calculated  to  answer  some  great  and  interesting  end. 

Composition  regards  the  arrangement  of  the  subject  both  as 
to  forms,  and  to  the  general  eliccts  of  light  and  shade,  and  of 
colour. — The  important  objects  which  Design  embraces,  will  bo 
found  under  that  article.     Sec  Design. 

Colour  ing  regards  first,  the  infinite  variety  of  hues  with  which 
nature  distinguishes  her  forms,  agreeably  to  the  degree  and 
mixture  of  the  rays  of  light  which  their  surfaces  reflect;  and 
secondly,  the  distribution,  apposition,  and  accompaniment,  of 
various  hues  or  tints,  to  produce  the  elfect  most  pleasing  to  the 
sight,  a  circumstance  in  which  nature  does  not  always  delight. 

VolouriiKj. — It  is  the  duty  of  the  eolourist  to  consider,  that 
as  there  are  two  sorts  of  objects,  the  natural  or  real,  and  the 
artificial  or  painted  ;  so  there  are  also  two  sorts  of  colours,  viz. 
the  natural,  or  that  which  makes  all  the  objects  in  nature  visible 
to  us;  and  the  artificial,  or  that  which,  by  a  judicious  mixture 
of  simple  colours,  imitates  those  natural  ones  in  all  their  various 
situations  and  circuinslanees.  Several  colours  which,  placed 
unmixed  by  one  another,  have  a  kind  of  aerial  brightness,  when 
mixed  together  produce  a  disagreeable  earthy  colour  ;  for  in- 
stance, ultramarine  with  fine  yellow,  or  fine  vermilion.  Colours, 
which  by  mixture  lose  strength  and  become  harmonious,  are 
called  broken  colours,  and  contribute  as  greatly  to  the  sweet- 
ness and  softness  of  tones  in  pictures,  as  they  subtract  from 
their  brightness. 

C/iiio-o  Scuro. — The  art  of  ehiaro-scuro  consists,  1st.  In  con- 
necting and  combining  the  figure  or  objects  of  a  composition  in 
such  masses  of  light  and  of  shade  as  are  both  the  most  pleas- 
ing to  the  eye,  iiiid  best  calculated  for  the  just  development 
aud  display  of  the  subject.    '2d.  In  assigning  to  each  object  the 
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colour  most  corresponding  (on  account  of  the  force  or  qualities 
above  mentioned)  to  its  respective  place  in  the  general  mass 
or  group,  and  at  tlie  same  time  best  harmonizing  with  the  other 
colours  of  the  picture,  either  by  its  natural  and  proper  tone,  or 
by  the  reflected  hues  vihich  it  receives  from  adjoining  or  sur- 
rounding objects.  The  beauty  of  these  rellexes  depends  on  the 
skilful  adaptation  of  transparent  or  opaque  colours.  3d.  In 
the  judicious  introduction  of  such  accidents  as  contribute  to 
strengthen  the  general  effect  and  character  of  the  work. 

Composition. — Composition  may  be  divided  into  the  general 
distribution  of  objects,  the  grouping,  the  choice  of  altitudes,  the 
contrast,  the  cast  of  draperies,  and  the  management  of  the 
back  ground,  or  the  connexion  of  the  whole  effect.  In  compo- 
sition, as  far  as  regards  the  general  distribution  of  objects,  the 
painter  ought  to  contrive,  that  the  spectator  may,  at  the  first 
sight,  be  struck  with  the  general  character  of  the  subject,  oral 
least  may  comprehend  its  principal  scope.  Tliis  effect  is  most 
readily  produced,  by  placing  the  most  essential  figures  in  the 
most  conspicuous  places,  provided  it  can  be  done  without 
violence  or  impropriety.  Besides  this  distinctness  in  the 
general  expression  of  the  subject,  the  beauty  of  the  composition 
will  depend  on  the  variety,  connexion,  and  contrast,  displayed 
in  the  distribution  of  objects  ;  provided,  in  like  manner,  that 
these  are  conformable  to  the  nature  of  the  subject,  whether 
gay,  familiar,  full  of  motion  and  hurry,  or  still,  solemn,  and 
melancholy.  The  grouping  regards  both  design  and  chiaro- 
scuro. In  the  former,  it  respects  the  ligures  principally  con- 
cerned in  the  expression  of  the  subject,  which  must  necessarily 
be  near  to  or  distant  from  one  another,  as  their  actions,  con- 
versations, or  other  mutual  relations,  require.  In  the  latter,  it 
regards  those  masses  which  are  formed  from  objects  which  may 
be  properly  arranged  together,  and  those  effects  of  light  and 
shade  which  are  formed  in  consequence  of  such  assemblage 
or  union.  These  are  the  points  to  which  the  attention  must  be 
principally  and  diligently  directed  in  forming  the  groups  of  a 
composition.  The  choice  of  attitude  is  the  principal  subor- 
dinate division  of  grouping.  Whatever  attitude  is  given,  it 
must  not  only  contribute  its  due  portion  to  the  completion  of 
the  group,  but  the  greatest  care  must  be  taken  by  the  painter, 
that  it  does  not  appear  to  be  introduced  for  that  purpose 
merely.  It  must  be  appropriate  to  the  character  of  the  indi- 
vidual figure,  and  expressive  of  its  requisite  action;  and  it 
must  at  the  same  time  combine  whatever  beauty  of  form  can 
be  shewn  by  such  a  selection  of  turns  or  views  of  the  body,  as 
the  necessary  circumstances  will  admit.  The  knowledge  of 
generic  characters,  under  the  various  modifications  of  sex,  age, 
and  condition  ;  of  the  various  operations  of  the  passions  in  the 
human  mind  ;  and  a  thorough  acquaintance  with  the  circum- 
stances of  the  history,  or  other  subjects  to  be  represented,  are 
the  best  guides  to  a  good  choice  of  attitudes. 

Of  the  different  Classes  of  Puintinri. — Painting  is  chiefly 
divided  into  historical,  (comprehending  allegorical  and  mysti- 
cal,) grotesque,  portrait,  fancy,  animals,  fruits  and  flowers, 
battles,  landscape,  sea  views,  architecture,  and  still  life.  The 
subordinate  divisions  of  all  these  are  endless.  Grotesque 
paintings  are  to  be  found  in  the  celebrated  Loggia  of  the  Vati- 
can palace  at  Rome,  painted  from  the  designs  of  RalVaelle, 
and  in  the  ceiling  of  the  portico  of  the  Capitol,  carved  from 
those  of  Michael  Angelo.  Of  portrait,  as  being  a  branch  of 
painting  to  which  our  country  is  peculiarly  addicted,  it  is 
requisite  to  give  a  more  detailed  account. 

Porlruiture. — The  greatest  perfection  of  a  portrait  is  extreme 
likeness,  and  the  greatest  fault  is  the  resemblance  of  a  person 
for  whom  it  was  not  designed,  unless  we  are  inclined  to  except 
a  still  more  grievous  defect,  viz.  the  want  of  resemblance  to 
any  person  whatever. 

The  diflVrcnt  modes  of  painting  now  in  use  are:— Oil  paint- 
ing; preferable  to  all  other  methods,  as  it  admits  of  a  perfect 
gradation  of  the  lints  in  the  most  durable  of  all  materials, 
except  those  of  Mosaic  painting.  Fresco  painting  ;  which  is 
performed  with  colours  diluted  in  water,  and  laid  on  a  wall 
newly  plastered,  with  which  they  incorporate,  and  are  some- 
times as  durable  as  the  stucco  itself.  Crayon  painting;  in 
which  colours,  either  simple  or  compound,  are  ground  in  water 
mixed  with  gum,  and  made  into  small  rolls  of  a  hard  paste, 
which  are  then  used  on  paper  or  parchment.     Miniature  paint- 


ing ;  which  consists  of  colours  prepared  with  water  or  gum, 
and  laid  on  vellum  or  ivory.  Enamel  pninting  ;  which  is  per- 
formed on  copper  or  gold,  with  mineml  colours,  dried  by  fire. 
This  method  is  also  very  durable.  Wax,  or  encaustic  paint- 
ing;  performed  by  the  mixture  of  wax  with  the  varnish  and 
colours.  Painting  on  glass,  too  well  known  to  need  descrip- 
tion, and  performed  by  various  methods.  Painting  in  distem- 
per;  which  is  with  colours  mixed  with  size,  white  of  eggs,  or 
any  thin  glutinous  substance,  and  used  on  paper,  linen,  silk, 
board,  or  wall.  Painting  in  water  colours,  more  properly  called 
limning  :  it  is  performed  with  colours  mixed  with  water,  gum. 
size,  paste,  &c.  on  paper,  silk,  and  various  materials.  To 
these  is  to  be  added  elydoric  painting,  consisting  of  a  mixed 
use  of  oil  colours  and  waters. 

Method  of  Paintiny  in  Fresco. — Before  you  begin  to  paint,  it 
is  necessary  to  apply  two  layers  of  stucco  on  the  place  where 
your  work  is  to  be  executed.  If  you  are  to  paint  on  a  wall  of 
brick,  the  first  layer  is  easily  applied;  if  of  freestone  closely 
joined,  it  is  necessary  to  make  excavations  in  the  stone,  and 
to  drive  in  nails  or  pegs  of  wood,  in  order  to  hold  the  layer 
together.  The  first  layer  is  made  of  good  lime  and  a  cement  of 
pounded  brick,  or,  which  is  better,  river  sand,  which  latter 
forms  a  layer  more  uneven,  and  better  fitted  to  attach  the 
second  smooth  layer  to  its  surface.  When  the  first  layer  is 
perfectly  dry,  wet  it  again  with  water,  in  proportion  to  its  dry- 
ness, that  the  second  layer  may  more  easily  incorporate  with 
it.  The  second  layer  is  composed  of  lime,  slaked  in  the  air, 
and  exposed  for  a  whole  year,  and  of  river  sand  of  an  equal 
grain,  and  moderately  fine.  The  surface  of  this  second  layer 
must  be  uniformly  even.  To  give  a  fine  polish  to  this  surface, 
a  sheet  of  paper  should  be  applied  on  it,  and  the  trowel  passed 
and  repassed  over  the  paper.  The  workman  must  not  extend 
the  layer  over  a  greater  space  than  the  painter  is  able  to  finish  in 
a  day,  as  it  is  necessary  that  the  ground  should  always  be  fresh 
and  moist  under  his  pencil.  The  ground  being  thus  prepared, 
the  painter  begins  his  work  ;  but  as  painting  in  fresco  must  be 
executed  rapidly,  and  as  there  is  not  time  to  retouch  any  of 
the  strokes  of  the  brush  with  good  effect,  he  will  first  have  taken 
care  to  provide  himself  with  large  finished  drawings  in  chalk, 
or  paintings  in  distemper,  of  the  same  size  as  the  work  which 
he  has  to  paint,  so  that  he  shall  have  only  to  copy  these  draw- 
ings on  the  wall.  The  painter  traces  the  outlines  of  the  figures 
on  the  plaister,  by  passing  a  steel  point  over  them,  or  pricking 
them  closely,  and  passing  very  finely  powdered  charcoal  through 
the  pricked  holes.  All  natural  earths  are  good  for  painting  in 
fresco.  The  colours  are  ground,  and  tempered  with  water.  It 
is  to  be  remarked,  that  all  the  colours  used  in  this  method  of 
painting  brighten  as  they  grow  dry,  excepting  the  pavonazzo, 
or  red  varnish,  the  brownish  red  ochre,  ruth  ochre,  and  the 
blacks,  particularly  those  that  are  passed  through  the  fire. 

The  best  colours  are  white,  made  of  old  lime  and  white 
marble  dust,  (the  proportional  quantity  of  the  latter  depends 
on  the  quality  of  the  lime,  and  must  be  found  by  trial,  as  too 
great  a  quantity  of  marble  dust  will  turn  the  colour  black,) 
ultramine  blue,  the  black  of  charcoal,  yellow  ochre,  burnt 
vitriol,  red  earth,  green  of  Verona,  Venetian  black,  and  burnt 
ochre.  Other  colours,  which  require  to  be  used  with  greater 
precaution,  are  amel,  or  enamel  blue,  and  cinnabar.  Knaniel 
blue  must  be  applied  instantaneously,  and  while  the  lime  is 
very  moist,  otherwise  it  will  not  incorporate  :  and  if  you  retouch 
with  it,  you  must  do  it  an  hour  or  more  after  the  first  applica- 
tion of  it,  in  -order  to  increase  its  lustre.  Cinnabar  has  a 
splendour  almost  beyond  all  other  colours,  which  it  loses 
when  mixed  with  lime.  It  may,  however,  be  employed  in 
places  not  exposed  to  the  air,  if  carefully  prepared.  For 
this  purpose,  reduce  a  quantity  of  the  purest  cinnabar  to  pow- 
der, put  it  into  an  eartlien  vessel,  and  pour  lime  water  on  it 
two  or  three  times.  By  this  process  the  cinnabar  receives 
some  impression  from  the  lime  water,  and  you  may  then  use  it 
with  greater  safety.  The  white  of  lime  is  formed  by  mixing- 
lime,  slaked  a  long  time  before,  with  good  water.  The  lime 
deposits  a  sediment  in  the  vessel,  when  the  water  is  poured 
off;  this  sediment  is  the  white  of  lime.  Ochres  of  all  kinds 
make  good  colours  for  fresco,  being  previously  burnt  in  iron 
boxes.  Ultramarine  never  changes,  and  seems  to  communicate 
its  permanent  quality  to  the  colours  with  which  it  is  mixed. 
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D'.«<(m/)ir.— I'litil  the  discovery  of  (lil-piiinliiic,  tlir  niclliods 
nidsv  niiiiially  luloplfd  by  all  lliiliaii  iiaiiitcr.s  wire  those  of 
ilisleinper  and  fresco.  In  dislenipcr,  when  they  painted  on 
boards,  ihey  often  pasted  over  the  hoards  a  piece  of  line  cloth, 
to  prevent  them  from  parlinj;;  they  then  laid  on  a  layer  of 
while,  alter  vvhieh,  havin;;  tempered  their  c(dours  with  water 
and  paste,  (or  ratliir  vvitli  water  and  yolks  of  ('KK'S  heat  tom-- 
tlier  v\'illi  little  lifC-tree  hranehes,  the  milk  of  which  Ihcy  mixed 
with  the  e|ij;s,)  they  painted  their  pii:turc  with  this  mixture. 
All  eohnirs  are  proper  for  distemper,  except  the  white  of  lime, 
which  is  used  in  fiesco  only. 

Oil  /'((iHnHf/.— The  principal  advantapc  of  oil  painting;  over 
other  methods,  consists  in  tlic  colours  dryinj;  less  speedily,  so 
that  it  allows  the  painter  to  (inisli,  smooth,  and  relouiHi  his 
works  with  greater  cire  and  precision.  The  colours  also  liein^ 
more  blended  to'.;clhcr,  produce  more  agreeable  gradations, 
and  a  more  delicate  cllec.t. 

Of  I'ainlimj  i'Vc.v//.— I'rincipal  colours  from  which  all  the  tints 
ofthellcsli  are  made,  and  their  (|ualitics  in  pnintins  :  I'lalu' 
white  is  the  htsl  white  known  to  us.  This  eohuir  should  Ik^ 
(jrouiid  with  the  (inest  poppy  oil  that  can  be  procured.  While 
conies  forward  to  the  eye  with  yellows  and  reds,  but  retiies 
with  blues  and  preens.  It  is  the  nature  of  all  whites  to  sink 
into  whatever  ground  they  arc  laid  on,  therefore  they  should  be 
laid  on  white  fjroiinds.  Ivory  blaeli  is  the  best  black  ;  it  is  a 
colour  which  mixes  kindly  with  all  the  others.  It  is  the  true 
shade  for  blue;  and  when  mixed  with  a  little  Indian  red,  it  is 
the  best  general  shadow  colour  that  can  be  used.  It  is  pene- 
nerally  ground  with  linseed  oil,  and  used  with  drying  oil.  Black 
is  a  cold,  retiring  colour.  l]|tramarine  is  the  linesl  blue  in  the 
world  :  it  is  a  tender  retiring  colour,  and  never  glares,  atxi  is  a 
beautiful  glazing  colour.  It  is  used  with  poppy  oil.  Lake  is 
a  tender  deep  red,  but  of  no  strong  body  ;  therefore  it  should 
be  strengthened  with  Indian  red.  It  is  the  best  glazing  colour 
that  can  be  used.  It  is  ground  with  linseed  oil,  and  used  with 
drying  oil.  Hurnt  umber  is  a  line  warm  brown,  and  a  good 
working  strongcolour  ;  it  is  of  great  use  in  the  huir,  and  mixes 
finely  with  the  warm  shade. 

Process. — The  process  of  oil  painting,  particularly  in  the  co- 
louring of  llesh  and  in  landscape,  is  to  be  divided  into  three 
stages,  or  paintings.  The  colours  and  tints  necessary  for  the 
iirst  and  seirond  stages  of  painting  tlcsh,  arc;  1,  Hake,  or  line 
white  ;  2,  light  ochre  and  its  tints  ;  3,  light  red  and  its  two 
tints;  4,  vermilion  audits  lint;  5,  a  tint  composed  of  lake, 
vermilion,  and  white;  6,  rose  tint;  7,  blue  lint;  8,  lend  tint; 
9,  green  tint ;  10,  half  shade  tint,  made  of  Indian  red  and  white  ; 
11,  shade  tint ;  12,  red  shades  ;  13,  warm  shade.  The  linishing 
palette  for  a  complexion  requires  6  more :  1,  carmine  audits 
tint ;  2,  Like  ;  3,  brown  pink  ;  4,  ivory  black ;  5,  Prussian  blue. 

First  Stage,  or  Dead  Colouriny  itf  Flesh. — The  first  lay  of  co- 
lours consists  of  two  parts  ;  the  one  is  the  work  of  the  shadows 
only,  and  the  other  that  of  the  lights.  The  work  of  the  shadows 
is  to  make  out  all  the  drawing  very  correclly  w  itli  the  shade  tint, 
ill  the  same  manner  as  if  it  was  to  be  done  with  this  colour  only, 
and  remember  to  drive  or  lay  the  colour  sparingly.  The  lights 
should  be  all  laid  in  with  the  light  red  tint,  in  diU'erent  degrees, 
as  we  see  them  in  nature.  These  two  colours  united,  produce 
a  clean,  tender,  middle  tint.  In  uniting  the  lights  and  shades, 
jou  should  use  along  softener,  about  the  size  of  a  large  swan 
(juill,  which  will  help  to  biing  the  work  into  character,  and 
leave  the  colouring  more  delicate  ;  tlien  go  over  the  darkest 
shadows  with  the  red  or  v\'arin  shade,  which  will  finish  the  Iirst 
lay.  The  warm  shade  being  laid  on  the  shade  tint,  improves  it 
to  a  warmer  hue;  but  if  laid  instead  of  the  shade  tinls,  it  will 
dirty  and  spoil  the  colours  it  mixes  with  ;  and  if  the  red  shade 
is  laid  first  instead  of  the  shade  tint,  the  shadows  would  then 
appear  too  red;  therefore,  notwithstanding  these  two  colours 
arc  the  best  that  can  be  for  the  shadows,  yetlbey  are  too  strong 
to  be  laid  alone,  which  is  a  proof  of  the  great  use  and  merit  of 
the  shade  tint.  Here  we  may  observe,  that  the  shade  and  light 
red  tints  are  so  friendly  in  tbeir  nature,  than  even  in  continually 
altering  and  changing,  they  always  produce  a  clean  colour  of  a 
pearly  hue. 

l^e.vt. — In  order  to  finisb  the  first  painting,  improve  llic  reds 
and  yellows  to  the  complexion,  and  after  them  the  blues  ;  ob- 
serving that  the  blues  ou  the  reds  make  the  purple,  and  on  the 
7». 


yellows  pniduc'C  the  green.  The  same  method  is  to  be  umlcr- 
stood  ol  the  shadows  ;  but  be  sure  to  leave  them  clean,  anil 
not  too  (lark  ;  therefore  allowance  should  be  made  in  the 
grounds  with  tin-  light  red,  because  glazing  tlieni  will  make 
iIk'111  darker.  \\  hen  tlnr  cloth  i.s  of  a  dark  or  bad  colour, 
there  must  be  a  strong  body  of  colour  laid  all  over  the  shadows, 
such  as  will  not  sink  into  tin'  ground,  but  appear  warm,  and  a 
little  lighter  :han  Ihi'  lilc,  so  that  it  may  be  of  the  same  for- 
H  ardncss  to  linisli  as  if  it  had  been  a  light  ground  ;  therefore  the 
business  of  dead-cMilouring  is,  that  you  leave  it  always  in  the 
same  order  for  linishing,  though  the  colour  of  the  cloth  is  (juite 
the  revcr.se. 

Seeund  Paivting,  or  Second  Stage — The  second  painting 
begins  with  laying  on  the  least  (piantity  that  can  be  of  poppy- 
oil  ;  then  w  ipc  it  almost  all  oil',  with  a  dry  piece  of  a  silk  hand- 
kerchief. The  second  painting  is  also  dividi d  into  two  parts: 
one  the  tirst  lay  of  the  second  |)ainling  ;  which  is  scumbling  the 
lights,  and  glazing  the  shadows  ;  the  other,  finishing  the  com- 
plexion with  the  virgin  lints,  and  improving,  as  far  as  you  can 
without  daubing. 

First. — Scumbling  is  going  over  the  ligbts  where  tbev  are  to 
be  changed,  with  the  light  red  tints  or  some  other  of  their  own 
colours,  such  as  will  always  clear  and  improve  the  complexion, 
with  short  still' pencils,  but  such  parts  only  as  rerpiire  it,  other- 
wise tbe  beauty  of  the  first  painting  will  be  spoiled.  The  light 
red  tint  improved  is  the  best  colour  for  scumliling  and  improv- 
ing the  complexion  in  general.  Where  the  shadows  and  drawing 
are  to  be  corrected,  you  should  do  it  with  the  shade  tint,  by 
driving  the  colour  very  stilf  ami  bare,  that  you  may  the  easier 
retouch  and  change  it  with  the  linishing  tints.  Some  parts  of 
the  shadows  should  be  glazed  with  some  of  the  transparent  sha- 
dow colours,  such  as  will  improve  and  come  very  near  to  the 
life;  but  be  sure  not  to  lay  on  too  much  of  it,  for  fear  of  losing 
the  hue  of  the  first  painting,  the  ground  of  w  Inch  should  alw  ays 
appear  through  the  glazing.  15c  very  careful,  in  uniting  the 
lights  and  shades,  that  they  do  not  mix  dead  and  mealy  ;  for 
the  more  the  lights  mix  with  the  shades,  the  more  mealy  the 
shades  will  appear.  Thus  far  the  complexion  is  prepared  and 
improved,  in  order  to  receive  the  virgin  tints. 

I'/iird  Painting,  or  Fiiiishivg. — It  is  to  be  supposed  the  com- 
plexion now  wants  very  little  more  than  a  few  light  touches  ;  there- 
fore there  will  be  no  occasion  for  oiling.  Begin  with  correcting 
all  the  glazing  first,  where  the  glazing  serves  as  a  ground  or 
under  part;  then  determine  what  should  be  done  next,  before 
you  do  it,  so  that  you  may  be  able  to  make  the  alteration  on 
the  part  witli  one  stroke  of  the  pencil.  By  this  method  you 
preserve  both  the  glazing  and  the  tints  ;  but  if  it  happens  that 
you  cannot  lay  such  a  variety  of  tints  and  linishing  colours  as 
you  intended,  it  is  much  betttvr  to  leave  ofl  while  the  work  is 
safe  and  in  good  order  ;  beeaiise  those  few  touches,  which  would 
endanger  the  beauty  of  the  colouring,  may  easily  be  done,  if 
you  have  patience  to  stay  till  the  colours  are  dry;  and  then, 
without  oiling,  add  those  finisliings  with  fiee  light  strokes  of 
the  pencil. 

Of  Painting  Drnperiis.—The  right  method  of  painting  dra- 
peries in  general,  is  to  make  out  the  whole  or  the  first  lay  with 
tliree  colours  only,  iir.  the  lights,  middle  lint,  and  shade  tint.  In 
the  first  lay,  the  high  lights  should  be  laid  with  plenty  of  still  co- 
lours and  then  shaped  and  softened  into  cliaraeUr  vvitli  the  mid- 
dle lint  very  correctly.  Where  the  gradations  of  the  lights  are 
slow ,  as  in  the  large  parts,  it  will  be  proper  to  lay  the  middle 
tint  first  at  their  extremities,  with  a  tool  that  will  drive  their 
colour,  and  leave  it  sparingly  ;  because  the  lights  will  mix  and 
lie  the  belter  upon  it-  Next  make  out  all  the  parts  of  the  sha- 
dows with  the  lint  driven  bare.  .M'lcr  this  comes  the  middle 
tint,  for  the  several  lights  and  gradations  ;  which  should  be 
very  nicely  wrought  up  to  character  without  touching  any  of 
the  high  lights  which  finish  the  tirst  lay.  The  rellects  and  finish- 
ings tints  are  in  general  the  antipathies  of  the  first  lays  ;  they  will, 
without  great  care,  dirty  the  c^olours  on  which  they  are  laid,  and 
therefore  sliuld  be  laid  with  a  delicate  light  touch,  without 
softening.  If  it  is  overdone,  endeavour  to  recover  it  with  the 
colour  of  the  part  on  which  it  was  laid  ;  this  may  be  done 
directly,  or  when  it  is  dry.  Whether  the  icllc  els  proceed  from 
the  same  colour,  or  any  other,  Ihc  nuthuil  of  using  them  is 
the  same.     It  often  happens  that  the  colour  of  the  clolh  is  very 
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improper  for  the  ground  of  the  drapery  ;  and  when  it  is  so,  you 
should  change  it  with  those  colours  which  are  most  proper  to 
improve  and  support  the  finishing  colours. 

VV/iite  Satin.— A\[  whites  should  be  painted  on  white  grounds, 
laid  with  a  good  body  of  colour,  because  this  colour  sinks  more 
into  the  ground  than  any  other.  There  are  four  degrees  of  co- 
lours in  the  first  lay,  to  white  satin.  The  first  is  the  fine  white 
for  the  lights  ;  the  second  is  the  first  tint,  which  is  made  of  fine 
white  and  a  little  ivory  black,  mixed  to  an  exact  middle  degree 
between  the  white  and  the  middle  tint.  This  colour  follows 
the  white,  and  it  is  with  this  you  should  shape  the  lights  into 
character  before  you  lay  on  any  other  :  and  take  care  that  this 
first  tint  appears  distinctly  between  the  white  and  the  middle 
tint,  otherwise  the  beauty  and  the  character  of  the  satin  will  be 
spoiled.  The  middle  tint  should  be  made  of  white,  black,  and 
a  little  Indian  red.  These  three  colours  are  very  friendly,  and 
mix  t'o  a  beautiful  clear  colour  of  a  pearly  hue,  which  has  the 
true  brightness  and  warmth  of  the  gemral  hue  of  the  satin. 
Remember  to  allow  for  the  red  hue  changing  a  little  to  the 
lead.  We  often  see  a  little  blue  used  in  the  first  tint  of  white 
satin. 

Changeable  Colours. —  Changeable  colours  are  made  with  four 
principal  tints,  viz.  the  high  lights,  middle  tint,  shade  lint,  and 
reflecting  tint.  The  greatest  art  lies  in  finding  the  exact  colour 
of  the  middle  tint,  because  it  has  more  of  the  general  hue  of 
the  silk  than  any  of  the  others.  The  shade  tint  is  of  the  same 
hue  with  the  middle  tint,  though  it  is  dark  enough  for  the  sha- 
dows. The  high  lights,  though  often  very  different  from  the 
middle  lint,  should  be  of  friendly-woiking  colour,  that  will,  in 
mixing  with  it,  produce  a  tint  of  a  clean  hue.  The  method  of 
painting  silks  is  to  make  out  the  folds  with  the  shade  tint,  antl 
then  lill  them  up  in  the  lights  with  the  middle  tint.  This  first 
lay  should  be  done  to  your  satisfaction  before  you  add  any 
other  colours  ;  and  the  stiller  the  middle  tint  is  used,  the  better 
the  high  lights  may  be  laid  upon  it.  The  reflecting  tints  fall 
generally  upon  the  gradating  harsh  shades,  and  should  be  laid 
with  lender  touches  sparingly,  for  fear  of  spoiling  the  first  lay. 
This  method  of  painting  answers  for  all  coloured  silks,  as  well 
as  changeable;  with  this  difTerence  only,  that  the  plain  colours 
require  not  so  much  art  in  matching  the  tints,  as  the  change- 
able do.  The  last  part  of  the  work  is  the  finishing  and  strength- 
ening the  shadows  with  an  obscure  tint,  a  little  inclining  to  a 
niellowish  hue  ;  such  as  will  not  catch  the  eye,  and  interrupt 
the  beauty  of  the  lights. 

Black. — The  best  ground  for  black  is  light  red  for  the  lights, 
an  Indian  red  and  a  little  black  for  the  shadows.  The  finishing 
colours  are,  for  the  lights,  black,  white,  and  a  little  lake.  The 
middle  tint  has  less  white,  and  more  lake  and  black  :  the  shade 
tint  is  made  of  an  equal  quantity  of  lake  and  brown  pink,  with 
a  very  little  black.  The  method  of  painting  black  is  very  dif- 
ferent from  that  of  other  colours;  for  as  in  these  the  principal 
thins  is  to  leave  their  lights  clear  and  brilliant;  so  in  black,  it 
is  to  keep  the  shadows  clear  and  transparent.  Therefore  begin 
with  the  shade  tint,  and  glaze  over  all  the  shadows  with  it. 
Next  lay  in  the  darkest  shadows  with  black,  and  a  little  of  the 
shade  tint,  very  correctly.  After  that,  fill  up  the  whole  breadth 
of  lights  with  the  middle  tint  only.  All  svhich  should  be  done 
exactly  to  the  character  of  the  satin,  velvet,  cloth,  &c.  &c.  and 
then  finish  with  the  high  lights.  Though  the  grounds  mention- 
ed for  the  draperies  arc  absolutely  necessary  for  the  principal 
and  nearest  figures  in  a  picture,  such  as  a  single  portrait,  or 
the  like  ;  yet  for  figures  which  are  placed  behind  the  principal 
or  front  figures,  their  ground  should  be  always  fainter  in  pro- 
portion to  their  local  finishing  colours. 

Linen. — The  colours  used  in  linen  are  the  same  as  those  in 
white  satin,  except  the  first  tint,  which  is  made  of  white  and 
ultramarine  ashes,  instead  of  the  black,  and  mixed  to  a  very 
light  bluish  tint. 

Of  Pavttinr/  Hack  Grounds. — The  principal  oolnurs  that  arc 
necessary  for  painting  of  back  grounds,  as  walls,  imildings,  or 
the  like,  are  white,  black,  Indian  red,  lii;ht  and  brown  ochre, 
Prussian  and  burnt  umber;  from  which  the  eight  princiiial 
tints  are  made,  as  follows:  I.  Pearl  is  made  of  black,  while, 
and  a  little  Indian  red.  2.  Lead,  of  black  and  white,  mixed  to 
a  dark  lead  colour.  3.  Yellow,  of  a  brown  cichre  and  white. 
4.  Olive,  of  light  ochre;   Prussian  and  white.     5.  Flesh,   of 


Indian  red  and  white,  mixed  to  a  little  tint.  6.  Murrey,  of 
Indian  red,  white,  and  a  little  black,  mixed  to  a  kind  of  purple, 
of  a  middle  tint.  7-  Stone,  of  white,  umber,  black,  and  Indian 
red.  8.  Dark  shade,  or  black  and  Indian  red  only.  Here  the 
lead  tint  serves  for  the  blues,  the  flesh  tint  mixes  agreeably 
with  the  lead,  and  the  murrey  is  a  very  good  blending  colour, 
and  of  great  use  where  the  olive  is  too  strong;  the  umber, 
white,  and  dark  shade,  will  produce  a  fine  variety  of  stone 
colours;  the  dark  shade  and  umber,  used  plentifully  with  dry- 
ing oil,  make  an  excellent  warm  shadow  colour.  All  the 
colours  should  be  laid  with  drying  oil  only,  because  they  mix 
and  set  the  better  with  the  softener. 

Process. — The  process  of  painting  back  grounds  is  divided 
into  two  parts  in  stages:  tlie  first  is  the  woik  of  the  first  la); 
the  second  that  of  the  finishing  tints.  Begin  the  first  lay  from 
the  shadowed  side  of  the  head,  and  paint  the  lights  first ;  from 
them  go  into  tlie  gradations  and  shadows,  which  should  be 
done  with  a  slillish  tool,  very  sparingly,  with  the  dark  shade 
and  white,  a  little  changed  with  the  colours  that  will  give  it 
more  of  the  required  hue,  but  very  near  in  regard  to  tone  ami 
the  colours  that  join  them.  This  do  with  the  dark  shade  and 
strength,  leaving  them  like  mezzotinto.  The  dark  and  Harm 
shadows  should  be  laid  before  umber,  driven  with  drying  oil. 
If  those  colours  were  laid  on  first,  they  would  spoil  the  trans- 
parency, which  is  Ihfir  greatest  beauty.  The  more  the  first  lay 
is  driven,  the  easier  and  better  you  may  change  it  with  the  finish- 
ing tints,  therefore  you  may  lay  them  with  the  greater  body. 
The  second  part  is  to  follow  directly,  whilst  the  first  lay  is  wet, 
ttiih  those  tints  that  are  most  proper  to  harmonize  and  finish  with. 

IJegin  with  the  lights  first,  and  remember,  as  you  heighten  and 
finish  them,  to  do  it  with  warmer  colours  ;  and  let  those  be  ac- 
companied with  fine  tender  cold  tints.  The  lightest  parts  of  the 
ground  should  be  painted  with  a  variety  of  light  warm  clear 
colours,  wiiich  vanish  and  lose  their  strength  imperceptibly  in 
their  gradations.  Take  care  that  you  do  not  cover  too  much 
of  the  first  lay,  bat  consider  it  as  the  principal  colour.  From 
the  lights  go  to  the  gradations  and  shadows:  for  when  the 
lights  are  well  adapted  to  produce  and  support  the  figure,  it  is 
easy  to  fall  from  them  into  whatever  kind  of  shadows  you  find 
most  proper;  then  soften  and  blend  the  whole  with  a  long  large 
hog  tool  ;  which,  with  the  strength  and  body  of  the  drying  oil, 
will  melt  and  sweeten  altogether,  in  such  a  manner  as  will  seem 
surprisingly  finished.  Remember  the  tints  will  sink,  and  lose 
a  little  of  their  strength  and  beauty  in  drying.  All  grounds,  as 
walls,  &c.  should  be  finished  at  one  painting  ;  but  if  they  want 
to  be  changed,  glaze  them  with  a  little  of  the  dark  shade  and 
drying  oil,  driven  very  bare;  on  which  with  a  few  light  touches 
of  the  colour  that  is  wanting,  you  may  improve  their  hue.  The 
dark  shadows  may  also  be  strengthened  aud  improved  by  glaz- 
ing, which  should  be  done  after  the  figures  are  nearly  finished, 
for  fear  of  making  them  too  strong.  Curtains  should  be  dead- 
coloured  when  we  paint  the  ground  ;  and  should  be  done  with 
clean  colours,  of  a  near  hue  to  the  intended  curtain,  such  as 
will  support  the  finishing  colours  ;  do  it  with  a  tender  sort  of 
keeping,  and  near  in  regard  to  their  tone  in  the  lights,  but  miicli 
softer  in  the  shadows  ;  all  v  hich  should  be  mixed  and  broken 
with  the  colours  of  the  ground.  It  will  often  happen,  that  we 
cannot  make  the  folds  the  first  painting  ;  we  should  then  leave 
the  masses  of  light  and  shadow,  in  regard  to  the  keeping  of  the 
picture,  broad  and  well  united  together,  such  as  may  seem 
easy  to  finish  on.  The  colours  of  the  landscapes  in  back 
grounds,  should  be  broke  and  softened  also  with  those  of  the 
parts  which  join  them.  This  method  will  make  all  the  parts  of 
the  ground  as  it  «  ere  of  one  piece.  The  sky  should  be  broke 
with  the  lead  and  the  flesh  tints.  The  murrey  tint  is  of  great 
use  in  the  grounds  of  distant  olijects;  and  the  umber  and  dark 
shades,  in  the  near  grounds.  The  greens  should  be  more  beau- 
tiful than  you  intend  flieni,  because  they  will  fade  and  grow 
darker.    After  all  is  painte<l,  go  over  the  w  hole  very  lightly  with 


the  softener,  as  you  did  the  grounds,   whici.  mill  make  it  look 
Of  I'aintinff  /.aiiilscapes. — The  principal  colours  used  In  land- 


agreeably  finished. 


scapes  are,  !•  Flake  white;  2.  White  lead  or  common  white ; 
3.  Fine  light  ochre  ;  4.  Brown  ochre  ;  5.  Brown  pink  ;  6.  Burnt 
umber;  7.  Ivory  black;  8.  Prussian  blue;  9.  Ultramarine; 
10.  Terreverte;  11.  Lake;  12.  Indian  red  ;  13.  Vermilion,   or 
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iintivc  ciniiahar;  11.  Kins'"  yt'llnw.  The  princiiial  tints  arc, 
I.  Li(;lit  urliris,  nnd  «'iili';  'i.  liiylit  iiclire.  I'liissi^ui  lilur,  nnd 
wliilf;  .').  Li-;!)!  orlin- iinil  l'nis>i:in  liliic  ;  -1.  'I'lii- ".anic  il;ii l»n  ; 
5.  Tfircvei  It'  iuicl  I'lijs.sian  liliio  ;  (i.  IJioun  pink  am!  I'iu.s>ian 
liinc  .  7.  UioHn  i.iiik  anil  linnMi  (.clirc  :  H.  ISrown  pink,  nnlirc, 
ink!  Prussian  him-;  i).  Indian  red  and  while  ;  10.  Ivory  lilack, 
Indian  red,  nnd  lake.  The  cnhniis  nrrcssary  I'nr  <li  ad  colonr- 
iri}?  arc:  coniniun  u  hilc,  lii;hl  ochic,  hrown  ochre,  hurril  uinhcr, 
Indian  red,  ivory  lilack,  and  Prussian  bine.  'I'Ik'  prin<:ipal  co- 
lour.s  and  tints  for  painting  the  sky  are,  line  white,  nltramariiie, 
Prussian  blue,  li^ht  oclirc,  vermilion,  lake,  and  Indian  red. 
The  tints  are,  a  line  azure,  lighter  azure,  lij;lit  ochre,  and  uliite 
vermilion  and  while;  and  a  tint  made  of  white,  a  little  vermi- 
lion, and  some  oT  the  lif^ht  azori-  at  your  discretion. 

Piorei.s.  — Sketch  or  ruh  in  your  desijrn  lainlly,  with  hurnt 
umber  used  with  dryin^;  oil,  and  a  little  oil  of  turpentine,  leav- 
ing llie  colour  of  the  clotli  lor  the  li^liis.  Kcmcndxr,  in  doin;; 
this,  to  leave  no  part  of  the  shadows  so  dark  as  you  intcn<l  tin- 
first  lay  or  dead  eolouriiii,  which  also  is  to  he  lighter  than  the 
linishini;  eolour.s.  Though  the  foliase  of  the  trees  is  only  rub- 
bed in  faintly,  vet  the  trunks  and  bodies  shouM  be  in  their  pro- 
per shapes,  with  their  brcadlhs  of  lii;ht  and  shadows.  All  kind 
of  buildings  should  be  done  in  the  same  manner,  Icavinj;' the 
colour  of  the  cloth  for  their  lijihts.  The  (ifcore  on  the  fore 
ground  may  also  be  sketched  ia  the  same  manner,  nnd  then  left 
to  dry. 

First  Paiittinij.  or  Driid  Colouring. — Let  the  first  lay  or  dead 
colouring  be  without  any  bright,  jrlarins.  or  slroni;  dark  co- 
lours ;  so  that  the  elfect  is  made  more  to  receive  and  preserve 
the  finishing  colours,  than  to  shew  them  in  their  first  painting. 
The  sky  should  be  done  lirst,  then  all  the  distances  ;  nnd  so 
work  downwards  to  the  middle  group,  and  from  that  to  the 
fore  ground,  and  nearest  parts.  Hcnieudier,  all  the  parts  of 
each  group,  as  tiees,  buildings,  or  the  like,  arc  all  painted  with 
the  group  they  belong  to.  The  greatest  sccr(!t  in  dead  colour- 
ing is  to  find  the  two  colours  which  serve  for  the  ground  of  slia- 
dows  in  general,  the  sky  excepted;  and  the  method  of  using 
them  with  the  lights,  the  first  of  which  is  the  dark  shade  with  a 
little  lake  in  it ;  the  other  colour  is  only  burnt  umber.  These 
should  be  a  little  changed  to  the  natural  hue  of  the  objects,  and 
then  laid  on  with  drying  oil  in  the  same  manner  as  we  shade 
with  Indi.in  ink,  which  is  a  kind  of  glazing,  and  as  such  they 
should  bi-  left,  otherwise  they  will  be  daik  and  heavy,  and  thcie- 
forc  would  be  entirely  spoiled  for  the  finishing  glazing.  Both 
these  colours  mix  and  svnipathize  agreeably  with  all  the  lights, 
but  should  be  laid  before  them. 

Tlie  Sill/. — The  sky  shoulil  belaid  with  a  good  body  of  colours 
and  left  with  a  faint  resemblance  of  the  principal  clouds,  more 
in  the  manner  of  elaro-obseure  than  with  finishing  colours  ;  the 
whiter  it  is  left,  the  better  it  will  bear  out  and  support  them  ; 
the  distances  should  be  made  out  faint  and  obscurely,  with  the 
dark  shades  and  some  of  their  lights  in  dillerent  degrees,  and 
laid  so  as  best  to  find  and  shew  their  priuiipal  parts.  All  the 
grounds  of  the  trees  should  be  laid  or  rubbed  in,  enough  <uily  to 
leave  an  idea  of  their  shapes  and  shadows  faintly.  The  ground 
of  their  shadows  must  be  (dean,  and  lighter  than  their  finishing 
colours.  In  painting  the  li'.;hts,  it  is  better  to  incline  more  to 
the  middle  tint,  than  to  the  very  high  lights;  and  observe 
to  leave  them  with  a  sulliiicnt  body  of  clean  colours,  which 
will  preserve  the  finishing  colours  better;  all  which  may 
be  dotic  with  a  few  tints.  After  this,  go  over  the  whole  with  a 
sweetener  very  lightly,  which  will  soften  and  mix  the  colours 
agreeably  for  finishing. 

Second  Paintinij. —  Begin  with  the  sky,  and  lay  in  all  the 
azure,  an<l  colours  of  the  horizon  ;  then  soften  them  ;  after  that 
lay  in  the  general  tint  of  the  clouds,  and  finish  on  it  wiili  the 
high  lights  and  the  other  lints  that  arc  wanting,  with  light  lender 
touches  ;  then  soften  the  whole  with  a  sweetener  very  lightly. 
The  finishing  of  the  sky  should  be  done  all  at  one  painting,  he- 
cause  the  tender  character  of  the  clouds  will  not  do  so  well  as 
when  the  whole  is  wet.  Observe,  that  the  stiller  the  azure  and 
colours  of  the  horizon  are  laid,  the  better  the  clouds  may  be 
painted  upon  them. 

Third  and  liixt  I'liintivt). — If  oiling  is  necessary,  lay  the  least 
quantitv  that  can  be;  which  should  be  done  with  a  stump  tool 
or  pencil,  proportioned  to  the  place  that  is  to  be  oiled,  so  us  to 


oil  no  nuM'e  than  is  wanted  :  then  wipe  the  whole  place  tbat  in 
oiled,  with  a  piece  <il  siik  hamlkeieliicl.  Whin  goini;  to  finish 
anv  olijccts,  reiiicniber  to  use  a  great  variety  of  tints,  very 
nearly  of  the  same  colour,  but  most  of  all  when  finishing  trees. 
This  nivcs  a  richness  to  the  colouring,  and  produces  harmony. 
Tlu^  greens  will  fade,  and  grow  darker ;  therefore  it  is  highly 
necessary  to  improve  and  force  them,  by  exaggerating  the 
lights,  and  making  an  allowance  in  using  them  so  niui  h  the 
lighter.  l"or  the  same  reason,  lake  great  care  not  to  over- 
charge and  spoil  the  beauty  of  the  (glazing;  for  if  you  do,  it 
will  be  dull  and  heavy,  and  will  conse.pn:ntly  prow  darker. 
The  mi-thod  of  painting  near  trees  is,  to  make  the  first  lay  very 
near  to  nature,  though  not  ijuite  so  dark,  but  more  in  the 
degree  of  a  middle  tint,  and  lollow  it  with  slrcnijlhening  the 
shadows;  then  the  middle  tints;  and  last  of  all  lay  the  high 
lights  and  finishing  colours.  All  this  cannot  be  <ione  as  it 
should  be,  at  one  paintiii'.;  ;  therefore  the  best  way  is,  to  do  no 
more  than  the  first  lay  with  the  faint  shadows,  and  leave  it  li> 
dry.  Then  benin  will,  improvitig  the  middle  tints  and  shadows, 
and  let  them  dry.  The  third  and  last  work  is,  adding  all  the 
lights  and  liiiisliing  colours  in  tlw  best  manner  yon  are  able. 
This  nielhod  of  leaving  the  first  and  secMind  parts  to  dry  sepa- 
rately, not  only  makes  the  whole  much  easier,  and  more  agree- 
able, bill  leaves  the  colours  in  the  greatest  perfection  ;  because 
most  of  the  work  may  be  done  with  scumbling  and  glazing, 
and  some  parts  without  oiling.  The  lights  also  may  be  laid 
with  a  better  body  of  colour,  which  will  not  be  mixed  and 
spoiled  with  the  wet  ground.  The  figures  in  the  landscapes 
are  the  last  work  of  the  picture;  those  in  the  fore-ground 
should  be  done  first,  and  those  in  the  distances  should  be  done 
next  ;  for  after  the  figures  in  the  lirst  and  larthest  group  are 
painted,  it  will  be  much  easier  to  find  the  proportions  of  those 
in  the  middle  parts  of  the  picture.  And  observe,  that  the  sha- 
<lo«s  of  the  figures  should  be  of  the  same  hue,  or  colour,  with 
those  of  the  group  or  place  they  are  in. 

Qualities  of  the  above  Colours  when  used  in  Miniature. — 
Yellows.  Gall-stone  is  one  of  the  finest  and  biightest  colours, 
and  a  lasting  one  :  but  it  should  be  sparingly  used  in  the  fiesh 
tints,  its  brilliancy  being  apt  to  overpower  all  the  other  colours. 
Terra  Sienna  is  a  bright  yellow  earth,  somewhat  of  a  grea.sy 
nature,  and  is  used  as  a  warm  yellow  ;  but  when  burnt, 
is  more  beautiful,  partaking  of  three  tints,  yellow,  red,  .ind 
brown.  Nottingham  ochre  works  well,  but  on  account  of 
its  heavy  qualities  must  be  used  with  caution.  Uoman  ochre 
is  used  with  success  in  miniature  painting,  as  it  works, 
when  properly  proportioned  with  gum  water,  extremely  sharp 
and  neat;  and  being  in  itself  a  warm  colour,  eommuuicate,s 
that  quality  to  the  lints  it  is  worked  in.  Naples  yellow, 
although  adopted  hy  some  artists,  is  of  a  sickly  hue,  and  has 
this  very  bad  quality,  that  it  absorbs  all  colours  that  arc  either 
worked  on  it,  or  mixed  with  it. 

Blues.  TUtramarine  excels  all  others  in  permanency.  Prus- 
sian blue  has  no  subslitnte,  on  account  of  its  strength  of  elfect 
and  transparency.  Smalt  is  so  hard  that  nothing  but  an  agate 
fiag  and  niullcr  will  pulveri/.e  it  suflicicnlly.  It  is  not  to  be 
depended  on  for  permanency.  Indigo  is  a  useful  blue,  though 
it  must  be  sparingly  used,  on  account  of  its  extreme  depth  of 
colour,  nearly  approaching  to  black  ;  the  best  is  called  the  rock 
indigo.  The  way  to  jud;;e  of  its  ipialities  is  to  break  it,  and,  if 
good,  it  will  have  a  copperish  hue,  but  if  bad,  it  will  be  of  a 
dead  blackish  cast.  Chinese  vermilion,  when  good,  is  a  bright 
red,  and  useful  in  niinialiire  pictures,  though  not  to  be  freely 
used,  its  opacity  rendering  it  dangerous  to  mix  much  with 
other  colours  ;  but  by  itself,  in  touching  the  parts  that  require 
extreme  brightness,  it  is  of  wonderful  service.  It  is  very  diffi- 
cult to  find  the  real  kind  — the  common  vermilion,  mixed  with 
lake  or  carmine,  lieini;  a  general  subslilute;  but  the  spurious 
and  the  genuine  kind  very  materially  diller  in  working,  the  for- 
mer being  thick  and  heavy,  the  other  the  contrary.  India  red 
is  an  excellent  colour,  not  only  for  touclniig  the  deep  red  parts, 
but  likewise  in  strong  flesh  tints,  in  bright  back-grounds,  and 
draperies. 

JirouHs.  Umber  is  very  greasy,  and  mixes  unkindly  ;  but, 
when  burnt,  is  very  useful  in  many  parts  of  miniature.  Terra 
de  I'assel,  or  Vandyck  brown,  so  called  from  the  very  great 
estimation  the  iniuiilahle  painter  of  tbat  name  held  it  in,  is  the 
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first  rich  brown  in  the  world  ;  in  itself  producing  a  more  beau- 
tiful colour  than  can  be  formed  by  the  junction  of  any  colours 
whatever. 

Jvon/. — Of  ivory  there  are  various  kinds,  the  distinction  of 
which  in  this  art  is  of  very  material  consequence.  Ivory,  newly 
cut,  and  full  of  sap,  is  not  easily  to  be  judged  of;  the  general 
transparency  it  exhibits  in  that  state,  almost  precluding:  the 
possibility  of  discovering  whether  it  is  coarse-grained  or  fine, 
streaky  or  the  contrary,  unless  to  the  artist  who,  by  a  long 
course  of  experience,  is  familiarized  to  it.  The  best  way  to 
discover  the  quality  of  it  is,  by  holding  it  grainways  to  the 
light,  then  holding  it  up  and  looking  through  it,  still  turning  it 
from  side  to  side,  and  very  narrowly  observing  whether  there 
are  any  streaks  in  it;  this  you  will,  unless  the  ivory  is  very 
freshly  cut,  easily  discover:  and  in  this  yoi|  cannot  be  loo 
particular.  There  is  a  species  of  ivory  which  is  very  bad  for 
painting  on,  although  it  has  no  streaks  in  it,  being  of  a  horny 
coarse  nature,  which  will  never  suffer  the  colours  to  be  thrown 
out  in  the  brilliant  manner  a  fine  species  of  ivory  will  ;  you  are, 
therefore,  not  only  to  be  cautious  in  choosing  ivory  free  from 
streaks,  but  likewise  that  which  has  the  finest  grain,  and  close. 
— Having  instructed  in  the  mode  of  choosing  ivory,  and  having 
prepared  it  for  painting  on,  we  now  proceed  to  give — 

Instructions  for  Ulixing  Compound  Tints  for  the  Face. — Purple 
is  formed  of  either  ultramarine,  Prussian  blue,  smalt,  or  indigo, 
mixed  with  either  carmine  or  drop  lake.  Ultramarine,  although 
the  most  beautiful  and  brilliant  of  colours  by  itself,  yet  in  any 
mixture  it  loses  that  perfection,  but  sdll  retains  a  sufiicient 
sliare  of  brightness  to  render  it  a  desirable  tint  in  the  purplish 
gray  shadows  of  the  face.  Prussian  blue,  mixed  as  before- 
mentioned,  makes  a  bright  or  dark  purple,  according  as  the 
quantities  of  either  colours  are  proportioned ;  but  indigo  makes 
still  darker,  owing  to  its  great  natural  depth  of  colour.  Sn)alt 
and  carmine,  or  lake,  form  nearly  the  same  tint  as  ultramarine, 
tiid  may  be  used  nearly  for  the  same  purposes. 

Gray.  Of  gray  tints  tliere  are  various  kinds,  according  lo 
the  subjects  they  are  required  for.  A  warm  gray  lint  may  be 
made  by  duly  portioning  burnt  terra  Sienna,  Prussian  birje, 
and  drop  lake  ;  the  more  terra  Sienna  in  it,  the  warmer  the 
tint;  the  more  Prussian  blue  and  lake,  the  colder.  Another 
gray  tint,  used  with  success  by  some  eminent  miniature  pain- 
ters, was  composed  of  Prussian  blue  and  Chinese  vermilion, 
but  on  account  of  the  unkind  manner  with  which  vermilion  in- 
corporates with  any  other  colour,  it  required  a  greater  propor- 
tion of  gum  than  ordinary  to  make  them  work  or  keep  together. 
A  third  gray  tint,  which  is  an  excellent  one,  is  formed  of  drop 
lake,  sap-green,  and  Prussian  blue. 

Olive  Tints.  A  very  fine  olive  tint  is  formed  of  gall-stone, 
Nottingham  ochre,  and  carmine,  or  lake;  and  another  of  sap- 
green  and  lake  simply. 

Of  Colours  pro/ier  for  Men's  Draperies. — We  shall,  nnder  Ihis 
head,  make  some  general  observations  ;  the  first  of  which  is, 
that  in  all  cloth  draperies  for  men's  portraits,  it  is  necessary  to 
add  some  flake  while  ;  as  it  not  only  gives  the  colour  the  dead 
appearance  which  cloth  exhibits,  but  likewise  its  being  incor- 
porated with  the  flake  white,  gives  it  a  body  which  makes  the 
flesh  tints  appear  to  more  advantage.  The  next  observation  is, 
that  in  grinding  up  your  draperies,  you  are  to  make  them  ap- 
pear several  degrees  lighter  in  colour  than  you  want  them  to  be 
when  dry — for  this  reason;  the  flake  white  is  a  colour  so  vcrv 
heavy,  that,  after  you  lloat  in  jour  coat,  it  will  sink  to  the  bot- 
tom, and  leave  your  colours  several  degrees  darker  than  when 
it  was  wet ;  and  finally  you  are  not  to  be  too  heavy  or  thick  in 
iloaling  in  your  draperies,  but  merely  to  see  that  your  colour 
is  evenly  spread  over  the  part.  Black  drapery  is  formed  of 
lamp  black  burnt,  and  flake  white;  and  must  be  laid  in  with  a 
good  deal  of  the  latter,  as  otherwise  it  will  be  very  dilficult  to 
manage  the  shadows  so  as  to  produce  a  pleasing  efl'ect.  Scar- 
let is  a  colour  very  dilhcult  to  lay  down  rules  for  making,  as  in 
some  pictures  it  is  dangerous  to  make  it  too  bright,  for  fear  of 
hurting  the  eflect  of  the  face  by  its  brilliancy  catching  the  eye 
too  readily  ;  consequently,  if  the  subject  you  arc  painting  from 
life  is  very  pale,  you  run  a  very  great  risk  by  annexing  a  very 
bright  scarlet  to  his  picture.  We  shall  therefore  only  mention 
that  a  very  bright  scarlet  is  made  of  Chinese  vermilion  and 
carmine,  ground  together,  (without  any  Hake  and  whili-;j  aiul 


if  you  want  it  still  rendered  brighter  when  it  is  dry,  fill  your 
pencil  with  plain  carmine,  mixed  with  thin  gum-water,  and 
glaze  over  it  nicely  ;  but  if,  on  the  contrary,  you  wish  to  sadden, 
or  take  away  a  share  of  its  brilliancy,  add  a  little  flake  white  to 
it,  and  that  will  have  the  desired  eflect. 

List  of  several  of  the  most  eminent  Painters  of  the  Old  School, 
uitli  a  Scale  of  their  different  Merits,  so  far  as  regards  Compo- 
sition, Design,  Citlouring,  and  Expression. 
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Name.     Date  of  Bltth  and  Death. 
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Lombard,  .. . 

Flemish,. . . . 

14 

8 

14 

10 

10 
10 

6 

8 

Albert  Durer,  born  1470,  died  1528,    ,. 

Roman  and  } 
Florentine,  J 

Andrea  del  Sarte,  born  1478,  died  1530, 

12 

IG 

9 

8 

Roman,   , , , . 

Baroche,  born  1528,  died  1GI2, 

14 

13 

G 

10 

Venetian,   .. . 

James  Bassau,  born  1553,  died  1013,  .  . 

G 

8 

17 

0 

Venetian 

John  Bellin,  born  1421,  died  1501, 

4 

6 

14 

0 

French,   .... 

Bourdon,  born  1513,  died  15^8, 

10 

8 

8 

4 

French, 

Le  Bran,  born  1620,  died  1090, 

IG 

IG 

8 

16 

French,   . , , . 

Claude  Lorraine,  born  IGOO,  died   l(iK2, 

18 

18 

16 

0 

Lombard, .... 

Annibal  CarrHCci,  bom  1557,   died  IGOO, 

13 

17 

13 

13 

Lombard 

Correg^io.  born  141)4,  died  1534, 

13 

13 

17 

12 

Roman, 

Daniel  de  Volterra,  born  1500,  died  1556, 

12 

15 

5 

8 

Flemish 

Luuib;ird,  ..  . 

11 

15 

10 
17 

14 

9 

6 
17 

Domiuechino,  born  1581,  died  1G41,.,,. 

Venetian,  . , . 

GenrgionJ,  born  1477,  died  1511, 

8 

U 

18 

4 

Lombard,  . , . 

Guido,  born  1575,  died  IG42 

0 

18 

9 

12 

Flemish,  ..  .. 

Holbein,  born  1498,  died  1544 

9 

10 

lb 

3 

Flemish,  *  •  •  • 

James  Jordans,  horn  1594,  died  1678,.  . 

10 

8 

16 

6 

Flemish,.  .  .  . 

Lucio  Jordano,  born  1632,  died  1705,.. 

13 

12 

9 

6 

Roman, 

Julio  Romano,  born  1446,  died  1500,... 

13 

IG 

4 

14 

Lombard,  , .  . 

Lanfranc,  born  1581,  died  1647,  ....... 

14 

13 

10 

5 

Roman 

Leonardo  da  Vinci,  born  1445,  died  1520, 

15 

16 

4 

14 

Flemish,.  , .  . 

Lucas  de  Leide,  born  1495,  died   1535, 

8 

G 

6 

4 

Roman,. .  .  ! 

Lombard,  .,  , 
Venetian,  , .  . 
Flemish,  . . , , 

Michael  Angelo  Buonarotli,  born  1474,  ^ 
died  1564, \ 

8 
6 

it 

18 

8 

8 

14 

4 

IG 
15 
10 

8 

0 

4 

10 

Muticus    born  1528,  died  1590 

Olho  VeniuP,  born  1556,  died  1634 

Venetian,  . . . 

Pulma,  the  elder,  born  1460,  died   155G, 
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Venetian,  ,. , 

Falraa,  the  younger,  born  1544,  died  1G28, 
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Venetian,  ..  .. 
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Paul  Veronese,  born  1532,  died  1588... 

Roman, 

Perin   del  Va;ine,  born  1500,  died  1547, 
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IG 
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Roman, 

Pietro  de  Toriona,  born  15U6,  died  16t;9, 
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14 

12 

6 

Roman, 

Pictro  Perugino,   born   1524,  died  1602, 

4 
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Roman,  . .   j 

Venetian, ,.,. 
Trench, 

Polidore   de   Caruvaggio,   born    1596,  ) 
died  1643, ,   S 
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Nicholas  Poussin,  horn  1594,  died  16U.), 

Roman 

Roman, 
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Rapliael,  born  14S3,  died  1520 

Flemish 

Rtinbrandt,  born  lOOG,  died  IG06 

15 

6 

17 

12 

Flemish,,  • , . 
Roman, 

Rubens,  horn  1577.  died  llilO 
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13 
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Salviati,  born  1510.  died  130S 

FrtMich, 

Le  Sueur,  born  1(;17,  died  1655 

15 

15 
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15 

Fh  mi.sh,.... 

Teniers,  bnin  I  3t(2,  died  10  lit 

15 

12 

13 

G 

Roman, 

Pielio  Testo,  born  IGll,  died  l<i5(l 

11 

13 

0 

G 

Venetian,  ..  ., 

Tinlorello,  born  1512,  died  1591 

15 

14 

16 
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Venetian 

Titian,  born  1477,  died  1571) 
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Flemish,.... 

Vaudvek.  horn  1599,  died  IGll 

15 

lo 

17 

13 

Roman, 

Vaiiius.  born  I55G,  died  lG:il 
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12 

13 

Roman, 

Tadee  Zucree,  born  1529,  died  1556,  .. 
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Description  of  a  Rest  for  the  Use  of  Painters,  by  Wm.  Broche- 
don,  L'sij. — The  painter's-rest  is  intended  as  a  substitute  for 
the  common  maul-slick,  the  inrouvenience  of  which  has  been 
often  felt  by  painters  ;  soniclinu's  from  its  increasing  the  pres- 
sure, to  the  fatigue  of  the  hand,  which  also  supports  the  pallet  ; 
often,  in  spite  of  the  padding  with  which  the  end  is  armed, 
doing  injury  lo  the  iiicturc,  if  not  quite  dry.  These  disadvan- 
tages are  obviated  by  the  following  machine;  which  consists 


P  A   I. 


DICTIONARY    OF    MFCMANICAL    SCIKNCE. 


PAL 


7(71 


of  a  frame,  witli  foot  of  iincqiial  lonclli,  tlic  loiincst  beiiij;  always 
placeil  iimlcr  the  easel, ili^it  tlic  picssurt-  of  t[w  hand  iiia\  imt 
turn  it  over  towards  tin-  iiicliire.  In  the  ontcr  frame  of  the 
rest,  a  slidin;;  frame  is  made  to  rise,  and  he  lixed  liy  a  ratehet: 
if  the  height  reijuired  cxeeed  the  extent  of  the  ratchet,  the  swinir 
fracne  will  again  extend  tlio  elevation,  o«inj;  ti>  its  pivots 
beiii^-  plaecd  out  of  the  centre.  The  machine  is  capalili-  of  any 
adjustment,  from  the  low  sitliiiK  elevalioii  of  an  invalid  to  a 
very  hi);li  slandiug  one,  and  it  is  liim  enou{;li  to  steady  the 
hajid  perfectly. 

This  li(;ure  is  a  perspec- 
tive view  of  tlie  rest;  p p, 
two  standards,  framed  lojte- 
tlier  near  tln^  foot-board  by 
a  cross  bar,  and  by  the  bar  2 
at  the  top  ;  (/,  a  rack,  cut  in 
the  riglit-liand  one;  r,  the 
click,  catching  in  it;  s,  s, 
tw  0  other  standards,  framed 
tonetlier  only  •'>  l''C  bars  t 
and  I',  having  rabbets  along 
their  oulsides,  fitting  into 
grooves  in  tlie  inside  of  the 
standards  /> />,  which  serve 
as  guides  to  them  « lien  slid- 
ing up  and  down.  The  frame 
ss  is  supported  at  any  re- 
quired height  by  the  click  r  ; 
u  u,  a  long  frame,  tilling  the 
space  between  the  stand- 
ards s  s  ;  it  is  fixed  to  tbese 
latter  by  the  thumb-screws 
te  ic.  The  upper  part  of  this 
frame  Ibrms  the  rest  for  the 
arm;  and,  in  order  to  pre- 
vent it  from  turning  on  the 
screws  H'  w,  a  pin  or  bolt  .r, 
pushes  in,  to  fix  it :  it  bas  a 
loop-hole,  Ihroiigh  which  a 
smaller  pin  passes,  to  keep 
it  to  its  place.  By  vvilli- 
clrawing  the  little  pin  .r.  tlie  frame  uu  may  be  turned  round 
on  the  screws  trir,  and  secured  by  them  and  by  the  bolt,  as 
slievvn  by  the  dotted  lines,  to  give  an  additional  elevation; 
the  same  rack  </  giving  the  intermediate  height  between 
this  position  and  the  former.  The  left-hand  figure  shews  a 
bird's-eye  view  of  one  foot  ?/ 1/,  and  standards  p  and  s,  and 
part  of  the  frame  it.  The  painter  gives  additional  steadi- 
ness to  the  rest,  by  putting  one  foot  on  tlie  foot-board  i/i/ in 
front.  The  whole  rest  inclines,  from  top  to  bottom,  about  as 
much  as  an  easel  in  use  generally  does,  and  the  long  feet  go 
under  the  canvass,  to  let  it  approach  near  enough. 

PAKFONG,  orWHi TE  Copper,  a  metal  composed  of  copper, 
nickel,  and  zinc.  The  zinc  amounts  to  nearly  one  half  of  the 
whole,  and  tbe  proportions  of  copper  and  nickel  are  as  5  to  13. 
This  compound  metal  is  much  used  among  the  Chinese. 

FAL.'ESTRA,  in  Grecian  Antiquity,  a  public  building, 
v»'hcre  tbe  youth  exercised  themselves,  in  wrestling,  running, 
playing  at  quoits.  Sec. 

PALAMEI)E.\,  a  genus  of  birds,  belonging  to  the  order  of 
gralla;.  The  character  of  this  genus  is,  the  bill  bends  down  at 
the  point  with  a  horn,  or  with  a  tuft  of  feathers  erect  near  the 
base  of  it :  the  nostrils  are  oval ;  the  toes  are  divided  almost  to 
their  origin, with  a  small  membrane  between  the  bottoms  of  eacli. 

PALATE,  in  Anatomy,  the  flesh  that  composes  tbe  roof,  or 
the  upper  and  inner  part,  of  the  mouth. 

PALATINE  Counties  of  Eiujlnnd,  are  Chester,  Durham,  and 
Lancaster,  the  owners  of  which,  the  Earl  of  Chester,  the  IJishop 
of  Durham,  and  tbe  Duke  of  Lancaster,  can,  or  may,  or  could, 
pardon  treasons,  murders,  and  felonies,  appoint  their  own 
judges,  justices,  and  issue  writs  and  indictments,  as  the  king 
can  in  the  other  counties  that  arc  not  palatinate. 

PALILICUM,  another  name  for  the  star  Aldeharan. 

PVLING,  in  Agriculture,   a    kind   of  fence-work    for   fruit 
trees.     It  is  also  a  fence  made  by  stakes  being  driven  into  the 
ground. 
78. 


PALI.SAIH-::S,  stakes  made  of  strong  split  wood,  used  in 
rorlili<ation,  and  for  the  support  or  defc  ncc  of  embankments. 

PALl.S.Si;,  in  Ilerablry,  a  liearing  like  a  range  of  palisailes 
before  a  forlilieatiun.  represented  on  a  fosse,  rising  up  a  con- 
siderable height  and  pointed  at  top,  with  the  licld  appearing 
before  them. 

PALLADIUM.  This  is  a  new  metal  first  found  by  Dr.  Wol- 
lasloii  associated  with  platina,  among  the  grains  of  which  he 
supposes  its  ore  to  exist,  or  an  alloy  of  it  with  irridium  and 
osmium,  scarcely  distinguishable  from  the  crude  platina,  though 
it  is  hardier  and  heavier.  Palladium  is  of  a  greyish  while  co- 
lour, scarcely  distinguishable  from  platina,  and  takes  a  good 
polish.  It  is  ductile,  and  very  malleable  ;  and  being  reduced 
into  thin  slips,  is  llexible,  but  not  very  clastic.  lis  fracture  is 
hbrous  and  in  diverging  stria!,  shewing  a  kind  of  crystalline 
arrangement.  In  hardness  it  is  superior  to  wrought  iron.  Its 
specific  gravity  is  from  10!)  to  IIH. 

Pali.  MWiM,  a  statue  of  Minerva,  which  the  Trojans  imagined 
fell  from  heaven,  and  that  their  city  could  not  be  taken  wliilst 
that  remained  in  it. 

P.VLL.VS,  one  of  the  new  planets  discovered  by  Dr.  Olbers, 
Marcli  2H,  lh()'2.  It  is  situated  between  the  orbits  of  Mars  and 
.Iiipilcr,  and  is  nearly  of  the  same  niagnitiide  with  Ceres,  but 
of  a  less  ruddy  colour.  It  is  surrounded  with  a  nebulosity  of 
less  extent,  aiid  performs  its  annual  revolution  in  nearly  the 
same  period.  The  planet  Pallas,  however,  is  distinguished  in 
a  very  remarkable  manner  from  Ceres  and  all  other  primary 
planets,  by  the  immense  inclination  of  its  orbit.  While  these 
bodies  are  revolving  round  the  sun  in  almost  circular  paths, 
rising  only  a  few  degrees  above  the  plane  of  the  ecliptic,  Pallas 
ascends  above  this  plane  at  an  angle  of  about  thirty-live  (legs., 
which  is  nearly  five  times  greater  than  the  inclination  of  Mer- 
cury. From  tbe  eccentricity  of  Pallas  being  greater  than  that 
of  Ceres,  or  from  a  dill'erence  of  position  in  the  line  of  their 
apsides,  while  their  mean  distances  are  neaily  e(pial,  the  orbits 
of  these  two  planets  mutually  intersect  each  other;  a  pheno- 
menon which  is  altogether  anomalous  in  the  solar  system. 

PALLET,  among  Painters,  a  little  oval  table  or  piece  of  wood, 
or  ivory,  very  thin  and  smooth  ;  on  and  round  which  the  paint- 
ers place  the  several  colours  they  have  occasion  for,  to  be  rea- 
dy for  the  pencil.  The  middle  serves  to  mix  the  colours  on, 
and  to  make  the  tints  required  in  the  work.  It  has  no  handle, 
but  instead  thereof  a  hole  at  one  end  to  put  tlie  thumb  through 
to  hold  it. 

Pallet,  among  Potters,  crucible  makers,  &c.,  a  wooden  in- 
strument, almost  the  only  one  they  use  for  forming,  beating, 
and  rounding  their  works:  they  have  several  kinds  ;  the  largest 
are  oval,  with  a  handle;  others  arc  round,  or  hollowed  trian- 
gularly ;  others,  in  fine,  are  in  manner  of  large  knives,  serv- 
ing to  cut  oil' whatever  is  superfluous  on  the  moulds  of  their 
work. 

Pallet,  in  Gilding,  an  instrument  made  of  a  squirrel's  tail, 
to  take  up  the  gold  leaves  from  the  pillow,  and  to  apply  and 
extend  them  on  the  matter  to  be  gilt. 

P.\LLIUM,  or  Pall,  an  archiepiscopal  vestment  of  white 
woollen  cloth,  about  the  breadth  of  a  border,  made  round,  and 
thrown  over  the  shoulders  :  upon  this  border  there  are  two  others 
of  the  same  matter  and  form,  one  of  which  falls  down  upon  the 
breast  and  the  other  upon  the  back,  each  having  a  red  cross 
upon  it ;  several  crosses  of  the  same  colour  being  likewise  upon 
the  upper  part  of  it  about  the  shoulders.  The  pall  was  pait  of 
the  imperial  habit,  and  originally  granted  by  the  emperors  to 
patriarchs,  but  at  present  it  is  given  by  the  pope  as  a  mark  of 
the  apostolic  power,  without  which  neither  the  function  nor 
title  of  archbishop  can  be  assumed  by  the  bishops  of  his  com- 
munion. 

PALM,  an  ancient  long  measure  taken  from  the  extent  of 
the  hand.  The  Homan  palm  was  of  two  kinds  ;  the  great  palm, 
taken  from  the  length  of  the  hand,  answered  to  our  span,  and 
contained  twelve  digits,  or  fingers'  breadths,  or  nine  Roman 
inches,  equal  to  about  eight  and  a  half  English  inches.  The 
small  palm,  from  the  breadth  of  the  hand,  contained  four  digits 
or  fingers,  equal  to  about  three  English  inches.  The  Greek 
palm,  or  doron,  was  also  of  two  kinds;  the  small  contained 
four  lingers,  ccpial  to  little  more  Dian  three  inches;  the  great 
palm  contained   five  fingers.    The  Greek  double  palm,  called 
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dichas,  conlained   also  in   proportion.     The  modern  palm  is 
diflereiit  in  dillerent  places,  wliere  it  is  used.     It  contains 

Inc.  Lines. 

AtRome 8  3^ 

At  Naples,  according  to  Riccioli 8  0 

Ditto,  according  to  others 8  7 

At  Genoa 9  9 

At  Morocco  and  Fez 7  2 

LHng;ued<ic,  and  some  other  parts  of  France 9  9 

The  English  palm  is 3  0 

PALMiE,  Pfl/nii,  comprehend  .several  genera  of  plants,  with 
simple  stems,  which  at  their  summits  bear  leaves  resembling 
those  of  ferns,  being  a  composition  of  leaf  and  branch. 

PANACEA,  among  Physicians,  denotes  an  universal  medi. 
cine,  or  a  remedy  for  all  diseases. 

PANAX,  (Gi7i-Seiu/,)  a  genus  of  plants  belonging  to  the 
polygamia  class,  of  which  there  are  nine  species. 

PANCREATIC  Juice,  a  liquid  secreted  by  the  pancreas, 
which  is  found  to  be  analogous  to  saliva,  and  probably  serves 
the  same  purpose  in  promoting  the  digestion  of  the  food. 

PANDECTS,  or  Pandi;ct«,  in  Jurisprudence,  are  60  books 
of  Koman  civil  law,  abridged  by  Jtislinian's  order;  though 
Papias  extends  the  signification  of  this  word  to  the  books  of 
the  Old  and  New  Testament.  The  original  copy  (supposed  to 
be)  is  in  the  possession  of  the  Medici  family  at  Florence. 
The  pandects  of  Justinian  sufficiently  shew  how  zealously  the 
lawyers  and  advocates  of  passive  obedience  laboured  in  the 
cause  of  prerogative. 

PANEL,  a  schedule  or  roll  of  such  jurors  as  the  sheriff 
returns  to  pass  upon  any  trial  ;  and  impanelling  a  jury,  is 
returning  their  names  in  such  schedule  of  parchment.  In 
Scots  law,  the  prisoner  at  the  bar  is  the  panel. 

Pani!L,  in  Joinery,  is  a  tympanum,  or  square  piece  of  thin 
wood,  sometimes  carved,  framed  or  grooved  in  a  larger  piece 
between  two  upright  pieces  a-id  two  cross  pieces. 

PANIC,  denotes  an  ill. grounded  terror  or  fright-  The  origin 
of  the  phrase  is  from  Pan,  one  of  the  captains  of  Bacchus,  who 
with  a  few  men  put  a  numerous  army  to  rout,  by  a  noise  which 
his  soldiers  raised  in  a  roekey  valley  favoured  with  a  great 
number  of  echos  :  for  this  stratagem  making  their  numbers  ap- 
pear much  greater  than  it  really  was,  the  enemy  quitted  a  very 
commodious  encampment,  and  fled.  Hence,  all  ill-grounded 
fears,  have  been  called  panics,  or  panic  fears. 

PANICUM,  a  genus  of  plants  belonging  to  the  friandria  class. 
Panicum  3Jiliaceum.  Millet.  — WWet  is  of  two  kinds,  the 
brown  and  yellow.  They  are  sometimes  sown  in  this  country 
for  feeding  poultry,  and  also  for  dressing  ;  i.  e.  it  is  divested  of 
the  husk  by  being  passed  through  a  mill,  when  it  is  equal  to 
rice  for  the  use  of  the  pastry  cook.  The  seed  used  is  from  one 
to  two  bushels  per  acre.  This  is  very  commonly  grown  in 
Italy,  and  on  the  shores  of  the  Mediterranean  sea,  from  which 
large  quantities  are  annually  exported  to  the  more  northern 
countries. 

PANTHER.     SeeFELls. 

PAPAVER,  the  Poppi/,  a  genus  of  the  monogynia  order,  in 
the  polj  andria  class  of  plants  ;  and  in  the  natural  method  rank- 
ing under  the  iTth  order,  rhuca-dae.  The  corolla  is  tetrapetalous, 
the  calyx  diphyllous,  the  capsule  bilocular,  opening  at  the  pores 
below  a  persisting  stigma.  There  are  nine  species  :  I.  The 
somniferuM),  or  somniferous  common  garden  poppy.  There 
are  of  this  a  great  many  varieties,  some  of  them  extremely 
beautiful.  The  white  oflicinal  poppy  is  onf  of  the  varieties  of 
this  sort.  It  grows  often  to  the  height  of  live  or  six  feet,  having 
large  llowers  both  single  and  double,  succeeded  by  capsules  or 
heads  as  large  as  oranges,  each  containing  about  SOOO  seeds. 

PAPER,  Writing,  is,  in  Europe,  manuf.ictured  from  linen 
rags  chiefly.  Tliese  rags  are  first  cut  or  chopped,  then  dusted, 
and  reduced  to  pulp  in  mills,  by  cjlinders,  &c.  The  workman 
now  immerses  into  tlie  pulp  vat  a  mould  composed  of  wire 
cloth,  and  furnished  with  a  frame  to  retain  the  stuff.  He  then 
draws  out  as  muili  of  this  pulp  as  is  necessary  for  one  sheet, 
over  which  he  places  a  felt,  to  absorb  the  ninisture  ;  and  thus  a 
felt  and  sheet  of  paper  are  placed  alternaltiv,  till  he  has  formed 
six  quires  of  paper.  When  the  bist  sheet  is  covered  with  felt, 
the  whole  is  pressed,  and  the  shecls  are  suspended  on  cords 
to  dry.     The  next  operation  is  sizing,  whicli  is  performed  by 


plunging  the  paper  into  a  vessel  of  size,  containing  a  small 
portion  of  alum.  The  paper  is  then  dried,  and  folded  into 
quires  of  24  sheets,  and  finally  made  up  into  reams  containing 
20  quires  each. 

Blotting  paper,  drawing,  engraving,  and  printing  paper,  are 
prepared  much  in  the  same  way,  but  they  are  not  so  highly 
sized.  In  lieu  of  rags,  barley  straw  is  employed  in  the  manu- 
facture of  paper,  but  it  will  only  serve  for  common  purposes, 
as  it  eoniniunicates  an  unpleasant  tinge. 

To  make  Stained  Paper.  This  is  done  by  applying,  by  soft 
brushes,  any  of  the  colours  used  l"or  tinging  other  subslames, 
after  tempering  them  propcily  v\ilh  size  or  gum  water,  if  the 
paper  is  to  be  of  a  uniform  colour,  it  must  be  fixed  by  several 
thin  coatings,  each  being  sullered  to  dry  before  another  is 
applied  ;  otherwise  the  shade  will  appear  clouded. 

Marhled  Paper,  is  a  sort  of  pnper  \ariously  stained,  or  painted 
as  it  were  with  divers  colours;  made  by  applying  a  slieet  on 
the  surface  of  a  liquor,  wherein  colours,  diluted  with  oil  or  ox's 
gall,  are  suspeniled.  The  manner  of  making  it  is  thus: — A 
trough  is  provided  of  the  shape  and  dimensions  of  a  sheet  of 
the  paper  to  be  marbled,  and  about  four  fingers  deep  ;  this  is 
made  of  lead  or  wood  well  joined,  and  pitched  or  primed  to 
eontiiin  the  liquor.  For  the  liquor,  a  quarter  of  a  pound  of 
gum  tragacanth  is  macerated  four  or  five  days  in  fair  water ; 
this  they  stir  from  time  to  time,  and  add  to  it  daily  fresh  w  atcr, 
till  it  be  of  a  consistency  somewhat  thinner  than  oil;  then  they 
strain  it  into  the  trough-  The  colours  to  be  applied  thereon, 
for  blue,  are,  indigo  ground  up  with  white  lead,  or  Prussiiui 
blue  and  verditer  may  be  used:  for  green,  indigo  anil  orpiment, 
the  one  ground  and  the  other  tempered,  mixed  and  boiled  toge- 
ther with  common  water  ;  or  verdigris,  a  mixture  of  Dutch 
pink  and  Prussian  blue,  or  verditer,  indifferent  proportions: 
for  yellow,  orpiment  bruised  and  tempered;  or  Dutch  pink  and 
yellow  ochre:  for  red,  the  finest  lake,  ground  with  raspings  of 
Hrasil  wood,  which  has  been  prepared  by  boiling  half  a  day  ; 
or  carmine,  rose  pink,  vermilion,  and  red  lead  ;  the  two  latter 
of  which  should  be  mixed  with  rose  pink  or  lake,  to  bring  them 
to  a  softer  cast :  for  orange,  orange  bike,  or  a  mixture  of  ver- 
milion, or  red  lead,  with  Dutch  pink:  for  purple,  rose  pink  and 
Prussian  blue.  Into  all  these  colours,  properly  ground  with 
spirit  of  wine,  they  put  a  little  ox  or  fish  gall,  which  is  two  or 
three  days  old  ;  and  if  the  colours  dilate  not  of  themselves  sufli- 
cienlly,  they  add  more  gall ;  on  the  contrary,  if  they  spread  too 
much,  the  gall  is  over-dosed,  and  must  be  corrected  by  adding 
more  of  the  colour  without  gall. 

For  the  operation  of  marbling,  when  the  gum  is  well  settled 
in  the  trough,  they  extend  a  sheet  of  paper,  and  plunge  it  very 
shallow  into  the  liquor,  suddenly  lifting  it  out  again,  in  order 
to  stir  up  and  raise  the  subsiding  gum  towards  the  surface,  and 
for  the  more  universal  impregnating  of  the  liquor.  This  done, 
and  all  the  colours  ranged  in  gallipots  on  the  table,  where  also 
the  trough  is  placed,  they  begin  by  dipping  a  brush  of  hog's  hair 
into  any  colour,  commonly  the  blue  first,  and  sprinkle  it  on  the 
surface  of  the  liquor:  if  the  colour  has  been  rightly  prepared, 
it  will  dilate  itself  duly  therein.  This  done,  the  red  is  applied 
in  the  like  manner,  but  with  another  pencil;  after  this,  the 
yellow  ;  lastly,  the  green.  For  white,  it  is  made  by  only 
sprinkling  fair  water,  mixed  with  ox's  gall,  over  the  liquor. 
When  all  colours  are  thus  floating  on  the  liquor,  to  give  them 
that  agreeable  cambletling,  which  we  admire  in  marble  paper, 
they  use  a  pointed  slick;  which  being  applied  by  drawing  it 
from  one  side  of  the  trough  to  (he  other,  with  address,  stirs  up 
the  liquor  and  fluctuating  colours  ;  then  with  a  comb,  made  of 
wood,  about  five  inches  long,  w  ilh  brass  teeth,  about  tiio  inches 
in  length,  and  a  quarter  of  an  inch  distant  from  earh  other, 
taken  by  the  bead  wilh  both  hands,  they  comb  the  surface  of 
the  liquor  in  the  trough,  from  one  extreme  to  another,  permit- 
ting only  the  teeth  to  enter;  this  being  performed  with  a 
gentle  and  uniform  iriotion,  makes  those  clouds  and  undula- 
tions on  which  the  beauty  of  the  pnper  depends.  Ifit  be  far- 
ther desired  to  have  the  colours  lie  in  any  other  fantastical  pos- 
ture, representing  serpents,  or  the  like,  it  is  clfected  with  the 
pointed  stick  above  mentioned,  by  drawing  it  over  what  has 
been  already  combed  ;  but  this  must  be  done  with  a  dexterous 
hand,  and  with  a  shallow  dip  into  the  liquor,  circling,  as  if 
you  would  draw  some  llourisli,  or  figured  letter.    Lastly,  the 
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colours  lieinp;  in  tliis  posture,  tlio  operator  displews  and  applies 
on  lliiMn  a  sheet  of  h  liile  moistened  paper  ;  to  do  h  Ijii-li,  artist- 
like, requires  a  sleinlit  only  to  lie  oblaiiied  hy  praeti(^e  ;  beeause 
llic  siirfaecs  of  the  li<pior  and  the  (laper  are  to  iiioel  eiiually  in 
•.ill  parts;  Hliieh  done,  hel'ore  the  colours  have  time  to  soak 
tliroo^li,  «liieh,  unless  the  paper  lie  very  tliiek,  will  he  in  the 
s|)Hce  ol"  two  or  ihree  pidses,  he  lilts  up  the  paper  idnihly,  and 
willi  an  even  haird  ;  and  then,  alter  spreailin;;  it  a  wlule  on  a 
hoard,  lianas  it  on  a  line  to  dry  ;  wliiidi,  when  snllieicnlly  done, 
they  lirst  ml)  it  with  a  little  soap,  anil  then  pcdish  it  with  a 
niarhh'  slonc,  ivory  knoli,  or  plass  polishers  ;  or  with  a  liurnisher 
ot'jasper  or  agate.  It  mnst  he  ohscrved,  that  the  sprinklini;  of 
the  colours  is  to  he  renewed,  and  all  the  other  eeremoniis 
performed  with  the  stick  and  eondi,  at  every  application  of 
fresh  paper,  hy  reason  that  every  paper  takes  olf  all  the  colour 
from  the  liipior. 

liice  Vapir,  Is  a  curious  sort  of  paper,  made  by  the  Chinese  ; 
it  is  semi-transparent,  of  a  tirm  texture,  and  feels  sninewhiit 
like  the  article  nianuractiired  Iroiu  the  /)f(/i//)-M.«.  The  Chinese 
also  make  paper  I'loiu  the  riml  or  hark  of  the  mulherry  tree,  the 
elm,  the  haiuhoo,  and  cotton  tree.  In  ['m:[,  every  dill'erent 
province  has  its  own  jiroviruial  paper.  The  second  skin  of  the 
baiuhoo  hark  is  peculiarly  soft  and  white.  This  they  heat  in 
fair  water  into  a  pulp,  which  they  take  up  in  larfje  moulds,  so 
that  some  sheets  are  above  twelve  feet  in  length.  They  are 
completed  by  di;-.pin<i;  them  in  alum  water,  which  serves  in 
place  of  our  size.  Kaeh  province  not  only  manulactures  a 
paper  peculiar  to  itself,  but  stains  it  pink,  green,  or  straw 
colour,  as  their  fathers  from  time  iminenioiial  have  done. 

Ivori/  Paper.  The  properties  which  render  ivory  so  desir- 
able a  subject  for  the  miniature  painter,  and  other  artists,  are, 
the  evenness  and  fineness  of  its  giiiin,  its  allowing  all  water 
colours  laid  on  its  surface  tube  washed  out  with  a  soft  wet 
blush,  and  the  facility  with  whii^li  the  arlist  may  scrape  olf  the 
colour  from  any  particular  part,  hy  the  point  of  a  knife,  or 
other  convenient  iirstrument,  and  thus  heighten  and  add  bril- 
liancy to  the  lights  in  his  painting  more  expeditiouslv  and  efli- 
caciously  than  can  be  done  in  any  other  way-  The  high  price 
of  ivory,  the  impossibility  of  obtaining  plates  exceeding  very 
moderate  dimensions,  and  the  coarseness  of  grain  in  the  larger 
of  these,  and  its  liability,  when  thin,  to  warp  by  changes  of  the 
weather,  together  with  its  property  of  turning  yellow  by  long 
exposure  to  the  light,  owing  to  the  oil  which  it  contains,  render 
some  substitute  very  desirable.  The  ivory  paper  we  are  now 
about  to  describe,  admits  of  traces  being  made  on  the  surface 
by  a  hard  black  lead  pencil,  which  are  niirch  easier  eflaced  by 
Indian  rubber  than  from  common  draw  ing  paper  ;  and  this  cir- 
cumstance, with  the  extremely  fine  lines  whi<:h  its  hard  and 
even  surface  is  capable  of  receiving,  peculiarly  adapts  it  for 
the  reception  of  the  most  delicate  pencil  drawings  and  out- 
lines. The  colours  laid  upon  it  have  a  greater  brilliancy  than 
when  laid  upon  ivory,  owing  to  the  superior  whiteness  of  the 
ground.  The  following  is  the  process  given  by  Mr.  Einslie,  of 
Stratton  Grounil,  Westiniirster.  to  the  Society  of  Arts,  for 
which  he  was  voted  the  sum  of  thirty  guinens: — Take  a  quar- 
ter of  a  pound  of  clean  parchment  cuttings,  and  put  them  into 
a  two-quart  pan,  with  nearly  as  much  water  as  it  will  hold; 
boil  the  mixture  gently  for  four  or  five  hcnirs,  adding  water  from 
time  to  time,  to  supply  the  place  of  that  driven  oil' by  evapora- 
tion; then  carefully  strain  tin- liriuor  from  the  dregs  through  a 
cloth,  and  when  cold  it  will  form  a  strong  jelly,  which  may  be 
called  size  No.  1.  Kelurn  the  dregs  of  tlic  preceding  process 
into  the  pan,  fill  it  with  water-,  and  again  boil  it  as  before  for 
tour  or  five  hours;  then  strain  oil'  the  liquor,  and  call  it  size 
No.  2.  Take  three  sheets  of  drawing  paper,  (outsides  will 
answer  the  purpose  perfectly  well,  and  beirrg  much  cheaper, 
are  therefore  to  be  preferred,)  wet  them  on  both  sides  with  a 
."ioft  sponge  dipped  in  water,  and  paste  them  together  with  the 
size  No.  2.  While  they  are  siill  uel,  lay  them  on  a  taMc,  and 
place  them  upon  a  smooth  slab  of  w  riling  slate,  of  a  size  sotue- 
what  smaller  than  the  paper.  Turrr  up  the  <Mlgcs  of  the  paper, 
and  paste  them  on  the  back  of  the  slate,  nud  then  allow  the 
paper  to  dry  gradually.  Wet,  as  before,  three  more  sheets  of 
the  same  kind  of  paper,  and  paste  them  on  the  others,  one  at  a 
time  ;  cut  oil'  witii  a  knife  w  hat  projects  beyond  the  edges  of  the 
slate,   and   when  the  whole  has  become  perfectly  dry,  wrap  a 


small  piece  of  slati*  in  coarse  sand  p;iper,  anil  with  this  rubber 
in;ike  the  surface  of  the  jiiiper  quite  cNen  and  siniMilh.  Then 
paste  on  an  inside  sheet,  which  must  be  qtiiti:  free  from  spot.s 
or  (lilt  of  any  kind  ;  cut  oil  the  projecting  edges  as  lieloie,  and 
when  dry,  lubitwith  line  glass  paper,  which  will  produce  a 
perfectly  smooth  siirf.ice.  Now,  take  half  a  pint  nl  the  size 
No.  1,  melt  it  by  a  gentle  heat,  and  then  stir  it  inlo  three  table- 
spoons full  of  line  plaster  of  l';iris  ;  when  the  m;\turc  is  cotn- 
pleleil,  pour  it  out  on  the  (laper,  and  with  a  soft  wet  sponge 
distribute  it  as  evenly  as  possible  over  the  surface.  Then 
allow  the  surface  to  dry  slowly,  and  rub  it  again  with  fine 
glass  paper.  Lastly,  take  a  few  spoons  full  of  the  size  No.  1, 
and  mix  it  with  three-fourths  its  quantity  of  water;  unite  the 
two  by  a  gentle  heat,  and  when  the  mass  has  cooled,  so  as  to 
be  in  a  seriiigelatinous  slat(\  pour  about  one-lliird  of  it  oti  the 
sirrface  of  the  paper,  ar.il  spread  it  evenlj  wiih  the  sponge; 
when  this  has  dried,  pour  on  another  portion,  and  afterwards 
the  remaiirder  ;  wIkmi  the  whole  has  again  become  dry.rrrb  it  over 
lightly  with  fine  glass  paper,  and  the  process  is  compkled  ;  it 
may,  accordingly,  be  cut  awav  from  the  slab  of  slate,  and  is 
ready  for  use. — The  quantity  of  ingredients  abovementioncd  is 
sullioieirt  for  a  piece  of  paper  \1\  by  I.^J  inches.  Piaster  of 
Paris  gives  a  perfectly  while  surface  ;  oxide  of  zinc,  mixed 
with  plaster  of  Paris,  in  the  proportion  of  four  parts  of  the 
former  to  three  of  the  hitter,  gives  a  tint  very  near  resembling 
ivory  ;  precipitated  carbonate  of  barytes  gives  a  tint  interme- 
diate between  the  two. 

The  method  of  making  Whity  Brown  Paper  is  the  following  ; 
The  constituent  material  consists  in  old  worn-out  sacks,  which 
are  first  chopped  into  small  pieces  by  a  labourer,  who  is  for 
that  purpose  furnished  with  a  sharp  chopper  and  a  block  ;  the 
fragments  thus  prepared  are  well  washed  by  agitating  iheni  in 
a  vat  of  water,  chaiiKcd  as  often  as  needful  ;  after  this  they  are 
cast  into  the  mill,  which  consists  ofa  longitudinally  denticnlated 
cyliiiiler,  or  roller,  not  much  iridike  the  eriirrping  roller  used  by 
a  laurtdiess  for  eriiuping  frills,  ice-  ;  this  roller  having  amotion 
given  it  hy  a  water  wheel,  revolves  on  its  axis  with  great  velo- 
city, wilhin  the  fixed  concave  section  of  a  cylinder,  likewise 
denticulated,  and  fitted  so  closely  to  it,  but  without  contact,  as 
to  grind  the  shreds  of  sacking,  which  arc  now  mixed  with 
water  to  a  fine  pulp,  as  they  are  drawn  in  between  the  two 
surfaces.  This  part  of  the  apparatus  is  contained  in  one  side 
or  division  of  a  trough,  of  air  oblong  curvated  form,  with  a  par- 
tition in  the  middle,  leaving  it  open  at  each  end,  thus  forming 
a  continuous  canal  in  which  the  lluid  moves  round,  the  current 
which  passes  through  the  grinders  being  occasioned  by  the 
rapid  revolution  of  the  indented  roller  iii  the  liquid.  When 
the  fibres  have  thus  acquired  a  proper  state  of  separation,  the 
pulp  is  sull'ered  to  tun  out  of  the  mill  trough  into  a  large 
receptacle,  to  await  the  next  process.  A  sullicient  portion  is 
now  transferred  into  another  vat,  where  it  is  further  diluted  with 
water  to  a  proper  consistence,  and  moderately  warmed  by 
steam,  circulated  in  pi;)es  at  the  bottom  of  the  vessel,  and  to 
prevent  the  pulp  precipitating,  the  whole  is  kept  in  constant 
motion  by  an  apparatus  somewhat  like  a  reel,  revolving  within 
at  the  lower  part,  and  put  iir  ai'tion  also  by  a  small  water  wheel. 
In  this  state,  the  colour,  the  consistency,  and  the  ebullition, 
cause  it  to  bear  a  striking  resemblance  to  a  huge  mass  of  water 
gruel,  "  thick  and  slab."  At  this  vessel  stands  a  man  furnished 
with  a  frame  of  wirework,  very  similar  to  what  is  used  for 
meat  safes,  but  of  a  closer  texture,  and  not  much  unlike  a 
four-sided  shallow  sieve,  and  of  the  size  and  form  of  the  sheet 
of  paper  to  Ire  made  ;  this  be  dips  into  the  liquid,  and  on  lifting 
it  out  the  water  drains  through  the  wirework,  and  the  frame  is 
covered  with  a  thin  layer  of  the  pulp;  the  frame  is  then 
inverted  on  a  piece  of  llannel,  when  the  pulp  quits  the  frame, 
and  lying  on  the  llannel,  resembles,  and  is  in  tact  become,  a 
sheet  of  wet  paper:  another  flannel  is  laid  on  this  for  the  next 
sheet,  and  so  alternately,  until  the  pile  has  accumulated  to  a 
certain  quantity,  when  the  whole  is  put  into  a  powerful  press, 
by  which  the  water  held  in  the  material  is  expressed,  and  the 
paper  tliiis  brought  to  a  state  of  comparative  dryness.  Kach 
sheet  is  now  taken  from  between  the  flannels,  and  hung  across 
laths  in  the  drying  rooms:  when  dry,  is  made  up  into  quires, 
again  pressed,  and  packed  up  in  reams  for  the  consumer. 

P.M'LK  Office,  an  ollicu  iu  which  all  the  public  writings,  mat- 
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ters  of  state  and  council,  proclamations,  letters,  intelligences, 
negotiations  abroad,  and  generally  all  despatches  that  pass 
through  the  office  of  the  secretaries  of  state,  are  lodged  by  way 
of  library. 

PAPIER  MACHE,  is  a  substance  made  of  cuttings  of  white 
or  bro«n  paper,  boiled  in  water,  and  beaten  in  a  morlar  till 
they  arc  reduced  into  a  kind  of  paste  ;  and  then  boiled  with  a 
solution  of  gum  arabic,  or  of  size,  to  give  tenacity  to  the  paste, 
which  is  afterwards  formed  into  dilferent  toys,  Sec.  by  pressing 
it  into  oiled  moulds.  When  dry,  it  is  covered  with  a  mixture 
of  size  and  lamp  black,  and  afterwards  varnished. 

PAPISTS,  persons  professing  the  popish  religion.  By  seve- 
ral statutes,  if  any  English  priest  of  the  church  of  Rome,  born 
in  the  dominions  of  the  crown  of  England,  come  to  England 
from  beyond  the  seas,  or  tarried  in  England  three  days,  without 
conforming  to  the  church,  he  was  guilty  of  high  treason  ;  and 
they  also  incurred  the  guilt  of  high  treason  who  were  reconciled 
to  the  see  of  Rome,  or  procured  others  to  be  reconciled  to  it. 
By  these  laws  also,  pa|)ists  were  disabled  from  giving  their 
children  any  education  in  their  own  religion.  If  they  educated 
their  children  at  home,  for  maintaining  the  schoolmaster,  if  he 
did  not  repair  to  church,  or  was  not  allowed  by  the  bishop  of  the 
diocese,  they  were  liable  to  forfeit  10/.  a  month,  and  the  school- 
master was  liable  to  the  forfeiture  of  40s.  a  day  ;  if  they  sent 
their  children  for  education  abroad,  they  were  liable  to  a  for- 
feiture of  100/.  and  the  children  so  sent  were  incapable  of  inhe- 
riting, purchasing,  or  enjoying  any  lands,  profits,  goods,  debts, 
legacies,  or  suras  of  money  :  saying  mass  was  punishable  by 
forfeiture  of  200  marks;  and  hearing  it,  by  a  forfeiture  of  100/. 
But  during  the  late  reign  the  Roman  Catholics  have  been  in 
some  measure  relieved  from  many  of  the  odious  and  unjust  re- 
strictions formerly  imposed  on  them.  See  18.  Geo.  III.  c-  CO  ; 
and  31  Geo.  III.  c.22.  Yet  as  the  statute  1  William  and  Mary, 
St.  1,  c.  18,  called  the  Toleration  Act,  does  not  apply  to  Catho- 
lics, nor  to  persons  denying  the  Trinity,  they  cannot  serve  in 
corporations,  and  are  li.ible  to  the  test  and  corporation  act. 
They  cannot  sit  in  the  house  of  commons,  nor  vote  at  elections, 
without  taking  the  oath  of  supremacy,  and  cannot  preser.t  to 
advowsons,  although  Jews  and  Quakers  may.  But  the  person 
is  only  disabled  from  presenting,  and  still  continues  patron. 
It  seems  they  may  serve  on  juries  ;  but  Catholic  ministers  are 
c\e[npted.  They  also  are  entitled  to  allend  the  British  facto- 
ries and  their  meetings  abroad,  and  may  hold  oflices  to  be 
wholly  exercised  abroad,  and  may  also  serve  under  the  East 
India  Company.  They  are  also  enabled  to  hold  any  rank  in  the 
army,  having  been  excused  by  a  late  statute  from  the  oaths 
formerly  requiied.  In  Ireland,  papists  may  be  justices  of  the 
peace,  and  are  qualified  to  serve  in  corporations;  but  pajty 
spirit  much  prevailing,  they  arc  seldom  elected. 

PAPYRUS,  a  famous  reed,  or  sptcics  of  dog  grass,  from 
which  was  made  the  celebrated  paper  of  Egypt. 

P.\R,  in  Commerce,  signifies  any  two  things  equal  in  value. 

PARABOLA,  is  one  of  the  conic  sections  formed  by  the 
intersection  of  a  plane  and  a  cone,  when  the  plane  passes 
parallel  to  the  side  of  the  cone.  Tliis  figure,  like  all  other  conic 
sections,  may  be  treated  of  in  three  different  ways,  viz.  I.  As 
being  produced  by  the  intersection  of  a  plane  and  cone.  2.  Ac- 
cording to  its  description  in  piano.  And,  3.  As  being  gene- 
rated by  the  motion  of  a  variable  line  or  ordinate,  along  another 
fixed  line  or  directrix  ;  in  which  case  the  properties  of  the 
curve  are  deduced  from  the  equation  by  which  it  is  defined  or 
expressed.  The  vertex  of  a  para- 
bola is  the  point  in  which  the  cut- 
ting plane  meets  the  side  of  the 
cone.  Thus,  V  is  the  vertex  of 
the  parabola  m  V  o.  The  axis  is  a 
straight  line,  \  n,  drawn  from  the 
vertex  Vjsoas  to  divide  the  figure 
into  two  cqufi  parts;  and  any  line 
parallel  to  the  a;is  is  called  a 
dianietfr.  If  a  straight  Hue,  ter- 
minated by  the  curve,  be  bisected 
by  the  axis  or  by  a  diameter,  it  is 
called  a  double  ordinate  to  the 
axis,  or  to  that  diameter,  respec- 
tively ;  and  its   half  is   called   an 
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ordinate  to  it.  The  axis  cuts  its  ordinates  at  right  angles. 
Thus  M  N  O  is  a  double  ordinate,  and  M  N  an  ordinate  to  the 
axis  Vh.  The  segment  of  the  axis,  or  of  a  diameter,  between 
its  vertex  and  ordinate,  is  called  an  absciss  of  the  axis,  or  of 
that  diameter.  Thus  V  N  is  an  absciss  of  the  axis.  A  third 
proportional  to  the  absciss,  and  its  corresponding  ordinate,  is 
called  the  parameter,  or  latus  rectum.  The  focus  is  that 
point  in  the  axis  w  here  the  absciss  is  e(|ual  to  one-fourth  of  the 
parameter  to  the  axis.  The  double  ordinate,  drawn  through  the 
focus,  is  called  the  parameter  to  the  axis,  or  the  principal 
latus  rectum. 

PARACENTRIC  Motion,  is  the  motion  of  a  planet  towards 
the  centre  of  attraction,  or  the  sun.  The  orbits  of  the  planets 
being  elliptical,  they  are  sometimes  nearer,  and  sometimes 
more  remote,  from  the  sun  ;  and  the  diilereuce  iu  this  distance 
is  what  is  called  t^ie  paracentric  motion. 

PARADE,  in  War,  is  a  place  where  the  troops  meet  to  go 
upon  guard,  or  any  other  service.  In  a  garrison,  where  there 
are  two,  three,  or  more  regiments,  each  have  their  parade  ap- 
pointed, where  they  are  to  meet  upon  all  occasions,  especially 
upon  any  alarm.  And  iu  a  camp,  all  parties,  convoys,  and  de- 
tachments, have  a  parading  place  appointed  them  at  the  head  of 
some  regiment. 

PARADISBA,  bird  of  Paradise;  in  Natural  History,  agenus 
of  birds  of  the  order  Picae,  and  they  chicfiy  inhabit  North  Gui- 
nea, from  which  they  migrate  in  the  dry  season  into  the  neigh- 
bouring islands.  They  pass  in  flights  of  thirty  or  forty,  headed 
by  one  whose  flight  is  higher  than  that  of  the  rest.  They  are 
often  distressed  by  means  of  their  long  feathers,  in  sudden  shift- 
ings  of  the  wind,  and  unable  to  proceed  in  their  flight  are  easily 
taken  by  the  natives,  who  also  catch  them  with  birdlime,  and 
shoot  them  with  blunted  arrows.  They  are  sold  at  Aroo  for  an 
iron  nail  each,  and  at  Bauda  for  half  a  rix  dollar.  Their  food 
is  not  ascertained,  and  they  cannot  be  kept  alive  in  confine- 
meat.  The  smallest  bird  of  paradise  is  supposed  by  Latham  to 
be  a  mere  variety  of  the  above.  Itisfouud  only  in  the  Papuan 
islands,  where  it  is  caught  by  the  natives  often  by  the  hand, 
and  exenterated,  and  seared  with  a  hot  iron  in  the  inside,  and 
then  put  into  the  hollow  of  a  bamboo,  to  secure  its  plumage 
from  injury. 

PARADOX,  in  Philosophy,  a  proposition  seemingly  absurd, 
as  being  contrary  to  some  received  opinion  ;  but  yet  true  in  fact. 

PAR.VGRANDINE.  A  new  invention,  whose  object  is  to 
avert  hail  storms,  as  the  electrical  conductors  serve  to  obviate 
danger  from  lightning.  In  this  climate,  the  hail  is  seldom  so 
violent  as  to  occasion  any  very  serious  losses;  but  in  many 
parts  of  the  continent,  it  is  dreaded  as  the  most  destructive 
enemy  of  the  husbandman  ;  and  we  have  known  insurance 
companies  established  for  the  sole  purpose  of  guarding  against 
loss  by  hail-storms.  Tiie  inventor  of  liie  Paragrandine  is  a 
Signor  Apostolla.  One  of  the  latest  accounts  of  its  beneficial 
efiects,  published  by  Sisnior  Antonio  Perotti  of  San  Giovanni 
di  Cassara,  states,  that  having  on  a  piece  of  land  belonging  to 
himself,  containing  1(),000  perches  in  extent,  fixed  up  several  of 
the  Paragrandini,  he  had  the  satisfaction  to  find  that  no  injury 
was  done  bv  hail  to  the  corn,  and  very  little  to  the  vines, 
although  no  less  than  fourteen  storms  had  occurred  in  the  cur- 
rent )car,  five  of  which  appeared  to  threaten  great  mischief  to 
his  fields,  but  passed  over  them,  and  fell  on  the  neighbouring 
lands  of  Valvasoiii,  Baguarola,  and  Savorganno.  These  instru- 
ments are  composed  of  metallic  points  and  straw  ropes,  bound 
together  with  hempen  or  llaxcn  threads.  Dr.  Astolli,  in  a  let- 
ter to  professor  Francesco  Orioli  of  Hologna,  relates,  that  a 
hail  storm  proceeding  iu  a  direction  from  Bentivoglio  to 
S.  Giovanni  Triano,  came  near  the  lands  of  Count  Chencf, 
which  were  protected  by  Paragrandini  ;  on  approaching  which 
the  clouds  were  seen  at  once  to  disperse.  A  notice,  contained 
in  an  official  report  to  the  Milan  government  by  the  Gonfalo- 
nieveof  San  Pietro  in  Casale,  slates,  that  during  a  stormy  day, 
when  there  were  many  claps  of  thunder  and  Hashes  of  light- 
ning, he  went  out  to  observe  the  cllects  of  the  Paragrandine, 
ai)(l  noticed  the  electric  fluid  to  be  attracted  by  the  points  of 
the  straw  in  the  machine,  around  which  the  Hame  played  in 
graceful  curves  ;  while  in  the  adjoining  fields  not  protected  by 
the  Paragrnndiuc,  much  rain  fell,  aud  the  lightuiug  did  con- 
siderable mischief. 
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PARAGUAY  TEA.  A  moflcrn  writer,  piviiii;  a  (IfsiMiplimi 
tlic  province  of  UiiPiins  Ajr's,  (llie  popiihillon  of  »liirhlie 
estimalt'S  at  1,10(1, (KtO.)  says,  tlic  I'aragiiav  tia  is  an  arlic^le  of 
flic  greatest  iniporlaiice  all  over  that  part  of  the  eontiiieiit.  It 
i.s  a  plant  wliieli  rises  aliout  IJ  feet  liiuli.  witli  sh-nder  liranelies 
and  leaves,  sonietliins  lil^e  those  of  senna.  The  herl)  is  in 
general  and  almost  universal  use.  It  is  infused,  and  made 
nearly  llie  same  way  as  China  lea,  excepting  that  the  branrhes 
arc  put  ill  alouR  with  the  leaves,  and  that  it  is  drunk  out  of  the 
vessel  that  it  is  made  in,  through  a  silver  and  glass  pipe,  as 
soon  as  possible.  The  sinell  and  colour  of  this  drink  is  said  to 
be  eipial  to  the  Chinese  teas.  None  of  this  tea  had,  in  IH'Jfi, 
reached  Kngland,  so  that  its  merits  must  be  taken  on  report. 
As  our  eoinuierce,  however, increases  with  the  .South  Arnericiin 
countries,  some  of  this  herb  will  natumll}'  find  its  way  into 
iiritain,  and  if  it  should  prove  aeeeptalde  to  the  k''"*'''"'  taste, 
and  beeoine  a  rival  to  the  China  tea,  it  would  be  an  iiiiportatit 
staple  in  the  etmimeree  of  the  two  countries. 

F.-\HALLATIC  Anc.li.,  is  the  angle  subtended  by  two  lines 
drawn  from  the  centre  of  a  planet,  the  one  to  the  centre  of  the 
earth,  and  the  other  to  the  same  point  on  its  surface.  Sec 
Paiiai.i.  \x. 

PARALLAX,  in  Astronomy,  an  arc  of  the  heavens  inter- 
cepted between  the  true  and  apparent  place  of  any  of  the 
heavenly  bodies  ;  that  is,  between  its  place  as  viewed  from  tlie 
centre  of  the  earth,  and  from  some  point  on  its  surface.  Thus, 
let  ABC  be  the  cartli,  C  its  centre,  ,,-•_. 
vv' v"  three  dilferent  planets,  or  three 
dill'erent  positions  of  the  same  planet  ; 
then  its  true  places  in  these  positions, 
as  seen  from  the  centre  C,  and  as  re- 
ferred to  the  heavens,  will  be  V  V  V"; 
but  their  apparent  places  will  be  iv,  w', 
tt>",  and  the  arcs  liV,  it' \",  and  V"  n'", 
will  be  the  measures  of  the  parallax- 
es, or  of  the  parallactic  angles  \vw, 
v'  1)'  «•',  &c.  or  of  D  V  c,  D  v'  C,  &c.  to 
which  they  are  equal. 

The  llurizonlal  Parallax,  or  that  which  has  place  when  the 
star  is  in  the  horizon,  is  the  greatest;  the  angles  and  arcs  both 
diminish  from  the  horizon  to  the  zenith,  whore  it  becomes 
nothing,  as  is  obvious  from  the  above  figure.  Whence  it  is 
obvious,  that  the  parallax  diminishes  the  apparent  altitude  of  a 
body  ;  but  that  this  diminution  is  less  and  less,  as  the  altitude 
becomes  greater  and  greater  ;  and  it  has,  therefore,  a  contrary 
cU'ect  to  refraction,  which  always  increases  the  apparent  height 
of  any  of  the  celestial  objects.  Parallax  receives  particular 
denominations,  according  to  the  circle  upon  which  it  is  com- 
puted. 

Parallax  of  Altitude,  is  the  dilTerence  between  the  true  and 
apparent  altitude  of  a  planet,  ns  above  described. 

Parallax  of /fi^/;( /li'cenji'oH  and  Z>fscens!o)i,  is  an  arch  of 
the  equinoctial,  by  which  the  parallax  of  altitude  increases  the 
ascension  and  diminishes  the  descension. 

Parallax  of  Declinaliim,  is  an  areh  of  a  circle  of  declination, 
by  which  the  parallax  of  the  altitude  increases  or  diminishes 
the  declination  of  a  star. 

Parallax  of  Latitude,  is  an  arch  of  a  circle  of  latitude,  by 
which  the  parallax  of  altitude  increases  or  diminishes  the 
latitude. 

Mriistrunl  Parallax  of  the  Sun,  is  an  angle  formed  by  two 
right  lines  ;  one  drawn  from  the  earth  to  the  sun,  and  another 
drawn  from  the  sun  to  the  moon,  at  either  of  their  quadratures. 

Parallax  of  the  Annual  Orbit  of  the  Earth,  is  the  dillerence 
between  the  heliocentric  and  geocentric  place  of  a  planet,  or 
the  angle  at  any  planet  subtended  by  the  distance  between  the 
earth  and  sun. 

Parallax  of  the  Planets.  The  exact  determination  of  the 
parallax  of  the  planets  is  of  the  greatest  importance  in  astro- 
nomy, as  it  is  from  that,  or  indeed  from  the  parallax  of  any  one 
of  them,  we  estimate  their  several  distances.  For  if  the  paral- 
lax, or  the  angle  which  is  subtended  by  the  terrestrial  radius, 
at  any  planet  be  known,  its  distance  from  the  earth  is  also 
known;  wlience  its  distance  from  the  sun,  as  also  the  distances 
of  ;dl  the  other  planets,  will  be  known  also,  from  the  third  law 
of  Kepler,  viz.  that  the  squares  ni"  the  periodic  tiivics  are  as  the 
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cubes  of  the  distances.  To  illustrate  this  it  may  be  obscryed. 
tliat  in  very  small  angles,  as  are  those  of  the  paralbixcs,  and 
while  thi-  side  subtending  those  angles  nmains  constant,  the 
angles  will  be  reciprocally  as  the  distances;  that  is,  if  DC  be 
very  small  with   regard   to  C  V,  then   the   angle  D  V  C  :  angle 

It  M  C  ::  C  V  :  C  M 
nearly.  For  in  this  ease 
we  may  consider  l)V^ 
CV  and  I)  M  =  C  M, 
also  D  C  will  not  differ 
.sensibly  from  the  arc  of 
the  circles  which  subtends  the  angles  at  V  and  M,  and  there- 
fore putting  .3MIG  =  p  we  have  2Z^c\  ^°'  '''"  "'easure  of 

the  angles  D  V  C,  and  ^Z^ciil  ^°'  ^""^  "leasure  of  the  angle 

DIVIC,  which  are  therefore  reciprocally  as  C  V  and  C  M.  It 
is  obvious,  therefore,  that  the  parallax  of  any  one  of  the  planets 
being  found,  that  of  all  the  others  may  be  determined,  because 
their  proportional  distances  from  the  sun  are  accurately  knoun 
from  Kepler's  law,  above  mentioned.  There  arc  many  dilfer- 
ent methods  of  determining  the  parallax  of  the  planets ;  but 
being  an  extremely  delicate  operation,  on  account  of  the  small- 
ness  of  the  angles,  we  had  several  dilferent  results;  till  the 
parallax  of  Venus  was  delcrmined  by  means  of  her  transits 
over  the  sun's  di.sc,  in  17GI  and  17G9;  and  as  it  is  on  this,  that 
a  great  part  of  our  knowledge  depends  respecting  the  absolute 
distances  of  the  planets  from  the  sun,  it  y\ill  be  proper  to  give 
a  sketch  of  the  principles  on  which  it  rests,  without,  however, 
attempting  to  enter  into  the  niinutise  of  the  observations  and 
calculations.  Let  V  V  represent  the  oi  hit  of  Venus,  and  E  E' 
that  of  the  earth  ;  V  and   E  being  the  positions  of  these  two 
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bodies  at  the  true  time  of  Venus  entering  upon  the  disc  of  the 
sun,  that  is,  to  an  observer  situated  at  the  earth's  centre,  by 
whom  her  place  in  the  heavens  would  be  referred  to  f,  which 
would  be  also  the  place  of  the  eastern  limb  of  the  sun.  But  to 
an  observer  situated  at  A,  Venus  would  be  referred  in  the 
heavens  to  w,  and  the  eastern  limb  of  the  sun  to  s  ;  and  conse- 
quently, to  such  an  observer,  Venus,  instead  of  appearing  on 
the  sun's  disc,  would  be  distant  from  him  by  the  arc  S  W.  that 
is,  by  an  arc  equivalent  to  the  dilTerence  of  the  parallax  of 
Venus  and  of  the  sun.  And  in  the  same  manner,  supposing  the 
earth,  during  the  transit,  to  have  moved  in  its  orbit  from  E  to 
E',  and  Venus  from  V  to  V ;  it  is  obvious,  from  what  is  said 
above,  that  at  the  time  when  this  planet  was  just  quitting  the 
sun's  western  limb,  to  an  o!)server  situated  at  the  centre  E, 
would  be  referred  by  an  observer  at  A  to  r',  and  the  western 
limb  of  the  sun  at  s'  ;  so  that,  in  the  (irst  case,  she  would  not 
enter  the  sun's  disc  till  alter  the  true  time,  and  in  the  latter, 
she  will  appear  to  leave  the  sun's  disc  before  the  true  time; 
and  as  in  some  parts  of  the  world,  in  the  transit  above  alluded 
to,  Venus  was  seen  both  to  enter  and  emerge  from  the  sun's 
limb  by  the  same  observer,  the  uhole  difference  between  the 
true  and  apparent  time  of  the  transit  became  known,  and  half 
this  difference  was  the  time  Venus  was  in  passing  over  the  arc 
us;  whence  the  measure  of  that  arc  became  known,  or,  which 
is  the  same,  the  difference  between  the  parallax  of  Venus  and 
that  of  the  sun.  But  to  those  observers  who  could  not  see 
both  the  immersion  and  emersion,  the  dillerence  between  the 
true  and  apparent  time  of  either,  when  converted  into  seconds 
of  a  degree,  was  what  determined  the  dillerence  of  the  paral- 
lax of  the  two  bodies.     Now  this  diiVcreuce  beiug  known,  as 
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also  llie  proportional  disfanoes  of  the  Eartli,  Venus,  and  the 
f«iin,  their  ahsolutt;  parallaxes  were  determined,  this,  as  we 
have  sliewn  above,  being  reciprocally  as  the  distances.  Let 
»«  :  71  represent  the  ratio  of  the  distance  E  k  to  E  S,  also  P  and 
j>  the  parallaxes  of  Venus  and  the  Sun,  which  are  required,  and 
P — p  :zz  q,  the  dilierence  of  their  parallaxes  as  found  above  ; 
then,    n  :  m  :  :  P  :  p,    whence   jj  —  m  :  m  :  :  P  —  p  zz.  q  : 


m  a  ,  ,  ,, 
n  p,  the  sun  s  parallax. 
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In  this  manner,  aided  by  sub- 


sequent observations.  8cc.  Laplace  has  determined  the  paral- 
lax of  the  sun  to  be  8"J,  whence  its  distance  is  found  to  be  about 
94  million  miles.  And  hence  the  ()arallaxes  of  the  several 
planets  are  determined  as  follows  : — Greatest  horizonial  paral- 
lax of  the  Sun,  8".75  ;  Mercury,  14".68  ;  Venus,  29". 16;  Mars, 
J7".50;  Jupiter,  2".08;  Saturn   1"027  ;  Uranus,  0"415. 

Parallax  of  the  Mvon.  This  is  much  more  considerable 
than  in  any  other  of  the  heavenly  bodies,  on  account  of  its 
proximity  to  the  earlli,  and  is  much  easier  determined  than  any 
of  the  others  ;  one  of  the  most  simple  and  correct  methods 
being  as  follows  :— Observe  the  moon's  meridian  altitude  with 
the  greatest  accuracy,  and  mark  the  moment  of  observation  : 
this  time  being  equated,  compute  her  true  longitude  and  lati- 
tude, and  from  these  find  her  declination  ;  and  from  her  decli- 
nation, and  the  elevation  of  the  equator,  find  her  true  meridian 
altitude  ;  if  the  observed  altitude  be  not  meridian,  reduce  it  to 
the  true  time  for  the  time  of  observation  ;  take  the  refraction 
from  the  observed  altitude,  and  subtract  the  remainder  from 
the  true  altitude,  and  the  remainder  is  the  moon's  parallax  :  by 
this  means  the  parallax  of  the  moon  has  been  found  as  follows, 
vi2.  Greatest  parallax,  61'  32".  Least  parallax,  54'  4".  Mean 
parallax,  57'  48".  But  Laplace  makes  her  mean  parallax 
56'  34".2. 

Parallax  of  the  Fixed  Stars.  As  the  distances  of  the 
heavenly  bodies  are  determined  by  means  of  their  parallaxes, 
every  possible  method  has  been  attempted  to  ascertain  the 
parallax  of  some  of  the  fixed  stars,  but  their  distance  is  so 
immense,  that  not  only  have  they  no  parallax,  as  compared 
with  the  terrestrial  radius,  but  even  the  whole  diameter  of  the 
earth's  orbit,  though  near  200  million  miles,  is  not  sufficient  to 
render  any  difference  in  their  apparent  places  at  all  evident, 
wnicii,  if  it  only  amounted  to  one  second,  would  be  discoverable 
by  modern  instruments.  This  distance,  therefore,  great  as  it 
is,  IS  not  more  than  a  mere  point  compared  with  the  distance 
of  the  nearest  of  the  fixed  stars. 

PARALLEL  Motion,  is  a  terra  used  among  practical  me- 
chanics to  denote  the  rectilinear  motion  of  a  piston  rod,  &c.  in 
the  direction  of  its  length  ;  and  contrivances  by  which  such 
alternate  rectilinear  motions  are  converted  into  rotatory  ones, 
and  rice  versa,  in  pumps,  steam-engines,  saw-mills,  &c.  are 
usually  called  contrivances  for  parallel  motions.  In  motions  of 
this  kind  it  is  generally  thought  a  desirable  thing  to  give  the 
piston  rod,  the  saw,  or  the  like,  a  uniform  velocity  through  the 
whole  of  its  progress  ;  then  to  bring  it  at  once  to  rest,  again  to 
give  it  instantaneously  a  finite  velocity  in  the  opposite  direc- 
tion, and  so  on.  Uut  this  seems  impossible  in  nature;  all 
changes  of  motion  which  we  observe  are  gradual,  because  all 
impelling  bodies  have  some  elasticity  or  softness  by  which  they 
yield  to  compression;  and,  in  the  way  in  which  pistons  are 
cmiimoidy  moved,  viz.  by  cranks,  or  something  analogous  to 
tlirm,  the  motion  is  very  sensibly  gradual.  Hence,  it  may 
be  observed,  that  most  attempts  to  correct  these  inequalities  in 
motion  are  misplaced  ;  and  if  they  could  be  accomplished, 
w  oiild  greatly  injure  the  pump  or  other  machine.  One  of  the 
best  methoils  of  proilocing  this  effect  is,  to  make  the  piston 
rod  consist  of  two  parallel  bars,  having  teeth  in  the  sides  which 
front  each  other.  Let  a  toothed  wheel  be  placed  between 
them,  having  only  the  half  of  its  circumference  furnished 
with  teeth.  It  is  evident,  without  any  further  description, 
that  if  this  wheel  be  turned  uniforndy  round  its  axis,  the 
piston  rod  will  be  tnoved  uniformly  up  and  down  without  inter- 
mission. This  has  often  been  put  in  practice,  and  the  piston 
rod  made  to  work  between  grooved  rollers;  but  the  machine 
always  went  by  jolts,  and  seldom  lasted  a  few  days.  Unskil- 
led mechanists  attributed  this  to  defect  in  the  execution  :  hut 
the  fault  is  essential,  and  lies  in  the  principle.     The  machine 


could  not  perform  one  stroke  if  the  first  mover  did  not  slacken 
a  little,  or  the  ditt'erent  parts  of  the  machine  did  not  yield  by 
bending,  or  by  compression  ;  and  no  strength  of  materials  could 
withstand  the  violence  of  the  strains  at  every  reciprocation  of 
the  motion.  This  is  chiefly  experienced  in  great  works  which 
are  put  in  motion  by  a  water  wheel,  or  some  other  equal  power 
exerted  on  the  mass  of  matter  of  which  the  machine  consists. 
The  water  wheel  being  of  great  weight,  moves  with  considerable 
steadiness  or  uniformity;  and  when  an  additional  resistance  is 
opposed  to  it  by  the  beginning  of  a  new  stroke  of  the  piston, 
its  great  quantity  of  motion  is  but  little  eflected  by  this  addi- 
tion, and  it  proceeds  very  little  retarded  ;  and  the  machine 
must  either  yield  a  little  by  bending  and  compression,  or  go  to 
pieces,  which  is  the  common  event.  Cranks  are  free  from  this 
inconvenience,  because  they  accelerate  the  piston  gradually, 
and  bring  it  gradually  to  rest,  while  the  water  wheel  moves 
round  with  almost  perfect  uniformity.  The  only  inconvenience 
(and  it  may  be  considerable)  attending  this  slow  motion  of  a 
piston  at  the  beginning  of  its  stroke  is,  that  the  valves  do  not 
shut  with  rapidity,  so  that  some  water  gets  back  through  them. 
But  when  they  are  properly  formed  and  loaded,  this  is  but 
trilling.  It  would  seem,  then,  that  those  contrivances  in  which 
the  piston  rod  communicates  the  rotatory  motion  by  means  of 
a  crank,  or  something  similar  in  its  efi'ect,  are  most  fit  to  be 
adopted  in  practice;  and  that  the  attempts  of  mechanists  in 
this  point  of  view  may, in  all  probability,  be  properly  restrained 
to  the  methods  of  keeping  the  piston  rod,  &c.  from  deviating 
to  any  side,  during  its  alternate  motion.  Two  or  three  of  the 
best  methods  of  performing  this,  with  which  we  are  acquainted, 
are  the  following: — 

1.  Let  a  fixed  circular  ring,  whose  diameter  is  equal  to  the 
stroke  of  the  piston,  have  teeth  all  round  the  interior  parts  of 
its  circumference  ;  and  let  a  smaller  wheel,  whose  diameter  is 
only  half  that  of  the  ring,  have  equal  teeth  on  the  exterior  part 
of  its  rim,  to  play  into  the  teeth  of  the  ring  ;  let  the  axis  of  the 
wheel,  to  which  the  rotatory  motion  is  to  be  communicated, 
pass  through  the  centre  of  the  larger  ring;  and  let  a  moveable 
liar  join  the  centre  of  this  ring  to  that  of  the  smaller  wheel. 
Then,  if  the  upper  extremity  of  the  piston  rod  be  attached  to  a 
pin  fixed  on  the  rim  of  the  inner  wheel,  at  the  place  where  the 
two  wheels  are  in  contact  in  their  lowest  point,  and  the  rod  be 
put  into  motion,  it  will  cause  the  small  wheel  to  revolve  upon 
the  inner  part  of  the  fixed  ring,  and  by  this  means  give  the 
proposed  rotatory  motion  to  the  axis  passing  through  thecentre 
of  the  ring.  At  the  same  time,  the  extremity  of  the  piston  rod 
will  he  confined  to  move  in  the  vertical  diameter  of  the  ring; 
because  it  is  made  to  describe  an  epicycloid  of  that  kind,  which 
is  formed  by  a  circle  rolling  along  the  inside  of  another  circle  of 
double  diameter  ;  in  which  case,  it  is  well  known,  the  epicy- 
cloid becomes  a  diameter  of  the  larger  circle,  and  the  smaller 
circle  makes  two  complete  revolutions,  while  it  is  moving  from 
any  one  point  of  the  larger  circle  to  the  same  point  again.  This 
contrivance  was  devised,  we  believe,  by  Mr.  White,  an  Anglo- 
American.  It  is  almost  unnecessary  to  observe,  that  the  con- 
verse is  equally  applicable  in  the  conversion  of  a  rotatory  into 
a  parallel  motion. 

2.  Another  method  is  represented  in  fig.2.  where  the  piston  rod 
is  kept  from  deviation.  A  is  the  cylinder,  B  the  piston,  C  the  pis- 
ton rod,  D  the  crank,  and  Ethe  connecting  rod  of  the  crank  and 
piston  rod.  When  the  piston  is  at  e,  the  crank  is  at  n  ;  h  hen 
tlie  piston  is  at  B,  the  crank  is  either  at  <■/  or  b  ;  and  when  the 
piston  is  at  rj,  the  crank  is  at/';  so  that  w  hen  the  motion  of  the 
crank  is  uniform,  that  of  the  piston  is  v.'rialile.  The  rod  H, 
equal  in  length  to  the  crank  D,  moves  abntit  the  centre  F,  and 
is  joined  to  one  end  of  the  rod  I  ;  to  the  other  end  of  which  is 
conncitpd  the  socket  L,  that  receives  the  top  end  of  the  piston 
rod.  A  certain  point  tn  is  taken  at  pleasure  in  the  rod  I,  to 
carry  a  short  axle  for  the  rods  K,  which  are  broken  in  the 
figure  to  shew  the  socket  L.  To  find  the  centre  of  motion  of 
the  rods  K,  move  the  end  L  of  the  rod  I  up  and  down  in  the 
vertical  line  cfa,  and  mark  three  positions  n.ni.r,  of  the  point 
m  on  that  rod  ;  describe  a  circle  to  pass  through  those  three 
points  ;  its  radius  will  be  equal  to  the  length  of  the  rods  K, 
and  its  centre  will  be  the  point  where  those  rods  must  be  fixed 
to  a  boll  or  axle  in  the  framing.  This  e(mtrivance  causes  the 
top  of  the  piston  rod  to  move  from  P  by  L  to  O,  and   bad; 
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BUniii  l)y  Xj  i<>  ji ;  ami  llie 
diiltcd  lines  shew  tlif  posi- 
liixi  of  till-  several  rod*  at 
tlie  fxiri'iiiiiics  of  the  iii"- 
lloil.  In  lifT-  •■'.  w<'  ''"*c 
>;ivcn  a  liotizoiital  section, 
to  shew  Iho  eonnexion  of 
H,  I,  K,  &e.  (loitilin^;  out  in 
wlint  way  I  Rnisps  L,  and  K 
hotli.  The  iiieiiuality  of  the 
piston's  motion  will  bu  re- 
diiecd  l)V  nisikinK  tlic  con- 
neclinn'  rod  K  as  Ion};  as  cir- 
cnnistnnees  will  permit.  If 
the  rod  I«ere  extondid  to 
the  left  of  the  point  />.  the 
same  kind  of  apparatus 
would  herome  a  lever  with  a 
iiioveahic  fulcrnni,  by  means 
of  Hliieli  a  wci;ilit  mifjlit  be 
raised  in  averliiNil  line  from 
P  to  ()  ;  or  a  pnmp  piston 
rod  worked  without  devia- 
tion. 

This  eonstriietion  is  de- 
scribed in  a  prismatic  form, 
by  Professor  Play  fair,  in  his 
Outlines  of  Nat.  Philosophy, 
vol.  i.  art-  355. 

;!.  A  third  method  is  ex- 
biliitod  in  fiir.  1,  where  are 
thiee  rods  A,  B,  nod  C,  be- 
sides the  conneetins  rod  D. 
The  rods  A  and  C  are  of 
equal  lenfjths,  and  the  con- 
necting rod  is  atlaelicd  to 
the  middle  point  of  the  rod 
B.  The  guides  A,  and  C, 
are  fixed  at  their  ends  E  and 
F,  by  bolts  to  the  framing. 
Thus  the  point  11,  to  which 
is  fixed  the  top  of  the  piston 
rod,  is  made  to  move  in  the 
right  lino  bUb';  and  the 
dotted  lines  shew  the  positions  of  the 
rods  at  the  extremities  of  the  stroke. 
This  method,  and  the  preceding,  were 
devised  by  Mr.  William  Drjden,  a 
meelianic  whose  ingenuity  needs  not 
our  cneominni. 

4.  Another  method  is  shewn  in  fig.  4. 
A  and  15  arc  two  holts  in  the  framing 
at  equal  distances  on  opposite  sides 
of  the  vertical  line  in  which  the  pis- 
ton is  to  move.  AC,  lil_),  two  bars 
of  equal   length,  eacli  equal  to  abunt 
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Fiy.  3. 
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Fiy.  1. 


Fig.  4. 


half  the  dis- 
tance A  B. 
CL,  DL,lwo 
oilier  equal 
bars,  rather 
more  than 
double  the 
length  of  the 
former,  mov- 
ing freely  on 
joints  at  C 
and  D.  AtL 
is  a  socket, 
as  In  figure 
2  In  receive 
the  top  of  the 

piston  rod,  and  to  which  the  bars  C  L,  H  L,  and  the  connecting 
rod  E,  arc  attached.  IJy  this  contrivance  it  is  obvious,  that  as 
the  rods  15  0,  HO,   turn   upon  the  centres   A,  U,    in   contrary 


•'©••  : 


directions,  the 


pi.sliin  rod  will   be   made  to  move  in   the 


line  PM  without  deviation;  NM  being  the  length  of  the 
stroke.  The  relativi;  lengths  of  tin;  bars  A  C,  C  I.,,  may  be 
V  iried  at  pleasure  ;  but  those  we  liuve  mentioned  will  be  found 
KH  well  as  any  in  prai-tice. 

5.  A  piston  rod  may  also  be  kept  from  deviating  to  cither 
side,  while  it  gives  motion  to  a  crank,  and  vicr  versa,  lhu»: 
place  a  cross  bar  at  a  distance  from  the  end  of  the  cylinder, 
riilier  greater  than  tli<'  stroke  of  the  piston,  and  make  the  pis- 
Ion  rod  play  in  a  hob;  made  in  the  cross  bar  ;  let  an  axle  bo 
fixed  to  a  projier  jioint  of  the  piston  roil  betw  een  the  end  of  the 
cylinder  iiixl  the  cross  bar,  and  from  this  axle  bt  two  equal 
connecting  rods  pass  to  the  crank,  one  on  each  side  the  cross 
bar:  by  this  simple  contrivance,  the  alternating  and  circular 
motions  may  be  communicated  to  the  dillcrent  parts  of  the 
machine  with  great  facility. 

(i.  A  rectilinear  vertical  motion  may,  again,  be  produced 
thus  : — Two  of  the  adjacint  angles  of  a  parallelogram  arc  made 
to  describe  concentric  circles,  so  that  the  side  between  ihcin 
passes  through  their  centre,  and  one  of  the  remaining  angles 
another  circle  having  its  convexity  opposed  to  that  of  the  two 
former,  then  the  fourth  angle  of  the  parallelogram  will  describe 
a  line  that  dillers  insensibly  from  a  straight  line.  This  con- 
struction is  the  invention  of  Watt,  and  now  very  commoo, — 
Ori'f/vri/'s  iMcchanicx. 

Paralli:l,  in  Geometry,  is  applied  to  lines,  figures,  and 
bodies,  which  are  every  where  ecpiidistant  from  each  other, 
or  which,  if  ever  so  far  produced,  would  never  meet. 

Pakallkl  liiy/it  Lines,  are 
those  which,  though  infinitely 
produced,  would  never  meet; 
which  is  Euclid's  definition.  To 
draw  a  line  CD  parallel  to  a 
given  line  A  B  through  a  given 
point  P.  From  P  draw  any 
line  meeting  AB  in  some  point  Q;  then  make  the  angle 
Q  P  I)  =  the  angle  A  Q  P,  so  shall  D  P  C  be  the  parallel  line 
required.     This  in  practice  Is  better  done  by  a  parallel  ruler. 

Paualli-l  Rtiler,  an  instrument  consisting  of  two  wooden, 
brass  or  steel  rulers,  A  B  and  C  1),  equally  broad  throughout, 

and  so  joined  together 


» 


a 


H 


D 


Ji 


by  the  cross  blades 
EF  and  G  H,  as  to 
open  to  dillerent  inter- 
vals, and  accede  and 
recede,  yet  still  retain 
tlieir  parallelism.  The 
use  of  this  instrument  is  obvious;  for  one  of  the  rulers  being 
applied  to  a  given  line,  another  drawn  along  the  extreme  edge 
of  the  other,  will  be  parallel  to  it;  and  thus,  havlug  given  only 
one  line,  and  erected  a  perpendicular  upon  it,  we  may  dravv 
any  number  of  (larallel  lines  or  perpendiculars  to  them,  by 
only  observing  to  set  oil'  the  exact  distance  of  every  line  with 
the  point  of  the  compasses.  But  the  best  parallel  rulers  are 
those  whose  bars  cross  each  other,  and  turn  on  a  joint  at  their 
intersection  ;  one  of  each  bar  moving  on  a  ceulro,  and  the 
other  ends  sliding  in  grooves  as  the  rulers  recede. 

Pakallki.s  of  l.dlitwie,  in  .Astronomy,  are  lesser  circles 
of  the  sphere  parallel  to  the  ei^liptic,  imagined  to  pass  through 
every  degree  and  niiiuite  of  the  colurcs. 

Pahallp.ls  of  Altiluilr.  Almucanters,  are  circles  parallel  to 
the  horizon,  imagined  to  pass  through  every  degree  and  minute 
of  the  meridian  between  the  horizon  and  zenith,  having  their 
poles  in  the  zenith.  I'hey  are  represented  on  the  globe  by  the 
division  on  the  quadrant  of  altitude,  in  Its  motion  about  the 
body  of  the  globe,  when  screwed  to  the  zenith. 

Pahallkls  of  Derlimition,  in  Astronomy,  are  the  same  with 
parallels  of  latitude  in  Geography. 

Paraili  L  Sjilicre,  that  silnatidn  of  the  sphere  wherein  the 
equator  coincides  with  the  iKuizun,  and  the  poles  with  the  zen- 
ith and  nadir.  In  this  sphere  all  the  parallels  of  the  equator 
become  parallrls  of  the  horizon,  consequently  no  stars  ever  rise 
or  set,  but  all  tuin  round  in  circles  paralUd  lo  the  horizon  ;  and 
the  sun,  when  in  the  equinoctial,  wheels  round  the  horizon  the 
whole  day.  After  bis  rising  ;it  the  elevated  pole,  he  never  sets 
for  six  months  ;  and  alter  his  entering  again  on  the  other  side 
of  the  line,  never   rises  for  six  months  longer. 


7lJ8 


PAR 


DICTIONARY    OP    MECHANICAL    .SCIENCE. 


PAR 


C 


Parallel  Saili/ig,  in  Navigation,  is  the  sailing  under  a 
parallel  of  latitude.     See  Navigation. 

PARALLELISM  of  the  Enrth's  Axis,  is  used  to  denote  that 
invariable  position  of  the  terrestrial  axis,  l>j  which  it  always 
points  to  the  same  point  in  the  heavens,  abstracting  from  the 
trifling  eflcct  of  nutation,  &c.     See  Nutation. 

PARALLELOGRAM,  in  Geometry,  is  a  quadilateral  right- 
lined  figure,  whose  opposite  sides  are  parallel. 

Parallelogram  receives  particular  denominations,  accord- 
ing to  the  equality  or  inequality  of  its  sides  and  angles.  Thus, 
a  rectangle,  rhombus,  rhomboid,  and  square,  are  each  a  particular 
species  of  parallelograms,  for  the  properties  of  which  see  the 
several  articles.  Other  properties,  common  to  every  parallelo- 
gram, may  be  enumerated  as  follows  :  —  1.  A  parallelogram  has 
its  opposite  sides  and  angles  equal  to  each  other,  and  the 
diagonal  divides  it  into  two  equal  triangles.  2.  The  two 
adjacent  angles  of  any  parallelogram 
are,  together,  equal  to  two  right 
angles.  3.  Parallelograms  having 
equal  bases  and  altitudes,  are  equal  ; 
on  equal  bases  they  are  to  each  other 
as  their  altitudes;  and  with  equal 
altitudes  they  are  to  each  other  as 
their  bases  ;  and  generally  parallelograms  are  to  each  other  in 
the  compound  ratio  of  their  bases  and  altitudes.  4.  The  sum 
of  the  squares  of  the  diagonals  of  any  parallelogram,  is  equal  to 
the  sum  of  the  squares  of  the  four  sides.  5.  The  complements 
about  the  diagonals  of  any  parallelogram  are  equal  toeach  other. 

Parallelogram  of  Forces,  is  a  term  used  to  denote  the  com- 
position of  forces,  or  the  finding  a  single  force  that  shall  be 
equivalent  to  two  or  more  given  forces  when  acting  in  given 
directions. 

PARALLELOPIPED,  in  Geometry,  a  regnlar  solid,  com- 
prehended under  six  sides,  or  parallelograms,  the  opposite  ones 
of  which  are  similar,  parallel,  and  equal  to  each  other. 

PARALLOGISM,  in  Logic,  a  false  reasoning,  or  a  fault  com- 
mitted in  demonstration,  when  a  consequence  is  drawn  from 
principles  that  are  false;  or,  though  true,  are  not  proved  ;  or 
when  a  proposition  is  passed  over  that  should  have  been  prov- 
ed by  the  way. 

PARAMETER,  a  certain  and  constant  right  line  in  each  of 
the  three  conic  sections,  and  otherwise  called  the  Lotus  Rectum. 

PARAMOTJNT.  the  supreme  or  highest  lord  of  the  fee. 

PARAPET,  in  Fortificalion,  an  elevation  of  earth  designed 
for  covering  the  soldiers  from  the  enemy's  cannon  or  small  shot. 

PARAPHERN.\LIA,  are  the  women's  apparel,  jewels,  and 
other  things,  which  in  the  life-time  of  her  husband  she  wore  as 
the  ornaments  of  her  person,  to  be  allowed  by  the  discretion  of 
the  court,  according  to  the  quality  of  her  and  her  husband.  The 
husband  cannot  devise  such  ornaments  and  jewels  of  his  wife, 
though  during  his  life  he  has  power  to  dispose  of  them.  But  if 
she  continues  in  the  use  of  them  till  his  death,  she  shall  after- 
wards retain  them  against  his  executors  and  administrators, 
legatees,  and  all  other  persons,  except  creditors  where  there  is 
a  deficiency  of  assets.     2  Black-  436. 

PARAPHRASE,  an  explanation  of  some  text,  in  clearer  and 
more  ample  terms,  whereby  is  supplied  what  the  author  might 
have  said  or  thought  on  the  subject;  such  are  esteemed 
Erasmus's  Paraphrase  on  the  New  Testament,  the  Chaldee 
Paraphrase  on  the  Pentateuch,  &c. 

PARASANG,  an  ancient  Persian  measure,  different  at  dif- 
ferent times,  and  in  different  places  ;  being  sometimes  30,  some- 
times 40,  and  sometimes  60  stadia  or  furlongs. 

PARASELINE,  a  mock  moon,  seen  usually  in  a  ring  sur- 
rounding the  moon. 

PARASITES,  or  Parasitical  Plants,  in  Botany,  such 
plants  as  are  produced  out  of  the  trunk  or  branches  of  other 
plants,  from  whence  they  receive  their  nourishment,  and  will 
not  grow  upon  the  ground  ;   as  the  mistletoe,  &c. 

PARBUCKLE,  is  a  contrivance  to  haul  up  or  lower  down  a 
cask,  &c.  where  there  is  no  crane  or  tackle;  it  is  formed  by 
passing  the  middle  of  a  rope  round  a  post  or  ring,  or  under  a 
boat's  thwart;  the  two  parts  of  the  rope  are  then  passed  under 
the  two  quarters  of  the  cask,  bringing  Ihc  two  ends  back  again 
over  it,  which  being  both  liaulcd  or  slackened  together,  either 
laise  or  lower  the  barrel,  iStc.  as  may  be  required. 


PARCELLING,  long  narrow  slips  of  canvass,  and  frequently 
bound  about  a  rope  in  the  manner  of  bandages,  previous  to  its 
being  served.  It  is  laid  in  spiral  twines  as  smoothly  upon  the 
surface  as  possible,  that  the  rope  may  not  become  uneven  ai.d 
full  of  ridges.  Parcelling  is  also  used  to  raise  a  mouse  on  the 
stays,  See.  and  is  firmly  fastened  by  marline  from  one  end  to  the 
other.  Parcelling  a  Seam,  is  the  laving  a  slip  of  canvass  upon 
it,  and  daubing  it  over  VN'itli  melted  pitch. 

PARCEL  MAKERS,  two  oflicers  in  the  exchequer,  who  make 
parcels  of  the  escheators'  accounts,  in  which  they  charge  them 
with  every  thing  they  have  levied  for  the  king's  use,  within  the 
time  of  their  office,  and  deliver  the  same  to  one  of  the  auditors 
of  the  court  to  make  their  accounts  therewith. 

PARCHMENT,  is  the  skin  of  sheep  or  goats,  prepared  for 
wilting,  and  covering  books.  The  skin  is  stripped  of  its  wool, 
and  passed  through  the  lime  pit.  The  skinner  then  stretches  it 
on  a  frame,  perforated  longitudinally  with  holes  furnished  with 
wooden  pins  that  may  be  turned  at  pleasure,  like  those  of  a 
violin,  to  stretch  the  skin  like  a  drum  head.  The  skin  being 
thus  sufticiently  stretched  on  the  frame,  the  flesh  is  pared  off 
with  a  sharp  instrument ;  it  is  then  moistened  with  a  rag,  and 
white  chalk  reduced  to  a  fine  dust,  strewed  over  it;  then  with 
a  large  pumice  stone,  the  workman  rubs  over  the  skin,  and 
thus  scours  off  the  remains  of  the  flesh.  They  then  go  over  it 
again  with  an  iron  instrument  ;  moisten  it  as  before,  and  rub 
underneath  v»ith  purnice  stone  without  any  chalk  ;  this  smooths 
and  softens  the  flesh  side  very  considerably.  They  drain  it 
again,  by  passing  over  it  the  iron  instrument  as  before.  The 
lle.vh  side  thus  drained,  they  pass  the  iron  on  the  hair  side  ; 
then  stretch  it  tight  on  the  frame  by  means  of  the  pins,  and  go 
over  the  flesh  side  again  with  the  iron  ;  this  finishes  its  drain- 
ing :  the  more  the  skin  is  drained,  the  whiter  it  becomes.  They 
now  throw  on  more  chalk,  sweeping  it  over  with  a  piece  of 
lamb  skin  that  has  the  wool  on  ;  this  smooths  it  further,  and 
gives  it  a  white  knap.  When  dried,  it  is  taken  ofl' the  frame, 
by  cutting  all  round.  The  skin,  thus  far  prepared  by  the  skin- 
ner, is  taken  by  the  parchment-maker;  who  first  scrapes  or 
pares  it  dry  on  the  summer,  which  is  a  calfskin  stretched  in  a 
frame,  with  an  iron  instrument  like  that  above  named,  only 
finer  and  sharper ;  with  this,  worked  with  the  arm  from  the  top 
to  the  bottom  of  the  skin,  he  takes  away  one  half  of  its  thick- 
ness, and  the  skin  thus  equally  pared  on  both  sides,  is  rubbed 
with  the  pumice  stone  to  smooth  it.  This  last  preparation  is 
perfornicd  on  a  bench  covered  with  a  sack  stufl'ed  with  Hocks, 
and  it  leaves  the  parchment  fit  for  writing  upon. 

Vellum,  made  from  the  skins  of  sucking  calves,  possesses  a 
finer  grain  than  parchment,  but  it  is  prepared  in  the  same 
manner,  without  however  being  passed  through  alum  water. 

PARDIES,  Ignatius  Gaston,  an  ingenious  French  raatlie- 
matieian,  was  born  in  the  province  of  Gascony,  in  1636,  and 
died  in  1673,  when  only  37  years  of  age. 

PARDON,  in  a  religious  sense,  is  an  exercise  of  the  divine 
placability  towards  repentant  ofl'enders.  It  is  nearly  the  same 
as  grace  and  favour,  and  is  conferred  on  those  who  comply 
with  the  terms  or  conditions  of  the  gospel,  which  are  faith,  re- 
pentance, and  future  obedience.  It  is  a  result  of  the  sove- 
reignty of  Almighty  God  ;  and  is  therefore  given  with(iutaiiy 
consideration  of  reward,  satisfaction,  or  advantage  to  the 
ofl'ended. 

Pardon,  in  a  legal  sense,  is  the  remitting  or  forgiving  a 
felony,  or  other  ofl'ence  committed  against  the  king.  Black- 
stone  mentions  the  power  of  pardoning  olfences  to  be  one  of 
the  greatest  advantages  of  monarchy  in  general,  above  every 
other  form  of  government ;  and  which  cannot  subsist  in  demo- 
cracies. Its  utility  and  necessity  are  defended  by  him  on  all 
those  principles  which  do  honour  to  him  and  human  nature. 
Sec  4  Black.  496.  Pardons  are  either  general  or  special  :  ge- 
neral, as  by  act  of  parliament,  of  which,  if  they  are  without  ex- 
ceptions, the  court  must  take  notice  ex  officio  ;  but  if  there  are 
exceptions  therein,  the  party  must  aver  that  he  is  none  of  the 
persons  excepted.  3  Inst.  233  Special  pardons  arc  either 
of  course,  as  to  persons  convicted  of  inansla\ighter,  or  se  dej'en- 
(lenrlo,  and  by  several  statutes  to  those  who  shall  discover  their 
accomplices  in  several  felonies  ;  or  of  grace,  which  are  by  the 
king's  charter,  of  which  the  court  cannot  take  notice  ex  ifficiu, 
but  they  must  be  pleaded.     3  In^t.  283. 
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\  pnrdoti  may  he  coii(iitiuiiaI,  llmt  is,  tlir  kiii^  may  cxtcml 
liis  iiitTcy  upon  what  terms  he  pleases:  and  may  niiiiex  lu  his 
liouiity  a  cimdition  either  preeedeiit  or  siihseipieiit,  on  the  per- 
t'ormanee  iviierror  the  validity  of  the  pardon  will  depend,  and 
this  by  the  common  law.     '2  Hawk.  .'!7. 

P.VHKNT,  Am  iioNY,  n  reputable  rr<>ncli  nialhenialician,  was 
born  in  Paris  in  l(i(>(i,  and  ilied  in  I'lti.  having  at  his  death 
numerous  manuscripts  on  various  matlieiuatical  and  philosuplii- 
cal  suhjiels. 

l'Aki:NT.S  AND  Cmr^DREN.  if  patents  run  away  and 
leave  their  children  at  the  charge  of  the  parish,  the  church- 
wardens and  overseers  hy  order  of  the  justices  may  seize  the 
rents,  goods,  and  chattels,  of  such  parents,  and  dispose  thereof 
towards  their  eliildren's  maintenance.  A  parent  may  law  fully 
correct  his  child,  being  under  age,  in  a  reasonable  manner ; 
but  the  legal  power  of  the  father  over  the  persons  of  his  eliil- 
dren  ceases  at  the  age  of  21.     1  Black.  462.     Sen  FNt  ant. 

PARKNTIIKSIS,  in  Grammar,  certain  intercalary  words 
inserted  in  a  discourse,  which  interrupt  the  sense  or  thread, 
but  seem  necessary  for  the  belter  understanding,  of  the  subject. 
PAIUIKLION,  a  mock  sun,  or  meteor  of  a  bright  colour, 
appearing  on  one  side  of  the  sun.  Parhelia  arc  more  rarely 
seen  tlian  halos,  but  their  appearance  is  singularly  curious. 
Their  apparent  size  is  generally  the  same  as  the  true  sun;  but 
they  are  not  always  round,  nor  always  so  bright  as  the  sun; 
and  when  several  appear,  soiuc  are  biiglitcr  than  others.  They 
are  tinged  externally  with  colours  like  the  rainbow;  and  many 
of  them  have  a  long  liery  tail,  opposite  to  the  sun,  becoming 
paler  towards  the  extremity.  These  tails  mostly  appear  in  a 
while  horizontal  circle,  commonly  passing  through  all  the  par- 
helia, and  would  go  tlirougli  the  centre  of  the  sun  if  it  were 
entire.  NVc  have  on  record  an  account  of  parhelia  seen  at 
Rome,  in  Slareli,  IG2i>:  at  this  time  four  were  observed,  one  of 
which  was  very  much  tinged  with  various  colours  like  the  rain- 
bow ;  and  the  others  were  faintly  so.  Some  were  also  observed 
by  Cassini,  in  l(i»s:3.  In  England  and  Scotland  two  have  fre- 
quently been  seen  at  a  time.  In  North  America  they  are  often 
.seen,  and  continue  four  hours,  nay,  sometimes  for  several  days, 
being  visible  from  sun-rise,  to  sun-set;  when  these  disappear, 
rain  or  snow  is  there  generally  expected.  Mr.  Huygens,  on 
aiiplying  his  attention  to  these  appearances,  was  soon  sensible 
that  they  could  not  arise  from  such  globules  as  formed  the 
balos  ;  yet  since  parhelia  are  always  attended  with  halos,  he 
was  satisfied  that  their  causes  must  be  much  alike.  Considering, 
then,  what  other  figures  hailstones  might  possibly  have,  besides 
a  spherical  one,  he  could  find  no  other  so  simple  as  that  of  a 
cylinder;  and,  indeed,  he  had  often  observed,  that  snow  con- 
sisted of  several  slender  oblong  particles,  mixed  with  those  of 
other  shapes  ;  and  seeing  that  small  globules  were  sufTicient 
for  the  prodaction  of  halos,  he  imagined  that  a  great  number  of 
small  cylinders,  floating  in  the  air,  might  produce  similar  ap- 
pearances. He  also  remembered  that  Descartes  had  taken 
notice  of  several  small  columns,  which  he  had  seen  lying  on  the 
ground,  the  extremities  of  which  were  bounded  with  flat  star- 
iike  figures,  consisting  of  six  rays.  The  large  white  horizontal 
circle,  observed  in  some  of  these  phenomena,  M.  Pluygens  sup- 
posed to  be  produced  by  the  reflection  of  the  sun's  rays  from 
the  outsides  of  the  upright  cylinders;  since,  when  the  sun 
shines  upon  a  number  of  such  cylinders  suspended  in  the  air,  a 
white  circle  must  necessarily  appear  to  pass  through  the  sun 
parallel  to  the  horizon.  This  he  shews  very  distinctly  by  a  large 
figure  of  a  cylinder,  and  by  pointing  out  the  progress  of  the 
sun's  rays  reflected  from  it.  For  every  point  of  the  sun's  ver- 
tical diameter,  as  well  as  his  centre,  will  illuminate  a  circle  of 
cylinders,  of  the  same  apparent  height  as  the  illuminating 
point: — It  is  observable  that  no  thick  clouds  are  seen  in  the 
air  when  these  circles  appear;  but  ordy  such  as  are  very  thin, 
and  scarcely  visible.  For  in  most  of  these  observations  the 
sky  is  said  to  have  been  very  clear  and  serene  ;  which  agrees 
quite  well  with  this  hypothesis  ;  since  these  minute  cylinders 
roust  constitute  a  very  thin  iloud  uniformly  extended,  through 
which  the  sun,  and  even  the  colour  of  the  sky,  may  be  seen.  Sec 
Halos. 

PARIS,  IJerb  Paris,  or  Truclove,  a  genus  ofplants  belonging 
to  the  octandria  class,  and  in  the  natural  method  ranking  under 
the  eleventh  order  sarmentaa^. 
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Pauis,  I'lastiyof,  is  burnt  alabaster,  which  absorbs  water  so 
rapidly  that  in  a  few  minutes  it  dries  and  becomes  hard,  so  that 
it  is  greatly  employed  in  making  casts  for  figures,  and  in  orna- 
mental wcirk  among  plastcrirs. 

PARISH.  In  ICngland  there  arc  901.1  parishes,  of  which 
.■)8J.')  arc  churches  impropriate,  and  the  rest  arc  annexed  to 
colleges  or  church  digiiiliis.  In  many  of  these  parishes,  on 
account  of  tluir  large  extiiit,  and  the  number  of  parishioners, 
there  are  several  chapels  of  case.  Parish  signifies  the  precinct 
of  a  parish  church,  and  the  particular  charge  of  a  secni.ir  priest. 
Formerly  a  parish  was  suionymous  with  diocese,  and  the  tithes 
were  |)aid  to  any  priest  whom  the  party  chose;  but  it  wax 
found  convenient  to  allot  a  certain  district  for  each  |)riest,  that 
he  alone  might  receive  thefilhc.  It  is  veiy  doubtful  when  they 
originated.  Someplace  the  division  of  parishes  in  A.  li.  (I.0O. 
others  in  1171).  A  parish  may  contain  one  or  more  vills,  but  it 
is  presumed  to  contain  only  one,  and  anciently  was  co-extensive 
with  the  manor.  Mimey  given  by  will  to  a  parish  is  gi»en  to 
the  poor.  Sometimes  by  act  of  parliament  a  large  parish  is 
subdivided  into  two  or  more. 

The  extent  of  parishes  is  very  difTercnt  in  difl'crent  parts  of 
Kngland.  In  the  northern  counties  some  parishes  contain  from 
twelve  to  twenty  cures  of  souls,  each  of  the  extent  of  a  parish  in 
the  southern  counties.  This  is  supposed  to  have  arisen  from  the 
scanty  population  at  the  time  of  the  first  division. 

PARISH  CLERK.  In  every  parish,  the  parson,  vicar,  &c. 
has  a  parish-clerk  under  him,  who  is  the  lowest  oflicer  of  the 
church.  These  were  formerly  clerks  in  orders,  and  their  busi- 
ness at  first  was  to  olliciate  at  the  altar,  for  which  they  had  a 
competent  maintenance  by  offerings,  but  now  they  are  almost 
always  laymen,  and  have  certain  fees  with  the  parson  on  chris- 
tenings, marriages,  burials,  &c.  besides  wages  for  their  main- 
tenance. He  must  be  twenty  years  of  age,  and  of  honest  con- 
versation, and  is  generally  appointed  by  the  mirjister,  unless 
there  is  a  custom  for  the  churchwardens  and  parishioners  to 
elect.  It  is  an  office  for  life,  and  a  freehold.  He  may  make 
a  deputy  without  license  of  the  bishop. 

PARISHIONER,  an  inhabitantoforbclongingto  any  parish, 
lawfully  settled  there.  Parishioners  are  a  body  politic  to  many 
purposes:  as,  to  vote  at  a  vestry  if  they  pay  scot  and  lot,  and 
they  have  a  sole  right  to  raise  taxes  for  their  own  relief,  with- 
out the  interposition  of  any  superior  court  ;  may  make  by- 
laws to  mend  the  highways,  and  to  make  banks  to  keep  out  the 
sea,  and  for  repairing  the  church,  and  making  a  bridge;  and 
for  making  and  maintaining  fire  engines.  They  may  also  pur- 
chase workhouses  for  the  poor,  or  any  such  thing  for  the  pub- 
lic good. 

PARISH-OFFICERS,  officers  chosen  annually  to  regulate 
and  manage  the  concerns  of  the  parish. 

PARK,  a  piece  of  ground  enclosed  and  stored  with  wild 
beasts  of  chase,  which  a  man  may  have  by  prescription  or  the 
king's  grant.  By  16  Geo.  Ill  c  30,  if  any  person  shall  pull 
down  or  destroy  the  pale  or  wall  of  a  park,  he  shall  forfeit  .^o/. 

PARLIAMENTS,  or  General  Councils,  in  some  shape, 
are  of  as  high  antiquity  as  the  Saxon  government  in  this  island, 
and  coeval  with  the  kingdom  itself.  Blackstoiie,  in  his  valu- 
able Commentaries,  says,  "  It  is  generally  agreed,  that  in  the 
main,  the  constitution  of  parliament,  as  it  now  stands,  was 
marked  out  so  long  ago  as  the  17th  of  king  John,  \.  D.  1215,  in 
the  Great  Charter  granted  by  that  prince  ;  wherein  lie  promises 
to  summon  all  arclibishops,  bishops,  abbots,  lords,  and  greater 
barons,  personally,  and  all  other  tenants  in  chief,  under  the 
crown,  by  the  sheriff'  and  bailiffs,  to  meet  at  a  certain  place, 
within  -10  days'  notice,  to  assess  aids  and  scutages  w  hen  neces- 
sary.  And  this  constitution  bath  subsisted,  in  fact,  at  least 
from  the  year  1266,  4!)  Henry  III.  there  being  still  extant  writs 
of  that  date  to  summon  knights,  citizens,  and  burgesses,  to 
parliament."  The  parliament  is  assembled  by  the  king's  writs, 
and  its  sitting  must  not  be  intermitted  above  three  years.  Its 
constituent  parts  are,  the  king  sitting  there  in  his  royal  poli- 
tical capacity,  and  the  three  estates  of  the  realm  ;  the  lord.< 
spiritual,  the  lords  temporal  (who  sit  together  with  the  king  in 
one  house,)  and  the  commons,  who  sit  by  themselves  in  another. 
The  king  and  these  three  estates,  together,  form  the  great  cor- 
poration or  body  politic  of  the  kingdom,  of  which  the  king  is 
said  to  be  caput  piincipium  etjiuis.  For  upon  their  coming 
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together,  the  kinp;  meets  them,  either  in  person,  or  by  represen- 
tation; without  which  there  can  he  no  beiiinnini;  of  a  parlia- 
ment ;  and  he  also  lias  alone  the  power  of  dissolving  them.  It 
is  liiftiily  necessary  for  preservins  the  balance  of  the  constitu- 
tion, that  the  executive  power  should  be  a  branch,  tliough  not 
the  whole,  of  the  legislature.  The  crown  cannot  befcin  of  itself 
any  alterations  in  the  present  established  law;  but  it  may 
approve  or  disapprove  of  the  alterations  suggested  and  con- 
sented to  by  the  two  houses.  The  legislative  therefore  cannot 
abridge  the  executive  power  of  any  rights  which  it  now  has  l>y 
law,  without  its  own  consent:  since  the  law  must  perpetually 
stand  as  it  now  does,  unless  all  tlie  powers  will  agree  to  alter 
it.  And  herein  indeed  consists  the  true  excrllence  of  the  Eng- 
lish government,  that  all  llie  parts  of  it  form  a  mutual  i-.heck 
upon  each  other.  In  the  legislature,  the  people  are  a  check 
upon  the  nobility,  and  the  nubility  a  check  upon  the  people; 
by  the  mutual  privilege  of  rejecting  what  the  other  has  resolved  : 
while  the  king  is  a  check  upon  both,  which  preserves  the  exe- 
cutive power  from  encroachments. 

The  lords  spiritual  consist  of  two  archbishops  and  twenty- 
four  bishops.  The  lords  temporal  consist  of  all  the  peers  of 
the  realm,  the  bishops  not  being  in  strictness  held  to  be  such, 
but  merely  lords  of  parliament.  Some  of  the  peers  sit  by 
descent;  some  by  creation:  others,  since  the  union  with  Scot- 
land, by  election,  which  is  the  case  of  the  sixteen  peers,  who 
represent  the  body  of  the  Scots  nobility.  The  peers  for  Ite- 
Jand,  at  present,  are  28,  but  the  number  is  indefinite,  and  may 
be  increased  at  will  by  the  power  of  the  crown. 

A  body  of  nobility  is  more  peculiarly  necessary  in  our  mixed 
and  compounded  constitution,  in  order  to  support  the  rights  of 
both  the  crown  and  tlie  people  ;  by  forming  a  barrier  to  with- 
stand the  encroachments  of  both.  It  creates  and  preserves  that 
gradual  scale  of  dignity,  which  proceeds  from  the  peasant  to 
the  prince ;  rising  like  a  pyramid  from  a  broad  foundation,  and 
diminishing  to  a  point  as  it  rises.  The  nobility  therefore  are 
the  pillars,  which  are  reared  from  among  the  people,  more  im- 
mediately to  support  the  throne  ;  and  if  that  falls,  they  must 
also  be  buried  under  its  ruins.  Accordingly,  when  in  the  17th 
century  the  commons  had  determined  to  extirpate  monarchy, 
they  also  voted  the  house  of  lords  to  be  useless  and  dangerous. 

The  commons  consist  of  all  such  men  of  any  property  in  the 
kingdom,  as  have  not  seats  in  the  house  of  lords ;  every  one  of 
which  has  a  voice  in  parliament,  either  personally,  or  by  his 
representatives.  This,  however,  must  be  understood  with  some 
limitatiou.  Those  w  ho  are  possessed  of  land  estates,  tliough  to 
the  value  of  only  40*.  per  annum,  have  a  right  to  vote  for  mem- 
bers of  parliament ;  as  have  most  of  the  members  of  corpora- 
tions, boroughs,  &c.  But  there  are  very  large  trading  towns, 
and  populous  places,  which  send  no  members  to  parliament; 
and  of  those  towns  which  do  send  members,  great  numbers  of 
the  inhabitants  have  no  votes.  Many  thousand  persons,  of 
great  personal  property,  have,  tlierefore,  no  representatives. 
Indeed,  the  ineciuality  and  defectiveness  of  the  representation 
has  been  justly  considered  as  one  of  the  greatest  imperfections 
in  the  English  constitution.  The  extension  of  parliaments  to 
seven  years,  has  also  been  viewed  in  the  same  light. 

The  house  of  commons,  in  the  reign  of  Henry  VI.  consisted 
of  300  members.  In  Sir  E.  Coke's  time  they  amounted  to  493. 
In  1707,  they  were  augmented  to  513,  for  England  and  Wales  ; 
but  the  union  with  Scotland  taking  place  in  the  above  year, 
forty-five  representatives  were  added  for  that  country.  In  1801, 
when  the  union  with  Ireland  was  ell'ected,  an  additional  100  was 
introduced,  so  that  the  whole  himse  of  commons  now  consists  of 
658  meudiers  ;  viz.  80  knights  for  40  counties  in  England  ;  50 
citizens  for  25  cities,  (Ely  sending  none,  and  London  four,) ;  334 
burgesses  for  167  boroughs,  and  five  burgesses  for  five  boroughs, 
viz.  Abingdon,  Banbury,  Bewdley,  Higliam  Ferrers,  and  Mon- 
aaoutb  :  four  burgesses  for  the  two  universities  of  Oxford  and 
Cambridge  ;  IG  barons  for  the  eight  cinque  ports,  viz.  Hastings, 
Dover,  Sandwich,  Romney,  Hythe,  and  their  three  branches. 
Rye,  Winchelsea,  andSeal'ord;  12  knights  for  12  counties  in 
Wales  ;  12  burgesses  for  12  boroughs  in  that  country  ;  30  knights 
for  the  shires  of  Scotland,  and  15  burgesses  lor  its  boroughs  ;  64 
knights  and  36  burgesses  for  Ireland.  Every  member,  though 
chosen  by  one  particular  district,  when  elected  and  returned, 
serves  fur  the  whole  realm.     For  the  end  of  his  couiing  thither  is 


not  particular,  but  general  ;  not  merely  to  serve  his  constituents, 
but  also  the  commonwealth,  and  to  advise  his  majesty,  as 
appears  from  the  writ  of  summons. — To  prevent  bribery,  the 
following  oath  is  provided   to  be  administered   to  every  voter 

prior  to  his  being  polled  : — "  I, ,  do  swear  (or 

being  one  of  the  people  called  Quakers,  do  solemnly  affirm,)  I 
have  not  received  or  had,  by  mvself,  or  any  person  whatsoever 
in  trust  for  me,  or  for  my  use  and  benefit,  directly  or  indirectly, 
any  sum  or  sums  of  money,  oflice,  place  or  employment,  gift  or 
reward,  or  any  promise  or  security  for  any  money,  office,  or 
employment,  or  gift,  in  order  to  give  my  vote  at  this  election  : 
and  that  I  have  not  before  beeu  polled  at  this  election.  So 
help  me  God." 

These  are  the  constituent  parts  of  a  parliament ;  the  king, 
the  lords  spiritual  and  temporal,  and  the  commons.  Parts,  of 
"which  each  is  so  necessary,  that  the  consent  of  all  three  is 
required  to  make  any  new  law  that  should  bind  the  subject. 
Whatever  is  enacted  for  law  for  one,  or  by  two  only,  of  the 
three,  is  no  statute;  and  to  it  no  regard  is  due,  unless  in  mat- 
ters relating  to  their  own  privileges.  The  power  and  jurisdic- 
tion of  parliament,  says  Edward  Coke,  is  so  transcendent  and 
absolute,  that  it  cannot  be  confined,  either  for  causes  or  per- 
sons, within  any  bounds.  It  hath  sovereign  and  uncontrollable 
authority  in  making,  confirming,  enlarging,  restraining,  abro- 
gating, repealing,  reviving,  and  expounding  of  laws,  concern- 
ing matters  of  all  possible  denominations,  ecclesiastical,  or 
temporal,  civil,  military,  maritime,  or  criminal:  this  being  the 
place  where  that  absolute  despotic  power,  which  must  in  all 
governments  reside  somewhere,  is  entrusted  by  the  constitution 
of  these  kingdoms.  All  mischiefs  and  grievances,  operations 
and  remedies,  that  transcend  the  ordinary  course  of  the  laws, 
are  within  the  reach  of  this  extraordinary  tribunal.  It  can 
regulate  or  new  model  the  succession  to  the  crow  n  ;  as  was 
done  in  the  reign  of  Henry  VIII.  and  William  III.  It  can 
alter  the  established  religion  of  the  land  ;  as  was  done  in  a 
variety  of  instances,  in  the  reign  of  king  Henry  VIII.  and  his 
three  children,  Edward  VI.,  Mary,  and  Elizabeth.  It  can 
change  and  create  afresh  even  the  constitution  of  the  kingdom, 
and  of  parliaments  themselves;  as  was  done  by  the  act  of 
union,  and  the  several  stattites  for  triennial  and  septennial 
elections.  It  can,  in  short,  do  every  thing  that  is  not  naturally 
impossible ;  and  therefore  some  have  not  scrupled  to  call  its 
power  by  a  figure  rather  too  bold,  the  omnipotence  of  parliament. 
But  then  their  power,  however  great,  was  given  them  in  trust, 
and  therefore  ought  to  be  employed  according  to  the  rules  of 
justice,  and  for  the  promotion  of  the  general  welfare  of  the 
people.  And  it  is  a  matter  most  essential  to  the  liberties  of 
the  kingdom,  that  such  members  be  delegated  to  this  im- 
portant trust,  as  are  most  eminent  for  their  probity,  their  forti- 
tude, and  their  knowledge;  for  it  was  a  known  apophthegm  of 
the  great  lord  treasurer  Burleigh,  "  that  England  could  never 
be  ruined  but  by  a  parliament:"  and,  as  Sir  Malhew  Hale  ob- 
serves, this  being  the  highest  and  greatest  court,  over  which 
none  other  can  have  jurisdiction  in  the  kingdom,  if  by  any 
means  a  misgovernraent  should  any  way  fall  upon  it,  the  sub- 
jects of  this  kingdom  are  left  without  all  manner  of  legal 
remedy.  In  order  to  prevent  the  mischiefs  that  might  arise,  by 
placing  this  extensive  autliority  in  hands  that  are  either  in- 
capable, or  else  improper,  to  manage  it,  it  is  provided,  that  no 
one  shall  sit  or  vote  in  either  house  of  parliament,  unless  he  be 
twenty-one  years  of  age.  To  prevent  innovations  in  religion 
and  government,  it  is  enacted,  that  no  member  shall  vote  (.r 
sit  in  either  house,  till  he  hath,  in  the  presence  of  the  house, 
taken  the  oaths  of  allegiance,  supremacy,  and  abjuration;  and 
subscribed  and  repeated  the  declaration  against  transubstan- 
tiation,  the  invocation  of  saints,  and  the  sacrifice  of  the  mass. 
It  is  also  enacted,  that  no  alien,  born  out  of  the  dominions  of  the 
crown  of  Great  Britain,  even  though  he  be  naturalized,  shall 
be  capable  of  being  a  member  of  either  house  of  parliament. 

.Some  of  the  most  important  privileges  of  the  members  of 
either  house  are,  privilege  of  speech,  of  person,  of  their  domes- 
tics, and  of  their  lands  and  goods.  As  to  the  first,  privilege  of 
speech,  it  is  declared  by  the  statute  of  1  William  and  Mary, 
St.  2.  c.  2.  as  one  of  the  liberties  of  the  people,  "  that  the  free- 
dom of  speech,  and  debates,  and  proceedings  in  parliament, 
onglit  not  to  be  impeached  or  questioned  in  any  court  or  place 
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out  of  parliament."  Ami  tliis  ficcdom  of  speech  is  pniliciilarly 
deniandeil  of  tin-  kin;;  In  person,  l>y  tlic  speaker  of  llie  lioiise 
of  cuiiMMons,  at  tlu-  (ipeiiinj;  of  every  new  pailianicnt.  So  are 
tlie  oilur  privileftes,  of  pi  rson,  servants,  lanils,  and  poods. 
This  inehidc  s  n')t  only  privih'jie  from  illejral  violence,  hut  also 
from  le^al  arrests,  anil  seizures  by  process  from  the  courts  of 
law.  To  assault  hy  violence  a  niemhir  of  either  house,  or  his 
menial  servants,  is  a  IiIkIi  contempt  of  parliament,  and  there 
punished  with  the  utmost  severity.  Neither  can  any  niemher 
of  cither  house  he  arrested  and  taken  into  custody,  nor  served 
with  any  process  of  the  courts  of  law  ;  nor  can  i/is  menial  ser- 
vants he  arrested ;  nor  can  any  entry  he  made  on  his  lands; 
nor  can  his  [roods  he  distrained  or  seized,  without  a  hreach  of 
the  privile;;e  of  parliament.  This  exemption,  however,  from 
arrests  for  lawful  dehls,  was  always  considered  hy  the  puhlie 
as  a  jirievaiice.  The  lords  and  commons  therefore  generously 
relinquished  their  privileRe  by  act  of  parliament  in  1770  ;  and 
members  of  hoth  houses  may  now  he  sued  like  other  debtors. 

The  house  of  lords  have  a  right  to  bo  attended,  and  conse- 
<iuently  are,  by  the  judi;cs  of  the  courts  of  king's  bench  and 
common  pleas,  and  such  of  the  barons  of  the  excheiiuer  as  are 
of  the  degree  of  the  coif,  or  have  hecn  made  serjicants  at  law  ; 
as  likewise  by  the  masters  of  the  court  of  chancery  ;  for  their 
advice  in  point  of  law,  and  for  the  greater  dignity  of  their  pro- 
ceedings. The  speaker  of  the  house  of  lords  is  generally  the 
lord  chancellor,  or  lord  keeper  of  the  great  seal,  which  digni- 
ties arc  commonly  vested  in  the  same  person.  Each  peer  has 
a  right,  by  leave  of  the  house  as  being  his  own  representative, 
when  a  vote  passes  contrary  to  his  sentiments,  to  enter  his 
dissent  on  the  journals  of  the  house,  with  tlie  reasons  for  such 
dissent;  which  is  usually  styled  his  protest.  Upon  particular 
occasions,  however,  these  protests  have  been  so  bold  as  to  give 
oO'eucc  to  the  majority  of  the  house,  and  have  therefore  been 
expunged  from  their  journals  :  but  this  has  always  been  thought 
a  violent  measure,  and  not  very  consistent  «ith  the  general 
right  of  protesting. 

The  house  of  commons  may  be  properly  styled  the  grand 
inquest  of  Great  Hritain,  impowered  to  inquire  into  all  national 
grievances,  in  order  to  see  them  redressed.  The  peculiar  laws 
and  customs  of  the  house  of  commons  relate  principally  to  the 
raising  of  taxes,  and  the  elections  of  its  members. 

With  regard  to  taxes  :  it  is  the  ancient  indisputable  privi- 
lege and  right  of  tlie  liouse  of  commons,  that  all  grants  of  sub- 
sidies, or  parliamentary  aids,  do  begin  in  their  house,  and  are 
first  bestowed  by  them:  although  their  grants  are  not  elVcctual 
to  all  intents  and  purposes,  until  they  have  the  assent  of  the 
other  two  branches  cf  (he  legislature.  The  general  reason 
given  for  this  exclusive  privilege  of  the  house  of  commons  is, 
that  the  supplies  are  raised  upon  the  body  of  the  people,  and 
therefore  it  is  proper  that  they  alone  should  have  the  right  of 
taxing  thenisclvcs.  And  so  reasonably  jealous  arc  the  coin- 
nious  of  this  privilege,  that  herein  they  will  not  sull'er  the  other 
house  to  exert  any  power  but  that  of  rejecting;  they  will  not 
permit  the  least  alteration  or  amendment  to  he  made  by  the 
lords  to  the  mode  of  taxing  the  people  by  a  money  bill.  Under 
this  appellation  are  included  all  hills  hy  w  hieh  money  is  directed 
to  be  raised  upon  the  subject,  for  any  purpose,  or  in  any  shape 
whatsoever;  either  for  the  exigencies  of  government,  and  col- 
lected from  the  kingdom  in  general,  as  the  land-tax  ;  or  for 
private  benefit,  and  colleeted  in  any  particular  district,  as  by 
turnpikes,  parish-rates,  and  the  like. 

The  method  of  making  laws  is  much  the  same  in  both  houses. 
In  each  house  the  act  of  the  majority  binds  tlicwl)ole:  and 
this  majority  is  declared  by  votes  openly  and  pnhliely  given  ; 
not  as  at  Venice,  and  many  other  senatorial  assemblies,  pri- 
vately or  by  ballot.  This  latter  method  may  be  serviceable, 
to  prevent  intrigues  and  unconstitutional  combinations,  but 
is  impracticable  where  a  member's  conduct  must  bo  open  to 
the  inspection  of  his  constituents. 

To  bring  a  bill  into  the  house  of  commons,  if  the  relief  sought 
by  it  is  of  a  private  nature,  it  is  first  necessary  to  prefer  a  peti- 
tion ;  which  must  he  presented  by  a  nicniber,  and  usually  sets 
forth  the  grievance  desired  to  be  remedied.  Tliis  petition 
(when  founded  on  facts  that  may  be  in  their  nature  disputed) 
is  referred  to  a  committee  of  members,  who  examine  the  mat- 
ter alleged,  and  accordingly  report  it  to  the  house  ;  and  then 


(or,  otherwise,  upon  the  mere  petition)  leave  Is  given  to  bring 
in  the  bill.     In  public  matters,  lh(^  bill  is  brought   in   upon   mo- 
tion made  to  the  house,  without  an)  petition.     (In  the  house  of 
buds,  if  the  bill  begins  there,  it   is,  when   of  a   private  nature, 
referred  to  two  of  the  judges,  to  examine  and  report   the   state 
of  the   f.icta   alleged,  to  .ice  that  all  necessary  parties  consent, 
and  to  settle  all  points  of  technical  propriety.)     This  is  reai)  a 
(Irst  time,  and,  at  a  convenient  distance,  a  second   time  ;  and 
after  eaih   reading,  the   speaker  opens   to   the   house   the   >ub- 
stance  of  the  hill,  anrl  puts  the  cpieslion,  whether  it  shall   pro- 
ceed anv  farther.    The  introduction  of  the  bill  may  be  originally 
opposed,  as  the  bill  itself  may  at  either  of  the  readings  ;  and  if 
the  f)pposilion  succeeds,  the   bill   must  be   dropt  for  that  ses- 
sion ;  as  it  must  also,  if  opposed   with   success  in  any  of  the 
subsequent  stages.     After  the  second  reading,  it  is  committed, 
that  is,  referred  to  a  committee;  whic-h  is  either  selected   by 
the  house  in  matters  of  small  importance,  or  else,  if  the  bill  is 
a  matter  of  great  or  national  consequence,  the  house  resolves 
itself  into  a  committee  of  the  whole  house.     A  committee  of 
the  whole  house  is  composed  of  every  member ;  and,  to  form 
it,  the  speaker  quits  the  chair  (another  member  being  appointed 
chairman),  and  may  sit  and  debate  as  a  private  member.     In 
these  coinniitlees,  the  bill  is  debated  clause  by  clause,  amend- 
ments made,  the  blanks  filled  up,  and  sometimes  the  bill  entirely 
new-modelled.     Aftir  it  has  gone   through  the  committee,  the 
chairman  reports  it  to  the  house,  with  such  amendments  as  the 
committee   have   made  ;    and   then   the  house  re-consider  the 
whole  hill  again,  and  the  (piestion  is  repeatedly  put  upon  every 
clause  and  amendment.     When  the  house  have  agreed  or  dis- 
agreed to  the  amendments  of  the  committee,  and  sometimes 
added  new  amendments  of  their  own,  the  hill  is  then  ordered 
to  be  engrossed,  or  written  in  a  strong  gross  hand,  on  one  or 
more  long  rolls  of  parchment  sewed  together.     When   this  is 
finished,  it  is  read  a   third  time,  and  amendments   are  some- 
times then  made  to  it;  and,  if  a  new  clause  be  added,  it  is 
done  by  tacking  a  separate  piece  of  parchment  on  the  bill, 
which  is  called  a  rider.     The  speaker  then  again   opens   the 
contents;  and,  holding  it  up  in   his  hands,  puts  the  question 
whether  the  bill  shall  pass.     If  this  be  agreed  to,  the  title  to  it 
is  then  settled.     After  this,  one  of  the  members  is  directed  to 
carry   it   to    the    lords,    and    desire   their   concurrence ;    who, 
attended  by  several  more,  carries  it  to  the  bar  of  the  house  of 
peers,  and  there  delivers  it  to  their  speaker,  who  comes  down 
from  his  woolsack  to  receive  it.     It  there  passes  through  the 
forms,   as  in   the   other   house,  (except  engrossing,  which  is 
already  done),  and  if  rejected,  no  more  notice  is  taken,  but  it 
passes  sub  silentio,  to  prevent  unbecoming  altercations.     But  if 
it  be  agreed  to,  the  lords  send  a  message  by  two  masters  in 
chanceTy  (or.  sometimes,  in  matters  of  high  importance,  by  two 
of  the  judges)  that  they  have  agreed  to  the  same  ;  and  the  bill 
remains  with  the  lords",  if  they  have  made  no  amendment  to  it. 
But  if  any  amendments  are  made,  such  amendments  are  sent 
down  with  the  bill  to  receive  the  concurrence  of  the  commons. 
If  the   commons   disagree   to    the   amendments,  a  conference 
usually  follows  between  members  deputed   from  each  house  ; 
who,  for  the  most  part,  settle  and  adjust  the  dilference:  but  if 
both  houses  remain  inncxihle,  the  bill  is  dropped.     If  the  com- 
mons agree  to  the  amendments,  the  bill  is  scut  back  to  the 
loids  by^  one  of  the  members,  with  a  message  to  acquaint  them 
therewith.     The    same    forms    are  observed  viiualis  vivlandis, 
when  the  bill  begins  in  the  house   of  lords.     But  when  an  act 
of  grace  or  pardon  is  passed,  it  is  first  signed  by  his  majesty, 
and  then  read  once  only   in  each  of  the  houses,  without  any 
new  engrossing  or  amendment.     And  when  both  houses  have 
done  whh  any  bill,  it  always  is  deposited  in  the  house  of  peers, 
to  wait  the  royal  assent;  except  in   the  case  of  a  money-hill, 
vvhi(;h  after  receiving  the  concurrence  of  the  lords,  is  sent  back 
to  the  house  of  commons.     It  may  be  necessary  here  to  acquaint 
the  reader,  that  both  in  the  houses,  and   in  their  eomniiltees, 
the  slightest  expression,  or  most  minute  alteration,  does  not 
pass  till  the  speaker,  or  the  chairman,  puts  the  question  ;  which, 
in  the  house  of  commons,  is  answered  by  aye  or  nu ;  and,  in  the 
house  of  peers,  by  content,  or  not  content. 

The  giving  the  royal  assent  to  bills  is  a  matter  of  great  form. 
When  the  king  is  to  pass  bills  in  person,  he  appears  on  his 
throne  in  the  house  of  peers,  in  his  royal  robes,  with  the  crown 
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on  liis  head,  and  attended  by  liis  great  officers  of  state  and 
heralds.  A  seat  on  the  right  hand  of  the  throne,  where  the 
princes  of  Scotland,  when  peers  of  England,  formerly  sat,  is 
reserved  for  the  prince  of  Wales.  The  other  princes  of  the 
blood  sit  on  the  left  hand  of  the  king ;  and  the  chancellor  on  a 
close  bench  removed  a  little  backv/ards.  The  viscounts  and 
temporal  barons,  or  lords,  face  the  throne,  on  benches,  or  wool- 
packs,  covered  with  red  cloth  or  baize.  The  bench  of  bishops 
runs  along  the  house  to  the  bar  on  the  right  hand  of  the  throne  ; 
as  the  dukes  and  earls  do  on  the  left.  The  chancellor  and 
judges,  on  ordinary  days,  sit  upon  wool-packs,  between  the 
barons  and  the  throne.  The  common  opinion  is,  that  the  house 
sitting  on  wool,  is  symbolical  of  wool  being  formerly  the  staple 
commodity  of  the  kingdom.  Many  of  the  peers,  on  solemn 
occasions,  appear  in  their  parliamentary  robes.  None  of  the 
commons  have  any  robes,  excepting  the  speaker,  who  wears  a 
long  black  silk  gown  ;  and  when  he  appears  before  the  king  it  is 
trimmed  with  gold.  The  royal  assent  may  be  given  two  ways ; 
1.  In  person.  When  the  king  sends  for  the  house  of  commons 
to  the  house  of  peers,  the  speaker  carries  up  the  money  bill  or 
bills  in  his  hand  ;  and,  in  delivering  them,  he  addresses  his 
majesty  in  a  solemn  speech,  in  which  he  seldom  fails  to  extol 
the  generosity  and  loyalty  of  the  commons,  and  to  tell  his 
majesty  how  necessary  it  is  to  be  frugal  of  the  public  money. 
It  is  upon  this  occasion,  that  the  commons  of  Great  Britain 
appear  in  their  highest  lustre.  The  titles  of  all  bills  that  have 
passed  both  houses  are  read  ;  and  the  king's  answer  is  declared 
i)y  the  clerk  of  the  parliament  in  Norman-French.  If  the  king 
consents  to  a  public  bill,  the  clerk  usually  declares,  le  ro;/  le 
veut,  "the  king  wills  it  so  to  be  ;"  if  to  a  private  bill,  soitfait 
comme  il  est  tlesiri,  "  be  it  as  it  is  desired."  If  the  king  refuses 
his  assent,  it  is  in  the  gentle  language  of /e  7-oy  s'avisera,  "the 
king  will  advise  upon  it."  When  a  money-bill  is  passed,  it  is 
carried  up  and  presented  to  the  king  by  the  speaker  of  the 
house  of  conmions,  and  the  royal  assent  is  thus  expressed,  le 
far/  remercie  ses  loijal  subjects,  accepte  leur  benevolence,  el  anffi  le 
I'fu*,  "  the  king  thanks  his  loyal  subjects,  accepts  their  bene- 
volence, and  wills  it  so  to  be."  In  case  of  an  act  of  grace, 
which  originally  proceeds  from  the  crown,  and  has  the  royal 
assent  in  the  first  stage  of  it,  the  clerk  of  the  parliament  thus 
pronounces  the  gratitude  of  the  subject ;  le  preluts,  seigneurs,  ei 
commons,  en  ce  present  piirlinmcnt  assemblies,  au  iiom  cle  tout  voiis 
autres  subjects,  remercient  tres  humllement  voire  majesU :  et  prient 
a  Dieu  votis  ilonner  en  sitnte  bonne  vie  et  luni/ne  ;  "  the  prelates, 
lords,  and  commons,  in  this  present  parliament  assembled,  in 
the  name  of  all  your  other  subjects,  most  humbly  thank  your 
majesty,  and  pray  to  God  to  grant  you  in  health  and  wealth 
long  to  live."  2.  By  the  statute  33  Hen.  VIII.  e.  21.  the  king 
may.  give  his  assent  by  letters  patent  under  his  great  seal 
signed  with  Jiis  hand,  and  notified,  in  his  absence  to  both 
houses  assembled  together  in  the  high  house,  by  commissioners 
consisting  of  certain  peers,  named  in  the  letters.  And.  when 
the  bill  has  received  the  royal  assent  in  either  of  these  ways,  it 
is  then,  and  not  before,  a  statute  or  act  of  parliament. 

This  statute  or  act  is  placed  among  the  records  of  tlie  king- 
dom ;  there  needing  no  formal  proniulgaiion  to  give  it  the  force 
of  a  law,  as  was  necessary  by  the  civil  law  with  regard  to  the 
emperor's  edicts  ;  because  every  man  in  Eivgland  is,  in  judg- 
ment of  law,  party  to  the  making  of  an  act  of  parliament,  being 
present  thereat  by  his  representatives.  However,  copies  thereof 
are  usually  printed  at  the  king's  press,  for  the  information  of 
the  whole  land.  An  act  of  parliament  thus  made,  is  the  exer- 
cise of  the  highest  authority  that  this  kingdom  acknowledges 
upon  earth.  It  hath  power  to  bind  every  subject  in  the  land, 
and  the  dominions  thereunto  belonging;  nay,  even  the  king 
liimself,  if  particularly  named  therein.  And  it  cannot  be 
altered,  amended,  dispensed  with,  suspended,  or  repealed,  but 
in  the  same  forms,  and  by  the  same  authority  of  parliament ; 
for  it  is  a  maxim  in  law,  that  it  requires  the  same  strength  to 
dissolve  as  to  create  an  obligation. 

Such  is  the  parliament  of  Great  Britain:  the  source  and 
guardian  of  our  liberties  and  properties,  the  strong  cement 
which  hinds  the  foundation  and  superstructure  of  our  govern- 
ment, and  the  wisely  concerted  balance,  maintaining  an  equal 
poise,  that  no  one  part  of  the  three  estates  overpower  or  dis- 
tress either  of  the  other. 


PARLIAMENT  Heel,  the  causing  a  ship  to  incline  a  litll* 
on  one  side,  so  as  to  clean  the  upper  part  of  her  bottom  on  the 
other,  and  cover  it  with  fresh  composition,  which  latter  ope- 
ration is  called  boot-topping. 

PARODY,  a  poetical  pleasantry,  consisting  in  applying  the 
verses  written  on  one  subject,  by  way  of  ridicule,  to  another; 
or  in  turning  a  serious  work  into  a  burlesque,  by  aifecting  to 
observe,  as  nearly  as  possible,  the  same  rhymes,  words,  and 
cadences. 

PAROLE,  a  term  signifying  any  thing  done  verbally,  or  by 
word  of  moulh,  in  contradistinction  to  what  is  written  ;  thus, 
an  agreement  may  be  by  parole.  Evidence  also  may  be  divided 
into  parole  evidence  and  written  evidence.  A  parole  release 
is  good  to  discharge  a  debt  by  simple  contract,  2  Shew,  417. 
The  holder  of  a  bill  of  exchange  may  authorize  another  to 
indorse  his  name  upon  it. 

PARREL,  a  machine  used  to  fasten  the  sail-yards  of  a  ship 
to  the  mast,  in  such  n)anner  as  that  they  may  be  easily  hoisted 
and  lowered  thereon;  there  are  four  dill'erent  kinds  of  parrels, 
viz.  Parrel  Rope,  is  formed  of  a  single  rope  well  served,  and 
furnished  with  an  eye  at  each  end  ;  this  being  passed  round  the 
yard  is  seized  fast  on,  the  two  ends  are  passed  round  the  after 
part  of  the  mast,  and  one  of  them  being  brought  under  and 
the  other  over  the  yard,  the  two  eyes  are  lashed  together  with 
a  piece  of  spun  .\  arn  ;  this  is  seldom  used  but  for  the  top  gal- 
lant or  smaller  yards.  Parrel  with  Ribs  mid  Truclts,  is  formed 
by  passing  the  two  parts  of  the  parrel  rope  through  the  two 
holes  in  the  ribs,  observing  that  between  every  two  ribs  is 
strung  a  truck  on  each  part  of  the  rope-  See  the  articles  Rib 
and  Truck.  The  ends  of  the  parrel  rope  are  made  fast  with 
seizings,  these  are  chiefly  used  on  the  lop-sail  yards.  Parrel 
with  Truclis,  is  composed  of  a  single  rope  passing  through  a 
number  of  trucks  sullicient  to  embrace  the  mast ;  these  are  prin- 
cipally used  for  the  cheeks  of  a  gaff.  Truss  Pariiel,  is  formed 
by  fixing  a  rope  upon  the  middle  of  the  yard,  which,  passing  at 
the  back  of  the  mast,  is  reeved  through  an  iron  thimble, 
spliced  into  another  rope,  (also  fastened  upon  the  yard,)  and 
communicates  with  a  tackle  reachiuu-  to  the  deck,  whereby  it 
may  be  occasionally  slackened  or  straitened  ;  ships  of  war  gene- 
rally have  two  of  these,  one  leading  from  each  side,  and  they 
are  peculiar  to  the  lower  yards. 

PARSLEY.  The  uses  of  parsley,  in  cookery,  both  for  sauce 
and  garnish,  are  numerous  and  well  known.  It  is,  however, 
poisonous  to  several  kinds  of  birds  ;  and,  although  so  common- 
ly used  at  table,  facts  have  been  adduced,  from  which  it  would 
appear,  that  in  some  constitutions  it  occasions  epilepsy,  or  at 
least  aggravates  the  fits  in  those  who  are  subject  to  that  dis- 
ease. Inflammation  in  the  eyes  has  also  been  attributed  to  the 
use  of  it.  Parsley  is  eaten  with  great  avidity  by  sheep,  and 
has  been  recommended  for  use,  in  several  diseases  of  those 
animals,  as  well  as  in  some  diseases  of  horses.  Both  the  roots 
and  seed  arc  employed  in  medicine.  The  former  have  a  sweet- 
ish taste,  accompanied  with  a  slight  warmth,  and  a  flavour 
somewhat  resembling  that  of  the  carrot;  the  latter  are  warm 
and  aromatic.  Parsley  is  an  annual  plant,  a  native  of  Sardi- 
nia, and  propagated  by  seed,  which  is  usually  sown  about  the 
month  of  March. 

PARSNIPS,  are  well-known  edible  roots,  which  are  propa- 
gated by  seed  sown  in  February  or  March,  and  the  roots  are  in 
perfection  about  October.  These,  besides  their  use  as  a  vegeta- 
ble for  the  table,  are  of  great  value  for  the  feeding  of  cattle, 
horses,  sheep,  and  hogs.  Land  in  Gaernsey,  which  lets  for  £7 
an  acre,  is  sown  with  parsnips  to  feed  cattle  :  and  the  milk  of 
the  cows  so  fed  is  not  only  richer  than  it  would  otherwise  be, 
but  >ields  butter  of  fine  saffron  colour  and  excellent  taste.  If 
washed  clean  and  sliced  among  bran,  horses  eagerly  devour 
parsnips,  and  thrive  well,  though  there  is  a  notion  that  they  arc 
thereby  subject  to  become  blind.  They  fatten  sheep  and  oxen 
in  a  short  time  ;  and  for  pigs  they  are  at  least  equal  if  not  su- 
perior to  carrots.  As  food  for  mankind,  they  are  coiisidered 
extremely  nutritive,  and  may  with  great  advantage  be  kept  on 
luiard  ships  for  long  voyages-  It  is,  however,  said  that  they 
should  not  he  dug  up  for  use  in  the  spring,  because,  at  that 
season,  the  nutritive  juices  rising  upward  to  produce  the  seed, 
they  are  then  unwholesome.  Parsnips  abound  in  saccharine 
juice;  and  various  experiments  have  in  taiu  been  made  with 
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a  view  to  extract  su^ar  from  tlifm.  In  sonic  parts  of  Irilan<l 
tlicy  are  usi'il  insliacl  of  malt  in  lirowiiit;;  and,  wlien  propiMl) 
fernicntcil,  allord  an  njirerahlc  l)cvcra':c.  Tlie  seeds  are  said 
in  some  eases  to  liavc  proved  an  elliearious  remedy  in  inter- 
iiiilleil  fevers. 

PAKSON,  signifies  tlie  incumlient  of  a  ilnireli.  lie  is  in 
liiniseit  a  l)0<ly  corporate,  in  order  to  proU-cl  anJ  difend  llie 
rig  Ills  of  the  ehoreli  liy  a  jierpetnal  succession.  W  lien  a  parson 
is  instituted  and  inducted  into  a  rectory,  lie  is  then,  and  not 
before,  in  fall  and  complete  possession.     I  Hlaek.;l!)l. 

P.VHT,  in  Music,  the  name  of  each  of  the  melodies  of  any 
liarnionic  composition,  and  vvliicli,  wlien  iierformed  in  union, 
form  its  harniony.  Four  is  the  fewest  number  of  parts  with 
which  the  i-liords  necessary  to  elaborate  harmony,  can  be  com- 
pletely tilled. 

PARTEUKE,  in  Gardening,  a  level  division  of  fjroiind, 
which,  for  the  most  part  faces  the  south  and  best  front  ol  a 
bouse:  and  is  generally  furnished  with  evergreens,  (lowers,  fie. 

PAKTICLK,  the  minute  part  of  a  body,  or  an  assemblage  of 
several  atoms  of  vvliich  natural  bodies  arc  composed.  'I'liis 
term  is  frccpiently  used  as  synonymous  with  atom,  corpiisculc, 
and  niolaciile,  but  .sometimes  it  is  distinguished  from  tliiin. 

PARTIKS,  in  Law,  signify  the  |iersons  that  are  iiamcil  in  a 
deed  or  fine,  n'r.  those  that  made  the  deid,  or  levied  the  line, 
and  also  those  to  whom  the  same  was  made  or  levied. 

PAHTINti,  in  Chemistry  and  Metallurgy,  is  an  operation 
by  vihich  goldand  silver  are  separated  from  each  o'licr.  In  this 
sense  it  is  the  same  with  refining  metals,  or  olilaiiiing  them  in 
a  pure  state.  Gold  and  silver  are  called  perfect  metals,  be- 
cause they  arc  capable  of  withstanding  theaction  of  very  strong 
beat.  All  other  metals  arc  reduced  to  the  state  of  oxides  when 
subject  to  fire  with  access  of  air.  Gold  and  silver  may  therefore 
be  purilied  from  baser  metals,  by  keeping  them  melted  till  the 
alloy  be  destroyed.  Hut  this  process  is  tedious  and  expensive, 
from  the  great  consumption  of  fuel.  A  shorter  and  more  ad- 
vantageous method  of  refining  gold  and  .silver  lias  been  disco- 
vered. A  certain  quantity  of  lead  is  put  into  the  crucible  with 
the  alloy  of  gold  and  silver,  the  whole  is  exposed  to  the  action 
of  the  fire  ;  and  the  lead  being  quickly  converted  by  heat  into 
an  oxide,  which  is  easily  melted  into  a  semi-vitiificd  and  pow- 
erful vitrifying  matter,  called  litharge,  we  have  only  to  increase 
the  proportion  of  imperfect  metals,  the  litharge  will  prevent 
them  from  being  so  well  covered  and  protected  by  the  perfect 
metals  ;  and  by  uniting  with  these  imperfect  metals,  it  com- 
municates to  tlicu)  its  property  of  being  very  easily  oxidalcd. 
By  its  vitrifj  ing  and  fusing  property,  exercised  with  force  upon 
the  calcined  and  naturally  n  fraclory  parts  of  the  other  metals, 
it  accelerates  the  fusion,  scorification,  and  separation  of  these 
metals.  In  this  operation  the  lead  is  scorified,  and  scoritles 
along  with  if  the  imperfect  metals.  It  separates  from  the  me- 
tallic mass,  (lonts  upon  the  surface  of  the  melted  mass,  and  be- 
comes vitrilicd.  IJut  as  the  litharge  vvould  soon  cover  the 
melted  metal,  and  by  preventing  the  access  of  air,  prevent  the 
oxidation  of  the  remaining  imperfect  metals,  such  vessels  are 
employed  as  are  capable  of  imbibing  and  absorbing  in  their 
pores  the  melted  litharge,  and  thus  removing  it  out  of  the  way. 
Or,  for  large  quantities,  vessels  are  so  constructed,  that  the 
fused  litharge,  besides  being  soaked  in,  may  also  drain  off 
through  a  channel  made  in  the  corner  of  the  vessel. 

Vessels  made  of  lixiviatiil  wood  or  bone  ashes,  are  most 
proper  for  this  purpose.  These  vessels  are  called  cupels,  the 
process  itself  f?i/)e//«<ion.  The  cupels  are  (lat  and  shallow.  The 
furnace  should  be  vaulted,  that  the  heat  may  be  reverberafed 
upon  the  surface  of  the  metal  during  the  op'  ration.  A  crust, 
or  dark-coloured  pellicle,  is  continually  forming  upon  the  sur- 
face. When  all  the  imperfect  metal  is  destroyed,  and  the 
scorification  has  ceased,  the  surface  of  the  perfect  metal  is 
seen  clean  and  brilliant,  forming  a  kind  of  fulguration,  called 
lightning.     By  this  mark,  the  metal  is  known  to  be  refined. 

Puri/iration  of  Gold  by  Antimony — When  gold  contains  but 
a  small  qunntity  of  alloy,  it  may  be  separated  from  the  base 
metal  by  melting  it  in  a  erurilde  that  will  hold  twice  its  quan- 
tity, throwing  upon  it,  whilst  in  fusion,  double  its  weight  of 
crude  antimony  (sulphiiiet  of  antimony).  The  crucible  is  then 
covered,  and  the  whnlc  kept  in  a  state  of  fusion  for  some  mi- 
nutes ;  and  when  the  surface  sparkles,  it  is  poured  into  an 
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inverted  cone  which  lias  been  previously  heated  and  greased. 
Ily  striking  the  i:oni  on  the  ground,  the  metal  uill  come  out 
when  cold.  The  mass  consists  of  two  substances;  the  upper 
part  being  the  siil|>liiir  of  the  crude  antimony,  united  with  the 
impure  alloy  ;  anil  llic  lower  part  gold,  united  to  Konie  of  the 
regulus  of  anlimony.  TIiIh  gold  may  be  scparaleil  from  the 
rcgnlus  of  antimony  bv  exposure  to  liss  heat  than  Hill  melt  the 
gobl,  because  antimony  is  volal'le.  anil  ilissipates  in  such  a  heat. 
If  the  gold  is  not  suflicicntly  pnrilii'd  by  this  tirst  process,  re- 
peat it  a  second,  and  cvrn  a  third  time.  \\  hen  a  part  has  been 
dissipatcrl,  more  heat  is  rcciuired  to  keep  tin:  cold  in  fusion  ; 
the  lire  must  therefore  be  iiicrea.scd  towards  the  conclusion  of 
the  operation.  Vhv  purification  may  be  ((niiplclcd  by  tlirowing 
into  the  crucible  a  little  r\  ude  antimony,  which  cllectually  calcines 
the  remaining  regulus  of  antimony.  II,  aflir  these  operations,  the 
golil  be  depiiyed  of  its  usual  ductility,  this  may  be  restored  by 
fusing  it  with  nitre  and  borax.  The  sulphur  of  the  antimony, 
though  it  unites  uith  the  basest  metals,  does  not  destroy  them, 
but  forms  with  them  a  scoria,  from  which  they  may  besiparatcd 
by  treatment  as  an  ore.  Diagrams  of  crucibles  arc  unneces- 
sary ;  every  one  knows  that  a  crucible  is  shaped  like  a  wine 
glass.  W^hen  the  (inaiitity  of  silver  mixed  vvith  the  gold  is  con- 
siderable, they  may  be  separated  by  other  proc^esses.  Nitric 
acid,  muriatic  acid,  and  sulphur,  which  cannot  dissolve  gold, 
attack  silver  very  easily  ;  these  three  agents  furnish  methods 
of  separating  silver  from  gold,  and  the  operation  is  called  part- 
iiitf.  Parting  by  nitric  acid  being  the  most  convenient,  is  almost 
the  only  one  employed  by  goldsmiths  and  coiners,  vvlio  call  it 
simply  parting.  That  performed  by  muriatic  acid  is  only  made 
by  cementation,  and  receives  the  name  of  concentrated  parting. 
Lastly,  parting  by  sulphur  is  effected  by  fusion  ;  it  is  called  dry 
parting. 

Parting  Gold  from  Silver  bi/  Nitric  Acid — Though  parting 
by  nitric  acid  be  easy,  it  cannot  succeed  exactly,  unless  we  at- 
tend to  some  cssentini  circumstances.  The  gold  and  silver  must 
be  in  a  proper  proportion  ;  for  if  the  gold  be  in  too  frcat  a  (|uan- 
tity,  it  would  cover  the  silver,  and  guard  it  Irdiii  the  action  of 
the  acid;  therefore  when  assayers  know  not  the  proportions  of 
gold  to  silver  in  the  mass,  they  rub  the  mass  on  a  touch-stonp 
of  black  basaltes,  so  as  to  leave  a  mark  upon  it ;  they  then 
make  similar  marks  with  their  proof-needles,  (needles  composed 
of  gold  and  silver  alloyed  in  graduated  proportions.)  and  by 
comparing  the  colour  of  the  several  marks,  they  discover  the 
probable  scale  of  admixture.  If  the  trial  shews  that  in  a  given 
mass  the  silver  is  not  to  the  gold  as  three  to  one.it  will  not 
serve  for  the  operation  of  parting  by  aipia-fortis.  and  the  quan- 
tity of  silver  necessary  to  make  an  alloy  of  that  proportion 
must  be  added.  This  operation  is  called  quarfalion.  because 
the  gold  is  reduced  to  a  fourth  of  the  whole  mass.  No  inconve- 
nience arises  from  the  quantity  of  silver  being  too  great,  except 
a  waste  of  aqua-fortis.  The  nitric  acid,  or  aquafortis,  employed, 
must  be  pure,  and  free  from  sulphuric  and  muriatic  acids.  Its 
purity  must  therefore  be  ascertained;  and  if  this  be  found  not 
snOTicient,  the  aeid  must  be  purified  by  nitrate  of  silver.  If  the 
purity  of  the  uitiic  aeid  were  not  attended  to,  a  great  quantity 
of  silver  proportionable  to  these  two  foreign  acids,  would  be 
separated  during  the  solution  :  and  this  portion  of  silver  cnn- 
vertcd  by  these  acids  to  sulphate  of  silver,  .1  rid  to  muriate  of 
silver,  would  remain  mingled  with  the  gold.  \\Micn  the  metal- 
lic mass  is  properly  alloyed,  it  is  to  be  reduced  to  plates  called 
cornets,  or  to  grains,  rolled  up  spirally.  These  are  put  into 
a  matrass,  and  upon  them  there  is  poured  a  quantity  of  aqua- 
fortis, whose  weight  is  to  that  of  silver  as  three  to  two  ;  and  as 
the  nitric  acid  employed  for  this  operation  is  weak,  the  solu- 
tion is  at  first  assisted  by  the  lent  of  a  sand  bath,  on  which  the 
matrass  is  placed.  When  no  further  mark  of  solution  appears, 
the  ;ii|ua-fortis  cliarsed  with  silver  is  decanted.  Fresh  nitric 
acid,  stronger  than  the  former,  but  in  less  quantify,  is  poured 
into  the  matrass.  This  is  boiled  in  the  remaining  mass,  and 
decanted  as  the  former.  Aqua-fortis  niu<f  be  boiled  a  third 
time  on  the  remaining  gold,  that  all  the  silver  be  dissolved. 
Tliegoldlhen  washed  with  boiling  water,  is  very  pure,  if  the 
operation  has  been  performed  with  due  attention.  It  is  called, 
gold  ofparting. 

The  silver  disnivcd  in  aqua-fortis  may  be  separated  by  distil- 
laiion.  In  this  case  all  the  aqua-fortis  is  recovered  pure,  and  Pt 
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for  another  parting:.  Or  it  may  be  precipitated  by  some  sub- 
stance having  a  greater  allinity  than  this  metal  with  nitric  acid. 
In  the  ascent,  copper  is  generally  employed  for  this  purpose. 
The  solution  of  silver  is  put  into  copper  vessels.  The  aqua- 
fortis dissolves  the  copper,  and  the  sil'  er  precipitates  ;  the 
new  solution  being  decanted,  is  then  a  solution  of  copper.  The 
precipitate  is  well  washed,  and  melted  into  an  ingot,  called 
parted  silver.  When  this  silver  has  been  obtained  from  amass 
which  had  been  refined  by  lead,  and  when  it  has  been  well 
washed  from  the  solution  of  copper,  it  is  very  pure.  Or  the 
silver  may  be  separated  from  the  nitric  acid  by  adding  to  it 
muriatio  acid,  with  which  it  forms  muriate  of  silver.  Muriate 
of  silver  may  be  decomposed  by  mixing  it  with  soda,  and  ex- 
posing it  to  a  suHicieiit  heat  in  a  crucible;  by  this  means  the 
soda  unites  to  the  muriatic  acid,  and  sets  the  silver  free. 

Verditer. — The  refiners  frequently  employ  this  solution  of 
copper  obtained  in  the  process  of  parting,  for  making  verditer; 
which  is  prepared  by  adding  quick  lime  to  the  solution  :  a  pre- 
cipitate takes  place,  which  is  the  blue  pigment  known  by  the 
name  of  verditer. 

Partivg  Gold  from  Silver  hij  Cementation. — This  is  also  called 
eoncentraiion,  when  the  quantity  of  gold  is  so  great  to  that  of  the 
silver,  as  to  render  it  a  diDicult  task  by  aqua-fnrlis.  The  mix- 
ed metal  to  be  cemented  is  reduced  to  plates  as  thin  as  small 
pieces  of  money.  At  the  bottom  of  the  crucible,  or  melting  pot, 
is  laid  a  stratum  of  cement,  composed  of  four  parts  of  brick 
dust,  one  part  of  green  copperas  (sulphate  of  iron)  calcined  to 
redness,  and  one  part  of  common  salt,  about  the  thickness  of 
a  finger  in  depth.  Upon  this  stratum  a  layer  of  plales  of  the 
metal  is  placed,  and  then  another  stratum  of  cement,  and  soon 
till  the  crucible  is  filled.  It  is  now  placed  in  a  furnace,  or  oven 
(after  a  top  has  been  luted  on  the  crucible),  and  exposed  for 
twenty-four  hours,  till  it  becomes  red-hot,  but  not  melted.  The 
fire  is  now  left  to  go  out,  and  the  metal  to  cool,  that  it  may  be 
separated  from  the  cement,  and  boiled  repeatedly  in  pure  wa- 
ter. This  gold  is  afterwards  tried  on  a  touch-stone  ;  and  if  not 
sufficiently  purified,  the  process  is  performed  a  second  time. 
By  the  above  method,  we  see  how  powerfully  silver  is  dissolved 
by  marine  acid,  when  in  a  state  of  subtile  vapour,  that  has 
been  disengaged  from  the  conunon  salt  of  the  cement.  Nitre 
may  be  used  instead  of  common  salt,  as  the  nitrons  acid 
readily  dissolves  silver;  but  the  mixing  of  common  salt  and 
nitre  together  is  highly  injudicious,  because  the  joint  acids  are 
liable  to  dissolve  some  of  the  gold  with  the  silver.  Whatever 
silver  has  been  separated,  will  now  remain  in  the  cement:  but 
it  may  be  freed  from  this  by  lead,  in  the  method  described  in 
cupellation. 

Parting  Gold  from  Silver  in  the  Dry  Wa>/. — This,  called  also 
parting  by  fusion,  is  performed  by  means  of  sulphur,  which  has 
the  property  of  uniting  easily  with  silver,  while  it  does  not  at- 
tack gold.  This  dry  parting,  is  troublesome  and  expensive, 
and  is  not  undertaken  but  when  the  silver  far  exceeds  tlie  gold, 
because  sulphur  will  not  separate  it  so  easily  as  aqua-forlis, 
and  will  therefore  require  a  further  application  to  cupellation 
and  solution. 

Refining  Silver  hy  Nitre. — The  principle  of  this  operation  is 
founded  on  the  property  of  nitre  to  oxydate  very  powerfully  all 
base  metals  ;  whereas  the  precious  metals  are  not  aDVcted  by  it. 
For  as  the  metallic  oxides  and  glasses  remain  not  united  with 
reguline  metals,  and  as  these  latter,  when  in  fusion,  sink  to  the 
bottom  on  account  of  their  great  specific  gravity,  they  may  be 
easily  parted  from  the  scoria.  The  silver  to  be  purified  by 
nitre  is  first  granulated,  then  mixed  with  a  fourth  part  of  its 
weight  of  dry  nitre,  an  eighth  part  of  potash,  and  a  little  common 
glass,  all  in  powder.  This  mixture  is  put  into  a  crucible,  two- 
thirds  full.  The  crucible  is  covered  with  a  smaller  crucible  in- 
verted, in  the  bottom  of  which  a  small  hole  has  been  made.  Both 
are  luted,  and  placed  in  a  furnace  capable  of  drawing  air  to 
make  the  fire  intense  enough  to  melt  the  silver.  Then  into  the 
furnace  charcoal  is  put  to  such  a  height,  that  only  the  top  of 
the  inverted  crucible  shall  be  uncovered.  The  coal  is  then 
kindled,  and  the  vessels  made  moderately  red,  and  a  hot  coal 
put  upon  the  small  hole  in  the  bottom  of  the  inverted  crucible.  If 
a  shining  light  be  observed  round  this  coal,  and  a  slight  hissing 
noise  at  the  same  lime  beard,  the  operation  proceeds  well.  The 
fire  is  now  sustained  at  the  same  degree  till  these  appearances 


cease,  when  it  is  increased,  so  that  the  silver  be  well  melted, 
and  then  the  crucibles  are  taken  out  of  the  furnace.  The  large 
crucible  is  broken  when  it  is  cold,  and  the  silver  will  he  found 
at  the  bottom  covered  with  green  alkaline  scoria.  Some  silver 
is  apt  to  be  lost  in  this  operation,  by  the  swelling  and  detonat- 
ing of  the  nitre,  which  often  forces  it  through  the  hole  in  the 
upper  crucible,  unless  great  care  be  used  ;  this  method  has,  how- 
ever, its  advantages,  being  more  expeditions  than  cupellation. 

Separating  Silver  from  Copper  by  Eliquation. — When  in  a 
large  way,  it  is  desired  to  separate  a  small  (|uantity  of  silver 
from  much  copper  with  which  it  is  alloyed,  the  process  called 
eliquation  is  resorted  to.  The  operation  depends  on  the  nearer 
affinity  of  silver  with  lead  than  with  copper:  hence  it  fuses,  and 
combines  with  lead  at  a  degree  of  heat  in  which  copper  does 
not  fuse. 

Whitening  Silver  by  Boiling. — The  whitening  of  silver  by  boil- 
ing is  one  of  the  methods  of  parting  copper  from  silver  in  the 
humid  way.  The  silver  wrought  in  any  shape  is  first  ignited  to 
redness,  then  boiled  in  a  ley  of  muriate  of  soda  and  acidulous 
tartrate  of  potash,  and  by  so  doing  the  copper  is  removed  from 
the  surface,  and  the  silver  receives  a  whiter  appearance. 

Precipitating  Silver  by  Copper. — Copper  has  a  much  greater 
affinity  with  oxygen  than  silver  ;  hence  the  silver  is  precipitated 
from  its  solutions  as  a  fine  silver  dust,  by  metallic  copper. 
This  likewise  affords  a  means  of  discovering  what  portion  of 
silver  may  be  contained  in  an  alloy  of  silver  and  copper.  A 
quantify  of  the  mixture  determined  by  weight  is  dissolved  io 
nitric  acid  ;  the  solution  is  diluted  with  filtered  water,  and  a 
plate  of  copper  hung  in  it,  till  no  more  precipitate-  The  weight 
of  the  precipitate,  when  edulcorated,  is  then  compared  with 
I  hat  of  the  whole  alloyed  metal  put  to  trial.  This  silver  dust,  well 
washed,  and  mixed  with  gum  water,  is  used  in  water  painting. 

Separating  Silver  from  Copper  by  an  Alkaline  Sulphuret.  The 
afiiujty  of  copper  with  sulphur  is  stronger  than  that  of  silver  ; 
hence  liver  of  sulphur  (sulphuret  of  potash)  has  been  proposed 
as  an  expedient  to  free  silver  from  copper;  for  if  silver  con- 
taining copper  be  fused  with  alkaline  sulphuret,  the  base  metal 
will  combine  with  the  latter,  and  be  converted  into  scoria 
Hoating  on  the  silver. 

Kcir's  Ulude  of  Separating  Silver  from  Copper. — A  compound 
acid  that  will  act  exclusively  upon  silver,  is  made  by  dissolving 
one  pound  of  nitrate  of  potash  (common  nitre  or  saltpetre),  in 
eight  or  ten  pounds  of  sulphuric  acid  (oil  of  vitriol),  or  by  mix- 
ing sulphuric  and  nitric  acids.  This  acid  dissolves  silver  easily, 
while  it  will  not  attack  ropper,  iron,  lead,  gold,  or  platina. 

These  properties  have  rendered  it  capable  of  a  very  useful 
application  in  the  arts.  Among  the  manufactures  at  Birming- 
ham, that  of  making  vessels  of  silver,  plated  on  copper,  is  a 
very  considerable  one:  and  the  method  of  eH'ccting  the  sepa- 
ration of  silver  and  copper,  by  means  of  the  above  mentioned 
compound  of  sulphuric  acid  and  nitre  is  now  commonly  prac- 
tised by  the  manufacturevs  at  Birmingham,  and  is  much  more 
economical,  and  much  easier  executed,  than  any  method  pre- 
viously practised  ;  nothing  more  is  necessary  than  to  put  the 
pieces  of  plated  metal  into  a  glazed  earthen  pan,  pour  upon 
them  some  of  the  acid  liquor,  stir  them  about,  that  the  surfaces 
may  be  frequently  exposed  to  fresh  liquor,  and  assist  the  action 
by  a  gentle  heat,  from  100°  to  200°  of  Fahrenheit's  thermome- 
ter. When  the  liquor  is  nearly  saturated,  the  silver  is  preci- 
pitated from  it  by  common  salt,  forinins  muriate  of  silver,  or 
luna  cornea,  easily  reducible  to  a  metallic  state,  by  melting  it 
in  a  crucible  with  a  sufficient  <|uantity  of  potash  ;  and  lastly, 
by  refining  the  melted  silver,  if  necessary,  with  a  little  nitre 
thrown  upon  it.  In  this  manner  the  silver  will  be  obtained 
sufficiently  pure,  and  the  copper  will  remain  unchanged.  Else  the 
silver  may  be  precipitated  in  its  metallic  state,  by  adding  to  the 
solution  of  silver  a  few  of  the  pieces  of  copper,  and  a  sufficient 
quantity  of  water  to  enable  the  liquor  to  act  upon  the  copper. 
A  Method  of  obtaining  Gold  in  a  Pure  .SVrt^e. ^Perfectly  pure 
gold  is  obtained  by  dissolving  the  gold  ol^  commerce  in  nilro- 
UMiriatic  acid,  and  precipitating  the  metal,  by  adding  a  weak 
solution  of  sulphate  of  iron.  The  precipitate,  after  being  well 
washed  and  dried,  is  pure  gold. 

A  method  of  obtaining  Silver  in  a  Pure  State — Dissolve  the 
silver  of  commerce  in  nitric  acid,  and  add  to  it  some  muriatic 
acid  ;  a  white  curdy  precipitate,  called  muriate  of  silver,  will 
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lie  foniird.  To  icdin  (•  tliis  to  tin;  niot;illi<:  slate,  mix  one  part 
of  it  willi  tlircr  of  soda,  cxpDsr  the  uliolii  to  a  white  huat,  aii<l 
when  the  iiiixture  is  well  fused,  sutler  it  to  eo(d  ;  thru  l)rcak  the 
crueihie,  aii<l  separate  the  pure  silver  from  the  muriate  of  soda 
wliieli  lias  lieeii  formed. 

FARTING,  the  slate  of  beinp  driven   from  the  anchors,   by 
breakiii;;  the  eables  tliroup;li  the  violenee  of  the  w  iiid,  w  aves,  &c. 
PARTITION,  is  a  dividing  of  lands  descended  by  the  com- 
mon law,  or  eostoni,  among  coheirs  or  parceners,  where  there 
are  two  at  the  least. 

PARTNI'IR.  If  there  arc  several  joint  partners,  and  a  per- 
son has  dealin<;s  j;enerally  with  one  of  them  in  matters  con- 
cerning their  joint  trade,  whereby  a  debt  becomes  duo  to  the 
said  person,  it  shall  charge  them  jointly,  and  the  survivors  of 
them;  but  if  the  person  only  dealt  with  one  of  the  partners 
upon  a  separate  account,  in  that  case  the  debt  shall  only 
alfect  that  partner  and  his  executors.  If  one  or  more  of  tlic 
joint  traders  bec'omc  bankrupt,  his  or  their  proportions  arc 
only  assignable  by  the  commissioners,  to  be  held  in  common 
with  the  rest  wlio  are  not  bankrupts.  If  one  of  two  part- 
ners become  a  bankrupt,  the  commissioners  cannot  meddle 
with  tlie  interest  of  tlie  other,  for  it  is  not  alleetcd  with  the 
bankruptcy  of  liis  companion.  Payment  to  one  of  the  part- 
ners, is  payment  to  t!:eni  all. 

PARTNERS, in  Naial  matters,  pieces  of  planks  nailed  round 
the  several  scuttles  or  holes  in  a  ship's  decks,  wherein  are  con- 
tained the  masts  and  capstans  ;  they  are  used  to  stn  iigtlien  the 
deck  where  it  is  weakened  by  those  breaches,  but  particularly 
to  support  it  when  the  mast  leans  against  it.  Partners,  is  also 
a  name  given  to  the  scuttles  themselves. 

P.VRTNERSHIP,  a  contract  among  two  or  more  persons 
to  carry  on  a  certain  business,  at  their  joint  expenses,  and 
share  the  pain  or  loss  which  arises  from  it.  All  debts  con- 
tracted under  the  lirm  of  a  company  are  binding  on  the  whole 
of  the  partners,  though  the  money  was  borrowed  by  one  of 
lliem  for  his  own  private  use,  without  the  consent  of  the  rest. 
When  a  partner  in  a  company  becomes  insolvent,  the  company 
is  not  bound  for  his  debts  beyond  the  extent  of  his  share. 
Partnership  is  dissolved  by  the  death  of  a  partner;  yet  where 
there  are  more  than  two,  it  may  be  renewed  by  agreement. 

PART-OWNERS,  are  partners  interested,  and  possessed  of 
certain  shares  in  a  ship.  Owners  are  tenants  in  common  with 
each  other ;  but  one  or  more  joint-owners  refusing  to  contri- 
bute their  cpiota  to  the  outfit  of  the  vessel,  cannot  prevent  licr 
from  going  to  sea  against  the  consent  of  the  majority  of  the 
owners,  wlio,  giving  security  in  the  Admiralty,  may  freight  tlie 
ship  at  their  own  exclusive  risk,  by  which  the  smaller  dissen- 
tient number  of  owners  will  be  excluded  at  once  from  any 
share,  either  in  the  risk  or  in  the  profits. 

PARUS,  or  TiTMOi'SE,  in  Ornithology,  a  genus  belonging  to 
the  order  passeres,  of  which  there  are  fourteen  species. 

P.VSCAL,  Blaise,  a  very  excellent  Fiench  mathematician 
and  philosopher,  was  born  at  Clermont,  in  Auvergne,  in  1623. 
He  discovered  very  early  an  extraordinary  genius  for  mathe- 
matical and  philosoplii(;al  inquiries,  and  is  said  to  have  formed 
a  system  of  geometry,  at  the  age  of  twelve  years,  without 
having  seen  any  work  on  the  subject,  these  having  been  care- 
fully kept  from  him  by  his  father,  lest  they  should  divert  him 
from  his  literary  pursuits. 

PASQUIN,  a  miitilaled  statue  at  Rome,  in  a  corner  of  the 
palace  of  the  Ursini ;  it  takes  its  name  from  a  cobbler  of  that 
city,  called  Pasqiiin,  famous  for  his  sneers  and  gibes,  and  who 
diverted  himself  with  passing  his  jokes  on  all  the  people  who 
went  through  that  street. 

PASS,  or  PASspiiii  r,  a  permission  granted  by  any  state  to 
navigate  in  some  particular  sea  without  hinderance  or  molest- 
ation ;  it  contains  the  name  of  the  vessel  and  that  of  her  master, 
together  with  her  tonnage,  and  the  number  of  her  crew,  certi- 
fying that  she  belongs  to  the  subjects  of  a  particular  state, 
and  requiring  all  pcr.sons  at  peace  with  that  stale  to  sutler  her 
to  proceed  in  her  voyage  without  interruption. 

Pass,  a  strait,  difficult,  and  narrow  passage,  which  shuts 
up  the  entrance  into  a  country.  The  first  care  of  the  general  of 
an  army  is,  to  seize  the  passes  of  the  country  into  which  he 
would  carry  the  war,  to  fortify  them,  and  lake  care  that  they 
are  well  guarded. 


Pass,  or  Passntir,  in  Fencing,  an  advance  or  leap  forward 
upon  an  enemy.  Of  these  there  arc  several  kinds;  as,  passes 
within,  above,  beneath,  to  the  right,  the  left,  and  pusses  under 
the  line,  fvc. 

Pass  J'arole,  a  command  given,  which  passes  from  mouth  to 
mouth  along  the  line  of  a  regiment  or  army. 

I'AS.SAtilv,  or  Passo,  any  phrase,  or  short  portion  of  any 
air,  or  other  composiliuu.  Every  incniber  uf  a  strain  or  move- 
ment is  a  passage. 

P.\SSAUE  IJoAT,  a  small  vessel,  employed  in  carrying  per- 
sons or  luggage  from  one  port  to  another. 

Passa<;e,  liirih  iif.    Sic  Mk-kation  and  Ornithology. 

P.\SSAGIO,  (Italian,)  a  succession  of  sounds  so  connected 
in  their  melody  and  expression,  as  to  form  a  member  or  phrase 
in  the  composition. 

PASSANT,  in  Heraldry,  a  term  applied  to  a  lion  or  other 
animal,  in  a  shield,  appearing  to  walk  leisurely. 

I'AS.SAREK,  a  rope  to  confine  the  lacks  towards  the  ship 
when  she  is  going  large  in  light  breezes  ;  it  is,  however,  very 
rarely  used. 

PASSERES,  in  Natural  History,  the  sixth  order  of  birds 
according  to  the  Liniuean  system.  They  live  chiilly  in  trees 
and  hedges,  are  monogaiiioiis,  vocal,  and  feed  the  young  by 
thrusting  the  food  down  their  throats. 

PASSIFLORA,  or  Passion  Flower,  a  genus  of  plants 
belonging  to  the  gynandria  class,  and  in  the  natural  method 
ranking  under  the  34lli  order,  cucurbitaceae. 

PASSPORT,  or  Pass,  a  license  or  writing  obtained  from  a 
a  prince  or  governor,  granting  liberty  and  safe-conduct  to  pass 
through  his  territories  williout  molestation.  Passport  also 
signifies  a  license  obtained  for  importing  contraband  goods,  or 
for  exporting  and  importing  merchandise  without  paying  the 
duties;  these  last  licenses  are  always  given  to  ambassadors 
and  other  public  ministers  for  their  baggage,  equipage,  &c. 

PASTE.  Iinitalions  of  gems  arc  so  called.  Such  substances 
are  selected,  to  be  fused  together,  as  will  produce  an  artificial 
glass,  resembling  in  appearance  the  gem  intended,  and  sutli- 
eiently  hard  and  beautiful.  The  art  has  been  brought  to  such 
perfection,  that  it  reipiires  a  very  close  inspection  of  the  skilful 
to  be  able  to  distinguish  the  real  from  the  apparent.  The  art  is 
much  encouraged,  not  onlv  by  the  vain,  who  are  unable  even  to 
procure  real  gems,  but  also  to  replace  for  a  time  the  diamonds 
of  such  persons  as  find  it  convenient  to  procure  a  temporary 
loan  by  pledging  their  jewels.  Sikx,  borax,  red  oxide  of  lead, 
pota.ss,  and  sometimes  arsenic,  are  the  base  of  all  artificial 
stones.  The  fusion  should  be  kept  up  moderately  twenty-four 
hours  together.    We  shall  close  this  article  with  the  following 

Description  of  a  Furnace  constructed  fir  Lord  Bute  hi/ 
Mr.  Peter  Woxdfe,  for  J^xpcrimcnts  on  Pastes,  or  Coloured 
Glasses.— The  furnace,  of  which  we  have  given  a  vertical,  and 
horizontal  section,  (in  plate  Lord  Bute's  Furnace,  (>-c.)  is  a  copy 
of  a  drawing  in  a  manuscript  book  of  experiments  and  memo- 
randums, in  the  hand-writing  of  Mr.  Woulfe.  (the  contriver  of 
the  apparatus  that  goes  by  his  name.)  who  gives  the  following 
description  of  it; — In  this  furnace,  which  is  iiiawn  on  a  scale  of 
one-sixteenth  of  an  inch  to  the  inch,  two  hundred  experiments 
on  the  formation  of  coloured  pastes  or  glasses  may  be  made  at 
once.  In  the  drawing,  where  the  same  letters  occur  in  different 
sections,  they  refer  to  the  same  parts  of  the  furnace.  Fig  A, 
is  a  vertical  section  of  the  furnace  ;  a,  the  ash  pit,  or  air  hole, 
which  opens  on  the  outside  of  the  house,  and  has  an  iron  door 
with  a  register  in  it ;  b,  the  grate  and  fireplace;  c  c,  the  first 
chamber,  for  one  circular  row  of  large  crucibles,  placed  on  the 
floor  c  c ;  d  d,  the  second  chamber  or  tloor,  for  two  rows  of 
crucibles;  e  e,  the  third  chamber,  for  two  rows  of  crucibles  ; 
/,  the  fourth  chamber,  for  tests  or  crucibles;  y,/i,i.k,  doors 
opening  into  the  four  chambers,  each  of  which  has  three  doors  : 
see  tlie  same  letters  in  the  horizontal  sections  HCDE.  /,  the  door 
of  the  furnace,  m  m  in  m  m.  the  flue  in  the  building,  which  rises 
three  stories  high.  B  is  a  horizontal  section  of  the  first  cham- 
ber;  cc,  the  floor  or  circular  shelf  on  which  the  crucibles  arc 
placed  ;  g<jg,  three  doors  or  openings.  C,  a  horizontal  section 
of  the  second  chamber  :  d  d.  the  floor  or  shelf;  h  li  h.  the  doors. 
Fig.  D,  a  section  of  the  third  chamber ;  shewinir  its  shelf  or 
door  f  c,  and  its  three  doors  i  i  i.  Fig.  E,  section  of  the  fourth 
or  upper  chamber,   iu  which  /  is   the  floor,  and  /■  k  k  the  three 
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doors  for  putting  in,  or  takin;?  out,  tests  or  crucibles.  A  sliil- 
linsr  put  into  a  red-hot  test  in  this  chamber,  melted  in  one 
minute  and  a  half.  The  front  of  the  furnace  is  at  the  side 
answerlnjc  to  the  middlemost  of  the  three  doors  on  the  respec- 
tive floors,  fir.  the  side  marked  Ighih,  in  fig.  A.  The  best 
way  of  understanding  the  use  of  such  things,  is  by  visiting  the 
workshops  of  artists  employed  in  the  manufacture  of  arlilicial 
gems. 

PASTEBOARD,  a  kind  of  thick  paper,  formed  of  several 
sheets  of  paper  pasted  together.  The  chief  use  of  pasteboard 
is  in  binding  books,  making  letter-cases,  &c.     See  Papek. 

PASTORAL,  in  general,  something  that  relates  to  shep- 
herds; hence  we  say,  pastoral  life,  manners,  poetry,  &c.  The 
origin  of  poetry  is  ascribed  to  that  age  which  succeeded  the 
creation  of  the  world  ;  and  as  the  keeping  of  Hocks  seem  to 
have  been  the  first  employment  of  mankind,  the  most  ancient 
sort  of  poetry  was  probably  pastoral. 

PASTURE,  is  generally  any  place  where  cattle  may  feed, 
and  in  law,  is  mostly  applied  to  a  common  of  pasture,  or  right 
of  feeding  cattle  on  certain  waste  lands. 

PATEE,  or  Pattee,  in  Heraldry,  a  cross,  small  in  the  centre, 
and  widening  to  the  extremes,  which  are  very  broad. 

PATELLA,  or  Limpet,  a  genus  of  insects  belonging  to  the 
order  vermes  testacea.  They  are  always  attached  to  some 
hard  body.  Their  summit  is  sometimes  acute,  sometimes 
obtuse,  flatted,  turned  back,  or  perforated. 

PATENT,  in  geneial,  denotes  something  that  stands  open  or 
expanded  ;  thus,  a  leaf  is  said  to  be  patent  when  it  stands 
almost  at  right  angles  with  the  stalk. 

Patent,  or  Letters  Patent,  are  wiitings  sealed  with  the  great 
seal  of  England,  by  which  a  man  is  authorized  to  do,  or  to 
enjoy,  any  thing  which  of  himself  he  coukl  not.  They  are  so 
called  on  account  of  their  form,  being  open,  «ith  their  seal 
affixed,  ready  to  be  exhibited  for  tiie  confirmation  of  the  autho- 
rity delegated  by  them.  Letters  patent,  for  new  inventions,  are 
obtained  by  petition  to  the  crown:  they  go  through  many 
offices,  and  are  liable  to  opposition,  on  account  of  the  want  of 
novelty,  &c.  and  if  obtained,  and  it  can  be  proved  that  the 
invention  was  not  uew,  or  had  been  made  public  previously  to 
the  granting  the  patent,  they  may  be  set  aside.  A  patent  at 
the  lowest  cost,  and  when  no  opposition  is  given  to  it,  will,  for 
foes  of  olhce,  specification,  &c.  cost  for  tlie  three  branches  of 
the  United  Kingdom,  three  hundred  pounds, 

PATHOLOGY,  that  part  of  medicine  which  explains  the 
symptoms  of  diseases. 

PATROL,  in  war,  a  round  or  march  made  by  the  guards,  or 
watch,  in  the  night-time,  to  observe  what  passes  in  the  streets, 
and  to  secure  the  peace  and  tranquillity  of  a  city  or  camp.  The 
patrol  generally  consists  of  a  body  of  five  or  six  men,  detached 
from  a  body  on  guard,  and  commanded  by  a  sergeant. 

PATRON,  in  the  canon  and  common  law,  is  a  person,  who 
having  the  advowson  of  a  parsonage,  vicarage,  or  the  like  spi- 
ritual promotion,  belonging  to  his  manor,  has,  on  that  account, 
the  gift  and  disposition  of  the  benefice,  and  may  present  to  it 
whenever  it  becomes  vacant. 

PATRONYMIC,  among  Grammarians,  is  applied  to  such 
names  of  men  and  women  as  are  derived  from  those  of  parents 
or  ancestors. 

PAUL,  a  short  bar  of  wood  or  iron,  fixed  close  to  the  cap- 
stan or  windlass  of  a  ship,  to  prevent  those  engines  from  rolling 
back  or  giving  way,  when  they  are  charged  with  any  great 
effort.  Paul  Bits,  are  pieces  of  timber  fixed  perpendicularly 
before  the  windlass,  near  the  middle  of  it,  and  serving  as  sup- 
ports to  the  pauls  which  are  pinned  into  them. 

PAULICIANS,  Christians  of  the  seventh  century,  disciples 
of  one  Constantine,  a  native  of  Armenia,  and  a  favourer  of  the 
errors  of  Manes. 

PAUPER.     A  person  receiving  public  charity. 

PAUSE,  in  Music,  a  mark  or  character,  consisting  of  a  curve 
drawn  over  a  dot,  and  signifying  (hat  the  note  or  the  rest,  over 
which  it  is  placed,  is  to  be  routinued  be>ond  the  regular  time. 

PAVEMENT,  a  layer  of  stone  or  other  matter,  serving  to 
cover  and  strengthen  the  ground  of  divers  places  for  the  more 
commodious  walking  on.  In  London  the  pavement  for  coach 
ways  is  chiefly  a  kind  of  granite  from  .Scotland;  and  on  the 
footpath  Yorkshire  paving  is  used  ;  the  kirbstone  is  usually  of 


Scotch  granite ;  courts,  stables,  kitchens,  halls,  churches,  Kn 
are  paved  usually  wiili  tiles,  bricks.  Hags,  or  fire  stones ;  and 
sometimes  with  a  kind  of  freestone  and  rag  stone.  In  France, 
the  public  roads,  streets,  courts,  &c  .  are  paved  with  gres,  a 
kind  of  freestone.  In  Venice,  the  streets,  &c.  are  paved  with 
brick;  churches  sometimes  with  marble,  and  sometimes  with 
Mosiac  work.  In  Amsterdam,  and  the  chief  cities  of  Holland, 
they  call  their  brick  pavement,  the  burgomasters'  pavement,  to 
distinguish  it  from  the  stone  or  flint  pavement,  which  is  usually 
in  the  middle  of  the  street,  serving  for  the  passage  of  their  horses, 
carts,  coaches,  and  other  carriages;  the  brick  holders  being 
designed  for  the  passage  of  people  on  foot. 

PAVO,  the  Peacock,  in  Ornithology,  a  genus  belonging  to 
the  order  of  gallinae.  The  head  is  covered  with  feathers  which 
bend  backwards  ;  the  feathers  of  the  tail  are  very  long,  and 
beautifully  variegated  with  eyes  of  diflerent  colours.  Latham 
enumerates  eight  species.  These  birds  feed  almost  solely  on 
insects  and  grain.  They  prefer  elevated  situations  for  roosting, 
choosing  the  tops  of  houses  and  the  highest  trees  for  this  pur- 
pose. They  were  considered  as  luxuries  for  the  table  by  the 
Romans,  and  the  young  ones  are  now  regarded  as  a  delicacy. 
Their  voice  is  harsh  and  dissonant,  and  in  perfect  contrast  to 
that  beauty  exhibited  by  their  plumage,  which,  in  the  language 
of  Bufion,  "  seems  to  combine  all  that  delights  the  eye  in  the 
soft  and  delicate  tints  of  the  finest  flowers,  all  that  dazzles  in 
the  sparkling  lustie  of  the  gem,  and  all  that  astonishes  in  the 
grand  display  of  the  rainbow." 

PAVO  ET  INDUS,  the  Peacock  and  Indian,  a  constellation 
situated  on  the  Antarctic  circle,  contains  twenty-six  stars,  of 
which  one  is  of  the  2nd  magnitude,  three  of  the  3d,  and  four  of 
the  4th.  The  brilliant  a  is  made  of  the  eye  of  the  proud  bird. 
It  has  20  ho.  1 1'  .30"  right  ascension  in  Time,  (Ann.  Var.  4". 84,) 
and  57"  17'  41".  S.  declination,  {Ann.  Var.  10"  72.) 

PAWN,  a  pledge  lodged  for  the  security  of  the  payment  of 
a  sum  of  money  borrowed. 

PAY,  To,  as  a  naval  terra,  implies  to  daub  or  anoint  the 
surface  of  any  body,  in  order  to  preserve  it  from  the  injuries  of 
tlie  water,  weather,  &c.  To  Pay  a  Vessel's  Bottom,  to  cover  it 
with  a  composition  of  tallow,  sulphur,  rosin,  &c. 

PAYING  Off,  the  movement  by  which  a  ship's  head  falls  to 
leeward,  particularly  when,  by  neglect  of  the  helmsman,  she  had 
inclined  to  windward  of  her  course,  so  as  to  make  the  head  sails 
shiver  in  the  wind.  Paying  off,  also  implies  the  payment  of  the 
ship's  oflicers  and  crew,  and  the  discharge  of  the  ship  from 
actual  service.  Paying  out,  or  Paying  atrag,  the  act  of  slack- 
ening a  cable  or  other  rope,  so  as  to  let  it  run  out  of  the  vessel- 

PAYMENT,  is  the  consideration  or  purchase-money  for 
goods,  and  may  be  made  by  the  buyer  giving  to  the  seller  the 
price  agreed  upon,  either  by  bill  or  note,  or  by  money. 

PEACE,  in  Law,  signifies  a  quiet  and  harmless  behaviour 
towards  the  king  and  his  people. 

PEACE,  Justices  of.    See  Justice  of  the  Peace. 

PEACH.  This  rich  and  delicious  fruit  is  highly  and  deserv- 
edly esteemed  at  table,  as  an  article  in  our  deserts  ;  and  when 
ripe  and  fresh,  is  grateful  and  wholesome,  seldom  disagreeing 
with  the  stomach,  unless  this  organ  be  not  in  a  healthy  state, 
or  the  fruit  has  been  eaten  to  excess.  When  preserved  in  wine, 
brandy,  or  sugar,  it  loses  its  good  properties.  The  kernels 
yield  a  salubrious  bitter.  The  flowers,  which  are  very  beauti- 
ful, and  appear  only  in  the  spring,  emit  an  agreeable  odour, 
have  a  bitterish  taste,  and,  including  the  calyx  as  well  as  the 
corolla,  are  used  for  medical  purposes.  The  leaves  are  occa- 
sionally employed  in  cookery,  but  they  ought  not  to  be  used 
without  great  caution,  on  account  of  their  injurious  properties. 
There  are  many  varieties  of  the  peach,  some  of  « liich  are  much 
more  esteemed  than  others.  The  mode  in  which  the  trees  are 
usually  propagated  is  by  a  process  usually  termed  budding,  or 
grafting  upon  the  stock  of  some  other  tree  ;  and  by  this  process 
those  of  any  favourite  kind  may  be  exactly  obtained. 

PEAK, a  name  given  to  the  upper  corner  of  those  sails  which 
are  extended  by  a  gaff,  or  by  a  yard  which  crosses  the  mast 
obliquely,  as  the  mizzen  jard  of  a  ship,  the  main  yard  of  a  by- 
lander,  &e.  The  upper  extremity  of  these  yards  and  gaffs  are 
also  denominated  the  peak. 

Peak  Haliards,  are  the  ropes  or  tackles  by  which  the  outer 
end  of  a  gaff  is  hoisted,  as  opposed  to  the  throat  halliards. 
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PEAR.  Til  p.  Common,  is  a  nell-known  garden  IVuit,  derived 
from  an  ICii^lisli  .slock,  (the  wild  prar  trrc.)  wliicli  prows  in 
hfd;ii'.s  iiiul  (liiikcls  in  Somcrsctsliirc  and  Sussex.  ItHould 
be  an  endless  task  to  describe  tlie  dinVreiit  known  varielics 
of  tlic  ecdiivaled  pear.  Some  of  these  are  very  lan;e,  and 
otliers  extremely  small  ;  some  liavc  a  rieli  and  liiseicius  llavour, 
and  others,  as  liie  Iron  pear,  are  so  hard  and  dlsasireealili'  to 
the  taste,  as  to  he  ali<olulely  unlit  lo  eat.  Pe.irs  arc  ehielly 
ii.sed  in  desserts;  and  one  or  two  of  the  kinds  are  stewed  willi 
sugar,  baked,  or  preserved  in  syrnp.  The  fermented  jnice  of 
pears  is  called  perry,  and  is  i>repar<'d  nearly  in  the  same  man- 
ner as  that  of  apples  is  for  cider.  The  greatest  (pianlilies  of 
perry  are  niaile  in  Worcestershire  and  Herefordshire.  The 
Squash,  the  DIdfield,  and  the  Barland  jierry,  are  esteemed  the 
best.  Many  of  the  dealers  in  ('hampalKne  wine  are  said  to 
use  perry  to  a  i;rcat  extent  in  the  adulleration  of  it ;  and, 
indeed,  really  [;ood  perry  is  little  inferior  in  llavour  or  quality 
lo  (Miampai'iic.  Of  the  wood  of  the  pear  tree,  which  is  li^lit. 
smooth,  e. impact,  and  of  a  yellowish  colour,  carpenters'  and 
joiners'  tools  are  usually  made,  as  well  as  the  common  kinds  of 
Hat  rulers,  and  measuriniv  scales.  It  is  also  used  for  picture 
frames  that  are  to  be  slaincd  black.  The  leaves  impart  a  yel- 
low die,  and  are  sometimes  employed  lo  communicate  a  green 
colour  lo  blue  cloth. 

PE.XKLS,  are  a  calculus  or  morbid  concretion,  formed  in 
cnnsec|uenee  of  some  external  injury  which  the  muscle  or  shell- 
lish  receives  that  produces  it,  particularly  from  lli<'  operations 
of  certain  minute  worms  which  occasionally  bore  even  (|uite 
tliroupli  to  the  animal.  The  pearls  are  formed  in  the  inside  on 
tlii'se  places.  Hence  it  is  easy  to  ascertain,  by  the  inspection 
of  the  outside  only,  whether  a  shell  is  likely  to  contain  pearls. 
If  it  be  quite  smooth,  without  cavity,  perforation,  or  callosity,  it 
may  with  certainty  be  pronounced  to  contain  none.  If,  on  the 
contrary  the  shell  be  pierced  or  indented  by  worms,  there  will 
always  be  found  either  pearls,  or  the  embryos  of  pearls.  It  is 
possible,  by  artilieial  perforation  of  the  shells,  to  cause  the  forma- 
tion of  these  substances.  The  process  which  has  been  ehielly 
recommended,  is  to  drill  a  small  hole  throu;;h  the  shell,  and  to 
fill  it  up  willi  a  piece  of  brass  wire,  rivclint;  this  on  the  outside 
like  tlie  head  of  a  nail  ;  and  the  part  of  the  wire  which  pierces 
the  interior  shininj;  coat  of  the  shell,  will,  it  is  said,  become  co- 
vered with  a  pearl.  As  lo  the  value  of  IJritish  pearls,  some 
have  been  found  of  size  so  lar^e  as  to  be  sold  for  £20 each,  and 
upwards  ;  and  £80  was  once  ollered  and  refused  for oneof  them. 
It  is  reported  in  Wales,  that  a  pearl  from  the  river  Conway, 
which  was  presented  to  the  (pieen  of  Charles  the  Second,  was 
afterwards  placed  in  the  regal  crown. 

T/ie  Oriental  Pi;.\RL  Muscle  lo  which  we  are  indebted  for 
nearly  all  the  pearls  of  eonimerce,  has  a  tlatlened  and  some- 
what circular  shell,  about  eight  inches  in  diameter  ;  Ihe  part 
near  the  hinge  bent  or  transverse,  and  imbricated  (or  covered 
like  slates  on  a  house)  with  several  coats,  which  are  toothed  at 
the  edges.  Some  of  the  shells  are  externally  of  sea-green  co- 
lour, others  are  chesiiut  or  reddish,  with  w  hilc  stripes  or  marks  ; 
and  others  whilish  with  green  marks.  These  shells  are  found 
both  in  the  American  and  Indian  seas.  The  principal  pearl 
fisheries  are  of  the  casts  of  Hindoostan  and  Ceylon.  "They  usu- 
ally commence  about  the  month  of  March,  and  occupy  many 
boats  and  a  great  number  of  hands.  Eacli  boat  has  generally 
twenty-one  men,  of  whom  one  is  the  captain,  who  acts  as  pilot ; 
ten  row  and  assist  the  diveis,  and  IIr^  remainder  are  divers, 
who  go  down  into  the  sea  alternately  by  li\ealatime.  The 
king  of  Persia  has  a  pear-sha;>ed  pearl  si  large  and  pure  as  lo 
have  been  valued  at  £110.000  sterling.  The  large,^t  round  pearl 
that  has  been  known,  belongs  to  the  Creat  Mogul,  and  is  about 
two-thirds  of  an  inch  in  diameter.  Pearls  from  the  fishery  of 
Ceylon  are  considered  more  valuable  in  England  than  those 
from  any  other  part  of  the  world.  The  smaller  kinds  arc  called 
seed  or  dust  piarls,  and  arc  of  comparatively  small  value,  being 
sold  by  the  ounce,  to  be  converted  into  powder. 

Tomaltc  Ar  i/ieial  PiiARLS,  take  tlie  blay  or  bleak  fish,  com- 
mon in  the  ThMiues,  scrape  olf  the  silvery  scales  from  the  belly  ; 
wash  and  rub  these  in  water.  Then  sull'er  this  water  to  scitlc, 
and  a  sc<liineiit  will  be  found,  of  an  oily  consistence.  A  little  of 
this  is  to  be  dropped  into  a  hollow  glass  bead  of  a  bluish  lint, 
and  shaken  about  so  as  to  cover  all  the  internal  surface  :  after 
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this,  the  bead  is  filled  u|>  with  melted  nliitc  n'nx,tOf;iTe  it  soli- 
dity and  weight. 

7'«  H7i;/fii  disciiliinrcd  Pp.ABl.r — Soak  them  in  hot  water,  in 
whi('li  some  bran  w  itii  a  little  tartar  and  alum  have  been  boiled, 
rub  tlicni  gently  between  the  hnnils,  wliiih  may  be  continur<l 
until  the  water  grows  cob'.,  or  until  iheobjecl  is  cllei-tid,  when 
tlicy  may  be  rinsed  in  lukewarm  water,  and  laid  on  writing 
paper  in  a  dark  place  to  cool. 

PEAT,  is  one  of  the  most  important  prodiietinns  of  alluvial 
grounil  ;  it  may  be  regarded  us  belonging  more  properly  to  the 
vegetable  than  lo  the  mineral  kingdom.  Peal  forimrly  coveied 
extensive  tracts  in  England,  but  is  disappearing  before  the  ge- 
nius of  agricultural  improvcnicnt,  which  has  no  where  produced 
more  important  edccts  than  in  the  conversion  of  the  black  and 
barren  peat  moors  of  the  northern  counli<-s  into  valuable  land, 
covered  with  luxuriant  herbage,  and  depastured  by  numerous 
flocks.  It  consists  of  wet  spongy  black  earth,  and  decayed 
vegetables. 

PEBI5LE.S,  the  name  of  a  genus  of  fossils,  'distinguished 
from  the  (lints  by  having  a  variety  of  colours.  These  are  defined 
to  be  stones  composed  of  crystalline  matter  debased  by  carth.s 
of  various  kinds  in  the  same  species,  and  then  subject  to  veins, 
clouds,  and  other  variegations,  usually  formed  by  incrustation 
round  a  central  nucleus,  but  somftimes  the  cfiect  of  a  simple 
concretion  ;  and  vcini'd  like  the  agates,  by  the  disposition 
V,  hiclithe  motion  of  the  lluid  they  were  formed  in  gave  tbeir 
dillerent  coloured  substances. 

PECK,  an  English  measure,  the  fourth  part  of  a  bushel. 

PECTEN,  Ihc  .Scalhp.  a  genus  of  shell  li>h,  Ihe  characters  of 
which  are  these  :  the  animal  is  a  telhys  ;  the  shell  bivalve  and 
une(pial  ;  the  hinge  toolhless,  having  a  small  ovated  hollow. 

PECOR.A,  in  Natural  History,  the  fifth  order  of  the  class 
Mammalia.  There  arc  eight  genera,  viz.  .Vnlelope,  Bos,  Ca- 
mclus,  Cainelopardalis,  Capra,  Cervus,  Mosehns,  Ovis. 

PECULIAR,  signifies  a  particular  parish  or  church  that  hath 
jurisdiction  within  itself  for  probate  of  wills,  &e.  exempt  from 
the  ordinary,  and  the  bishop's  court.  The  Court  of  Peculiars 
is  that  which  deals  in  certain  parishes,  lying  in  several  dio- 
ceses ;  which  parishes  arc  exempt  from  the  jurisilletiou  of  the 
bishops  of  those  dioceses,  and  are  peculiarly  belonging  lo  the 
archbishop  of  Canterbury,  within  whose  province  there  are 
fifty-seven  such  peculiars. 

PEDESTAL,  in  Architecture,  the  lowest  part  of  an  order  of 
columns,  being  that  part  whii'h  sustains  Ihc  column,  and  serves 
as  a  foot  on  which  it  may  stand  erect. 

PEDICELLVIA,  a  genus  of  insects  belonging  to  the  order 
vermes  mollusca. 

PEDICULUS,  Loj/«e,  a  genus  of  insects  of  the  order  aptera. 

PEEK,  is  a  term  used  in  various  senses.  .\n  anchor  is  said 
to  be  a-peek  when  the  ship  being  about  to  weigh,  (monies  over 
her  anchor,  so  tliat  the  cable  hangs  perpeiidlcularly  between 
the  hawse  and  the  anchor.  (Sec  liie  arlielcs  .\NelioK  and  A- 
Pl^EK.)  Also,  the  bringing  a  ship  into  the  above  position  is  call- 
ed heaving  a-pcck.  She  is  likewise  said  lo  riile  a-peek  when 
lying  with  her  main  and  fore  yards  hoisted  up,  one  end  of  her 
yards  is  brought  down  to  the  shrouds,  and  the  other  raised  up 
on  end ;  which  is  ehielly  done  when  she  lies  at  rest  in  rivers, 
lest  other  ships,  falling  foul  other,  should  break  her  y  ards.  Peek 
is  also  used  for  Ihe  room  in  the  hold,  from  the  bills  forward  to 
the  stern.  In  this  place  men  of  war  keep  their  powder,  and 
nicrehantmen  their  victuals. 

PEKR,  in  general,  signifies  an  equal,  or  one  of  the  same  rank 
and  station  ;  hence,  in  the  acts  of  some  councils,  we  find  these 
words,  "  v\ith  the  consent  of  our  peers,  bishops,  abbots,"  &c. 
Afterwards  the  same  term  was  applied  to  the  vassals  or  tenants 
of  the  same  loid,  who  were  called  peers,  because  they  were  all 
equal  in  condition,  and  obliged  to  serve  and  attend  him  in  his 
courts  ;  and  peers  in  fiefs,  because  they  all  held  fiefs  of  the  same 
lord.  The  term  peers  is  now  applied  to  those  who  are  impa- 
nelled in  an  ini|uesl  upon  a  person  for  conviclliig  or  acquitting 
him  of  any  oll'ence  laid  to  his  charge;  and  the  reason  why  the 
jury  is  so  called,  is,  because  by  the  common  law.  and  the  cus- 
tom of  this  kingdom,  every  person  is  to  be  tried  by  his  peers, 
or  equals;  a  lord  by  the  lords,  and  a  commoner  by  commoners. 

Piiui  iifllie  Realm,  a  noble  lord  who  has  a  seat  and  vote  in 
the  house  of  lords,  which  is  also   called   the  house  of  peers. 
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These  lords  are  called  peers,  because,  lliou<tli  lliere  is  a  dis- 
tinction of  degrees  in  our  uobilitv,  jet  in  public  actions  they 
are  ccpial,  as  in  their  votes  in  parliaiiient,  and  in  trying  any 
nobleman,  or  other  person,  impeached  by  the  commons,  &c.  A 
peer  is  not  to  be  put  upon  any  inquest,  even  though  the  cause 
has  a  relation  to  two  peers  ;  but  in  trials  where  any  peer  is 
either  plaintifl  or  defendant,  there  must  be  two  or  more  knights 
returned  on  the  jury.  Where  a  peer  is  defendant  iu  a  court  of 
equity,  he  is  not  to  be  sworn  to  his  answer,  but  it  may  be  upon 
his  honour,  as  in  the  trial  of  peers;  however,  when  a  peer  is  to 
answer  to  interrogatories,  or  to  make  an  allidavit,  or  is  to  be 
examined  as  a  witness,  he  is  to  be  sworn. 

PEERESS,  a  woman  who  is  noble  by  descent,  creation,  or 
marriage.  If  a  peeress  by  descent  or  creation  marries  a  per- 
son under  the  degree  of  nobility  she  still  continues  noble;  but 
if  she  obtains  that  dignity  only  by  marriage,  she  loses  it  on  her 
afterw  ards  marrying  a  commoner  ;  yet  by  the  courtesy  of  Eng- 
land she  alway  retains  the  title  of  her  nobility.  No  peeress 
ran  be  arrested  for  debt  or  trespass  ;  for  though,  on  account  of 
Iheir  sex,  peeresses  cannot  sit  in  the  house  of  lords,  yet  they 
enjoy  the  privileiJies  of  peers,  and  therefore  all  peeresses  by 
birth  are  to  be  tried  by  tlieir  peers. 

PEGASUS,  one  of  the  old  constellations,  and  known  as  the 
fabled  favourite  of  the  Muses,  is  a  paratanellon  of  Aquarius, 
and  the  zodiacal  Fishes.  We  think  this  affinity  is  far  more 
symbolical  of  the  inroad  of  the  Scythians  into  Egypt  in  the 
7th  century,  than  of  the  ark  of  Noah,  before  the  Christian  era  ; 
though  it  is  not  to  he  denied  that  the  arkite  and  solar  worship 
are  freiiuently  cimfounded  in  a  much  more  extraordinary  way, 
than  tlie  debased  and  slavish  Romans  confounded  science  and 
folly,  by  the  deification  of  Antonius,  whose  medals,  statutes, 
temples,  city,  oracles,  and  constellations,  are  well  known,  and 
still  dishonour  the  memory  of  Hadrian. 

Pegasl's,  is  also  a  genus  of  fishes,  of  the  order  nantes. 

PELAGIANS,  a  Christian  sect  who  appeared  before  the  lat- 
ter part  of  the  fourth,  or  the  beginning  of  the  fifth  century. 
They  are  said  to  have  maintained,  I.  That  Adam  was  by  nature 
niorlal,  and  whether  he  had  sinned  or  not  would  certainly  have 
died.  2.  That  the  consequences  of  Adam's  sin  were  confined 
to  his  own  person.  3.  That  new-born  infants  are  in  the  same 
condition  with  Adam  before  the  fall.  4.  That  the  law  <iualified 
men  fc.r  the  kingdom  of  heaven,  and  was  founded  upon  equal 
promises  with  the  gospel.  5.  That  the  general  resurrection  of 
the  dead  docs  not  follow  in  virtue  of  our  Saviour's  resurrection. 
6.  That  the  graee  of  God  is  given  according  to  our  merits.  7. 
That  this  grace  is  not  granted  for  the  performance  of  every  mo- 
ral act;  tlie  liberty  of  the  will,  and  information  in  points  of  duty, 
being  sufficient,  &ic. 

PELECANUS,  the  Pelican,  in  Natural  History,  a  genus  of 
birds,  of  the  order  anseres.  There  are  thirty  species,  of  which 
we  shall  notice  the  following  :  The  great  pelican,  is  sometimes  of 
the  weight  of  2.'}  pounds,  and  of  the  widlli,  between  the  extreme 
points  of  the  wings,  of  15  feet ;  the  skin  between  the  sides  of  the 
upper  mandible,  is  extremely  dilatable,  reaching  more  than  half 
a  foot  down  the  neck,  and  capable  of  containing  many  quarts  of 
water.  This  skin  is  oflen  used  by  sailors  for  tobacco  pouches, 
and  has  been  occasionally  converted  into  elegant  ladies' work- 
bags.  About  the  Caspian  and  Black  seas  these  birds  are  very 
numerous,  and  they  are  cliielly  to  be  found  in  the  warmer  re- 
gions, inhabiting  almost  every  country  in  Africa.  They  build 
in  the  small  isles  of  lakes,  far  from  the  habitations  of  man. — The 
American  pelican,  is  about  the  size  of  a  goose  ;  of  this  bird  it 
is  reported  that  it  will  bring  large  supplies  of  food  to  any  dis 
abled  and  diseased  companion  ;  and  that  the  natives  of  the 
island  of  Assumption,  by  confining  one  near  the  shore,  fre- 
quently induce  others  to  make  these  generous  presents,  which 
are  fraudulently  (ujnverted  to  the  purpose  of  food  for  the  island- 
ers.— The  man-of-war  bird,  is  small  in  body,  but  between  the 
extremilies  of  the  wings  fourteen  feet  in  width.  It  is  seldom 
seen  but  within  the  fr(q)ics,  and  not  unfrcquently  is  observed 
two  hundred  leagues  from  land.  It  watches  the  movements  of 
fishes  from  a  very  considerable  height,  and  pounces  upon  them 
with  unfailing  success,  returning  from  its  immersion  with  ecpial 
rapidity.— The  earbo,  or  cormorant,  nearly  as  laige  as  a  goose, 
is  found  iu  many  places  both  of  the  old  and  the  new  world,  and  is 
to  be  met  with  in  the  northern  parts  of  this  island.  These  birds 


are  shy  and  crafty,  but  frequently  eat  to  so  great  an  excess  as 
to  induce  a  species  of  lethargy,  in  which  they  are  caught  by 
nets  thrown  over  them,  without  their  making  an  eftort  to  escape. 
They  are  trained  by  the  Chinese  to  fish  for  them.  By  a  ring 
placed  round  their  necks,  they  are  prevented  swallowing  what 
they  take,  and,  when  their  pouches  are  filled,  they  unload  them, 
and  at  the  command  of  their  owners  renew  their  divings  ;  two 
will  be  seen  combining  their  efforts  to  secure  a  fish  too  large 
for  the  management  of  one  only.  Wlien  their  work  is  finished 
to  the  employer's  satisfaction,  the  birds  have  a  full  allotment 
of  the  spoil,  for  their  reward  and  encouragement.  In  Macao, 
also  these  birds  are  thus  domesticated,  taking  extreme  delight 
in  the  exercise,  and  constituting  a  source  of  very  considerable 
profit  to  their  owners.  They  weie  formerly  trained  and  used  in 
the  same  manner  in  England  ;  and  Charles  I.  had  an  oflicer  ot 
his  hossehold,  called  master  of  the  cormorants. — The  Soland 
goose,  or  gannet,  weighs  about  seven  pounds,  and  inhabits  in 
great  numbers  the  northern  isles  of  this  kingdom.  It  is  migra- 
tory, and  drawn  to  this  country  by  the  shoals  of  herrings  and 
pilchards,  whose  movements  it  watches  with  the  most  anxious 
vigilance.  The  young  birds  are  sold  iu  great  plenty  at  Edin- 
burgh, where  they  are  frequently  introdi-cad  before  dinner  as 
a  stimulus  to  appetite.  In  St.  Kilda  it  is  supposed  that  up- 
wards of  twenty  thousand  of  these  birds  are  taken  annually. 
They  constitute  an  important  article  of  food  to  the  inhabitants, 
who,  to  procure  both  the  eggs  and  young  ones,  expose  them- 
selves to  the  most  imminent  dangers  on  elevated  and  precipi- 
tous cliffs,  and  in  several  instances  have  fallen  victims  to  the 
hardihood  with  which  they  have  pursued  their  researches  dur- 
ing the  breeding  season. 

PELECOID,  or  Pi;lecoii)es,  hatchet  form,  in  Geometry, 
contained  under  the  two  inverted  qua- 
drantal  arcs  AB  and  AD,  and  the  se- 
micircle BCD.  The  area  of  the  pele- 
coid  is  demonstrated  to  be  equal  to  the 
square  AC;  and  that  again  to  the 
rectangle  E  B.  It  is  equal  to  the 
square  AC,  because  it  wants  of  the 
square  on  the  left  hand  the  two  seg- 
ments A  B  and  A  D,  which  are  equal 
to  the  two  segments  B  C  and  C  D,  by 
which  it  exceeds  it  on  the  right  hand. 

PELICAN,  in  Chemistry,  a  kind  of  double  glass  vessel,  used 
in  distilling  liquors  by  circulation  ;  it  consists  of  a  cucurbit 
and  alembic  head,  with  two  tubes  bending  into  the  cucurbit 
again. 

PELL,  Dr.  John,  an  eminent  English  mathematician,  was 
born  at  Sonthwick,  in  the  county  of  Sussex,  in  1610,  and  died 
in  London  in  1G85,  at  the  age  of  74.  He  was  author  of  nume- 
rous papers  and  treatises  on  mathematical  and  astronomical 
subjects,  hut  none  of  them  are  now  of  sufiicient  importance  to 
be  enumerated  in  this  place  ;  but  a  complete  catalogue  of  them 
may  be  seen  in  Dr.  Hutton's  Mathematical  Dictionary. 

PELLICLE,  among  Physicians,  &c.  denotes  a  thin  film  or 
fragment  of  a  membrane. 

PEN,  a  well-known  instrument  tised  in  writing,  the  origin  of 
which  is  unknown.  The  fountain  pen  is  made  of  silver, 
brass,  or  copper,  &c.  and  is  so  contrived  that  it  will  hold  a 
considerable  quantity  of  ink,  which  it  discharges  as  the  writer 
proceeds.  The  following  method  has  been  recommended  for 
making  a  self-giving,  or  fountain  pen  : — The  pen  is  made  of 
two  quills  ;  the  fop  one,  which  we  shall  call  No.  1,  and  the 
other  No.  2.  When  jou  have  ready  both  quills  like  the  model, 
take  care  that  the  top  of  No.  1.  be  made  air-tight,  (which  we 
do  by  dropping  a  small  piece  of  cobbler's  wax  at  the  bottom, 
and  then  warm  it  a  little  ;)  fill  it  nearly  with  ink,  say  about  a 
quarter  of  an  inch  from  the  brim  ;  take  a  small  piece  of  cambric 
or  muslin,  (caml)ric  answers  the  best,)  cover  the  top  with  it  so 
that  the  ink  may  not  drop  out,  join  both  quills  together,  by 
putting  No.  1.  into  No.  2.  and  the  pen  is  ready  for  use.  When 
you  want  to  write,  lake  the  pen  in  your  right  hand,  give  a  gen- 
tle shock  on  your  left  hand,  or  on  a  table,  and  the  ink  will  run 
down  immediately  into  the  pen ;  this  must  he  repeated  every 
time  ink  is  wanted.  This  very  cheap  self-yivivij  ink  pcv,  is 
extremely  useful  for  reporters  and  persons  going  into  the 
country,  and  also  to  many  others,  who  will  take  delight  in 
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niakinp  use  of  it.     The  pen   slioulil   be   put  in  a   liltio  case  to 
ciiir\  iilioiit. 

I'lCNAL  Laws,  or  Statdti-.s.  liaviiij;  been  tikkIc  on  ninny 
occasions,  to  punish  or  deter  olR'nilcrs,  they  ou^ht  to  1)C  con- 
strued stiicllv.  anil  not  be  cxtciiilid  by  (•((uity,  but  the  words 
ofihcni  may  lie  interpreted  benelicially  aeeordin;;  to  the  intent 
of"  the  l(  ;:islalor. 

I'KNALTY,  is  a  forfcilnre  inllirtfd  lor  not  ronipl\in^  willi 
the  ref;ulations  of  certain  acts  of  parliament ;  a  penally  is  also 
annexed  to  secure  the  performance  of  certain  covenants  in  a 
died,  articles  of  agreement,  copartnership,  &e.  In  a  bond  also 
for  payment  of  money,  it  is  usual  to  annex  a  penalty  in  double 
the  amount  of  the  obligation. 

PIvNANCi;,  in  our  Canon  I^aw,  is  an  ecclesiastical  punisli- 
nienl.  cliielly  ailjiidired  to  the  sin  of  fornication. 

I'KNCIL,  an  instrument  used  by  painters  for  laying  on  their 
colours.  Pencils  arc  of  various  kinds,  and  made  of  various 
materials  ;  the  larger  sorts  are  made  of  boar's  bristles,  the  thick 
ends  of  which  are  bound  to  a  stick,  large  or  small  accordini;  to 
the  uses  they  arc  desijcned  for;  these,  when  large,  arc  called 
brushes.  The  finer  sorts  of  pencils  are  made  of  camels',  badg- 
ers', and  squirrels'  liair,  and  of  the  down  of  swans;  these  are 
tied  at  the  upper  end  with  a  piece  of  strong  thread,  and  enclos- 
ed in  the  barrel  of  a  quill.  All  good  pencils,  on  being  drawn 
between  the  lips,  come  to  a  line  point. 

Pencil,  Bhvk  I.tad.  'I'he  common  trasli  are  made  of 
black  lead  in  powder,  stirred  in  melted  sulphur,  and  poured 
into  the  pencil-case,  which  is  itself  made  of  cedar  ;  but  good 
pencils  are  made  of  solid  black  lead  glued  on  the  cedar,  and 
properly  covered  and  finished.  You  may  easily  know  by  hold- 
ing a  pencil  to  the  flame  of  a  candle  whether  it  be  of  the  former 
or  latter  sort.  The  sulphur  in  the  former  will  ignite  and 
throw  out  a  smell  ;  black  lead  does  neither. 

Pencil  of  Itui/s,  in  Optics,  denotes  a  number  of  rays  diverg- 
ing from  some  luminous  point,  which,  after  falling  upon  and 
passing  through  a  lens,  converge  again  on  entering  the  eye. 

PENDANT,  an  ornament  hanging  at  the  car,  frequently  con- 
sisting of  diamonds,  pearls,  and  other  precious  stones. 

Pendant,  or  Pctmaiit,  a  sort  of  long  narrow  banner  dis- 
played from  the  mast-head  of  a  ship  of  war,  and  usually  ter- 
minating in  two  ends  or  points,  called  the  swallow's-tail.  It 
denotes  that  a  vessel  is  in  actual  service. 

liroad  Pendant,  is  a  kind  of  flag  terminating  in  one  or  two 
points,  used  to  distinguish  the  chief  of  a  squadron. 

Pendant,  is  also  a  short  piece  of  rope,  fixed  on  each  side 
under  the  shrouds,  upon  the  heads  of  the  main  and  fore  masts, 
from  which  it  depends  as  low  as  the  cat-harpings,  having  an 
iron  thimble  spliced  into  an  eye  at  the  lower  end,  to  receive 
the  hooks  of  the  main  and  fore  tackles.  There  are,  besides, 
many  other  pendants  of  this  latter  kind,  which  are  generally 
single  or  double  ropes,  to  whose  lower  extremity  is  attached 
a  block  or  tackle  ;  such  are  the  fish  pendant,  stay-tackle  pend- 
ant, yard-tackle  pendant,  reef-tackle  pendant,  &c.  all  of  which 
arc  employed  to  transmit  the  efforts  of  their  respective  tackles 
to  some  distant  object. 

Rudder  Pendant,  is  a  strong  rope  made  fast  by  means  of  a 
chain  to  a  rudder.  Its  use  is  to  prevent  the  loss  of  the  rudder, 
if  accidentally  unshipped  or  disengaged  from  the  gudgeons. 

PENDULUM,  in  Mechanics,  denotes  any  heavy  body  so 
suspended  that  it  may  vibrate,  or  swing  backwards  and  for- 
wards, about  some  fixed  point,  by  the  action  of  gravity.  The 
vibrations  of  a  pendulum  are  called  ils  oscillations,  the  lime  of 
each  being  counted  from  the  time  of  its  descent  from  the  highest 
point  on  one  side,  till  it  attains  the  highest  point  on  the  oppo- 
site side.  A  pendulum,  therefore,  is 
a  heavy  body  15,  suspended  upon 
and  moving  about  some  fixed  point 
at  A  as  a  centre.  Here  the  point  \ 
is  called  the  centre  of  mntion,  or  of 
suspension,  and  the  line  P  Q  parallel 
to  the  horizon,  the  or;'*  of  oscillation. 
and  that  point  in  the  body  IJ,  into 
which,  if  all  the  mailer  of  the  body 
was  condensed,  so  as  still  to  perform 
its  oscillations  in  the  same  time,  is 
oa'lud  the  centre  of  oscillation  ;  and 


the  distance  of  this  point  from  the  point  of  KUspcnuinn,  is 
acroiinled  the  Irnr/l/i  i'{  t\ic  pendulum.  .See  fVji/ic  (//' OsciL- 
l.A  rioN. — Pcniluhims  rcceiie  (larliciiLir  deiKiiiiinaliiMjs.  arcoril- 
ing  to  the  niateiials  ofwhicli  the)  are  composed,  or  llir  pur- 
poses they  arc  intendt'il  to  answer;  for  an  account  ufuliirli, 
see  the  subsequent  part  of  this  arlicle;  we  shall  lure  confine 
our  remarks  to  the  theory  of  the  simple  pendulum. 

Simple  PtNDi'LlJM,  theoretically  considered,  is  a  single  weight 
atlaclud  lo  a  string  supposed  to  be  devoid  of  gravity,  and  oscil- 
lating frccl),  without  icsislanic  either  from  Iriclion  or  the  air. 

Properties  oftltc  Simple  I'euitiilitm  thus  conslituUd,  and  litirat- 
iiii/  in  small  circular  Arcs.—  ].  The  vibialions  of  the  sami;  pen- 
dulum, or  of  diil'erent  pindulums  of  the  same  length,  and  in 
ihe  same  place,  in  very  small  arcs  of  circles,  arc  alwajs  per- 
loimcd  in  the  same  time.  2.  The  velocity  of  tne  bob',  in  ihe 
lowest  point  of  the  arc,  will  be  very  nearly  as  the  lentih  of  ihe 
chord  of  the  arc  which  it  describes  in  ils  descent.  :).  The  li.iirs 
of  vibration  of  diflcrent  pendulums  are,  to  each  other,  as  Ihe 
square  roots  of  their  length.  Or  their  lengths  arc  as  the 
.squares  of  the  number  of  vibrations  performed  in  the  same 
time.  4.  On  the  supposition  above  made,  li:.  that  llieie  is 
neither  friction  nor  resistance  opposed  to  the  motion  of  the 
pendulum,  that  motion  would  be  perpetual,  that  is,  the  force 
which  it  acquires  in  its  descent  would  carry  it  op  to  the  same 
height  on  the  opposite  side,  which  would  be  again  repeated  in 
its  descent,  and  thus  it  would  continue  to  oscillate  constantly 
through  the  same  arc,  and  conscqinntly  its  vibrations  unil'orni 
and  perpetual.  But  as  it  is  impossible  to  divest  it  of  these 
two  retarding  forces,  it  is  obvious,  as  well  from  theory  as  prac- 
tice, that  without  the  application  of  some  external  force,  the 
vibrations  will  be  shortened  in  every  ascent,  and  the  motion  of 
the  pendulum  ultiujately  cease.  5.  The  lime  of  vibration  in  a 
circular  arc  of  any  sensible  magnitude,  is  expressed  by  the 
following  formuhe: 
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Where  rf  ^  2  A  B,  or  twice  the  length  of  the  pendulum,  a  := 
C  B  the  versed  sine  of  half  the  arc  of  vibration.  ^  =  \G  -f:,  half 
the  force  of  gravity,  and  /»  — 3-14l(>  the  circumference  of  a  cir- 
cle whose  diameter  is  1.  6.  When  a  is  very  small,  as  in  the 
preceding  cases,  then  writing  21  instead  of  c/,  and  omittin;;  all 
the  terms  in  the  series  beyond  the  second  as  being  inconsider- 
able, we  shall  have 

time  :=  p  n/±  X  (  1   +  ^)  =  -^7  ^/.^  X  (8/  +  „.) 

7.  Or  instead  of  using  the  versed  sine  of  the  half  arc,  we  intro- 
duce the  degrees  in  that  arc,  the  expression  becomes 


ii,ue=p^±x   (l     +    ^j). 


Properties  of  Pendulums  vibrating  in  ci/cloidal  Arcs. — 1.  It  is 
a  property  of  the  cycloid  that  its  evolute  is  a  cycloid,  similar 
and  equal  to  the  former.  If  therefore  a  pendulum  be  sus- 
pended from  C,  the  point  of 
concurrence  of  two  equal  in- 
verted semicycloidal  checks, 
and  be  made  to  vibrate  be- 
tween them,  the  bob  «ill  de- 
scribe the  cvcloidal  arc  11  A  K, 
and  the  properties  of  a  pen- 
dulum thus  suspended  are  : 
2.  The  time  of  oscillation  in 
all  ares,  whether  great  or 
small,  are  performed  in  the 
same  time.  S.  The  time  of  vibration  in  any  are,  is  to  the  lime 
in  which  a  heavy  body  would  fall  by  the  force  of  gravity  through 
half  the  length  of  tlie  pendulum  ;  as  the  circumference  of  a 
circle  is  to  its  diameter.     Now  by  the  laws  of  falling  bodies 

^  ^-  =  the   time   of  a   body   falling  tbrough  }  /,  or  i  C  A ; 

■iff 

therefore  putting  p  n:  3"141C,  the  circumference  of  a  circle 


whose  diameter  is  1,  we  have  as  1"  :  p 


n/. 


2g 


■P 


N/-L 
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time  of  vibration  of  a  pendulum  wliose  length  is  I.  4.  In  tliis 
formula,  as  well  as  in  those  given  above,  the  time  of  vibration 
depends  not  ox\\y  on  tlie  length  of  the  pendulum,  but  also  on 
the  value  off/,  which  differ  in  different  latitudes;  and  conse- 
quently the  lengths  of  the  pendulum  designed  to  vibrate  any 
proposed  number  of  times  in  a  second,  in  any  place,  must  be 
regulated  by  the  value  of  </,  or  by  the  force  of  gravity  at  that 
place.  5.  The  value  ofy  in  the  latitude  of  London  is  \6-i,  feet, 
or  193  inches,  which  being  substituted  for^  in  the  expression  p 

>>/  —  =:  1",  gives  /  rz  3i)'ll,  or  39J  inches  for  the  length  of  the 
2^ 

seconds'  pendulum,  which  is  extremely  near  the  true  length  as 
determined  from  accurate  experiments,  which  shew  it  to  be 
about  39J  inches.  6.  From  the  above  formula  may  also  be 
found  the  force  of  gravity  in  any  particular  place,  the  length  of 
the  seconds'  pendulum  being  previously  found  from  experi- 

ment;  for,  squaring  the  above,  we  have  —  =  I,  or^:=  I  ]>'' ', 

the  descent  of  a  heavy  body  in  one  second,  in  terms  of  the 
length  of  the  seconds'  pendulum  ;  and  this  is  a  much  more 
accurate  method  of  finding  tlie  force  of  gravity,  than  any  other 
which  depends  simply  on  experiments.  7.  In  the  simple  pen- 
dulum, vibrating  in  very  small  arcs,  we  found  that  the  time  of 

one  vibration  was  nearly  =  p  'v—  x  M   +    —^y,  where  a  is 

the  versed  sine  of  half  the  arc  of  vibration,  whereas  in  a  cycloid 


the  time  is  simply  p  -^  "^  — , 


vibration  in  the  former  case  is  rr  X 


and  therefore  the  time  lost  each 
a  p 


v± 


or,  estimating  by 


IPp 


I 


w  p  I   I 

the  degrees  of  the  arc,  it  is   ..^.^v  X  "^.3—;  and  hence  we  may 

•■ompute  how  much  the  pendulum  must  be  shortened  in  the 
former  case  to  make  its  vibrations  correspond  with  one  vibrat- 
ing =is  in  the  latter  case.  8.  And  since  the  length  of  tlie  pen- 
dulum varies  in  different  latitudes  in  consequence  of  the  vaii- 
ation  in  the  force  of  gravity,  on  this  principle  is  computed  the 
following  Table,  which  shews  the  length  of  the  seconds' 
pendulum  for  every  five  degrees  of  latitude  from  the  equator  to 
the  pole. 


Deg.  of  Latitude. 

Length  of  Pendulum. 

Dee.  of  Latitude. 

Length  of  Pendulum. 

0 

39-027 

50 

39120 

5 

39  029 

55 

39- 142 

10 

39  032 

60 

39-158 

15 

39036 

65 

39-108 

20 

39  044 

70 

39  177 

25 

39  057 

75 

39  1 87 

30 

39070 

80 

.•59  191 

35 

39084 

85 

39  195 

40 

39  097 

90 

39197 

45 

391 11 

The  foregoing  laws,  &c.  of  the  motion  of  pendulums,  caiinnt 
strictly  hold  good,  unless  the  thread  that  sustains  the  ball  be 
void  of  weij^ht,  and  the  gravity  of  the  whole  ball  be  collected 
into  a  point.  In  practice,  therefore,  a  very  fine  thread,  and  a 
small  ball,  but  of  a  very  heavy  matter,  are  to  be  used.  But  a 
thick  thread  and  a  bulky  ball  disturb  the  motion  very  much; 
for  in  that  case,  the  simple  pendulum  becomes  a  compound 
one;  it  being  much  the  same  thing,  as  if  several  weights  were 
applied  to  the  same  inllexible  rod  in  several  places. 

Having  said  thus  much  with  regard  to  simple  pendulums,  it 
remains  only  to  offer  a  few  remarks  on  the  nature  of  compound 
pendalums,  as  applied  to  clocks  and  other  machines  where  uni- 


form motion  is  required.  We  have  seen  above,  that  pendulums 
in  different  latitudes  require  to  l-.c  of  different  lengths,  in  order 
that  they  may  perlorm  their  vibrations  in  the  same  lime  ;  but 
besides  this,  there  is  another  irregularity  in  the  motion  of  a 
pendulum  in  the  same  place,  arising  from  the  different  degrees 
of  temperature.  Heat  expanding  and  cold  contracting  the 
rod  of  the  pendulum,  a  certain  small  variation  must  necessarily 
follow  in  the  time  of  its  vibration  ;  to  remedy  which  defect  vari- 
ous methods  have  been  invented  for  constructing  what  are 
commonly  called  compensation  pendulums,  or  such  as  shall 
always  preserve  the  same  distance  between  the  centre  of  oscil- 
lation and  the  point  of  suspension ;  but  of  these  we  can  only 
describe  one  or  two  of  the  most  approved  construction. 

Compound  or  Compensation  Penuulums,  have  received  dif- 
ferent denominations  from  their  form  and  materials,  as  the 
gridiron  pendulum,  mercurial  pendulum,  lever  pendulum,  &c. 

Gridiron  Pendulum.  Instead  of  one  rod,  this  pendulum  is 
composed  of  any  convenient  odd  number  of  rods,  as  five,  seven, 
or  nine;  being  so  connected,  that  the  effect  of  one  set  of  them 
counteracts  that  of  the  other  set ;  and  therefore,  if  they  are 
properly  adjusted  to  each  other,  the  centres  of  suspension  and 
oscillation  will  always  be  equidistant.  The  two  outer  rods, 
X  15,  C  D,  which  are  of  steel,  are  fastened  to  the  cross  pieces 
AC,  B  D,  by  means  of  pins.  The  next  two  rods,  E  F,  G  H,  are 
of  brass,  and  are  fastened  to  the  lower  bar  B  B,  and  to  the 
second  upper  bar  EG.  The  two  following  rods  are  of  steel, 
and  are  fastened  to  the  cross  bars  E  G  and  I  K.  The  two  rods 
adjacent  to  the  central  rod  being  of  bra.ss,  are  fastened  to  the 
cross  pieces  I  K  and  LM  ;  and  the  central  rod,  to  which  the 
ball  of  the  pendulum  is  attached,  is  suspended  from  the  cross 
piece  L  M,   and  passes  freely   through  a 

i  perforation  in  each  of  the  cross  bars  I K, 

B  D.     From  this  disposition  of  the  rod.s, 
A  it  is  evident,  that  by  the  sxpansion  of  the 

extreme  rods,  the  cross  piece  B  D,  and 
the  two  rods  attached  to  it,  will  descend; 
but  since  these  rods  are  expanded  by  the 
same  heat,  the  cross  piece  E  G  will  conse- 
quently be  raised,  and  therefore  also  the 
two  next  rods;  but  because  these  rods  are 
also  expanded,  the  cross  bar  ]  K  will 
descend  ;  and  by  the  expansion  of  the  two 
next  rods,  the  piece  L  M,  will  be  raised  a 
quantity  sufhcient  to  counteract  the  ex- 
pansion of  the  central  rod.  Whence  it  is 
obvious,  that  the  effect  of  the  steel  rod  is 
to  increase  the  length  of  the  pendulum  in 
hot  weather,  and  to  dimini.^h  it  in  cold 
weather,  and  that  the  brass  rods  have  a 
contrary  effect  upon  the  pendulum.  The 
effect  of  the  brass  rods  must,  however,  be 
equivalent  not  only  to  that  of  the  steel 
rods,  but  also  to  the  part  above  the  frame 
and  spring  which  connects  it  with  the 
cock,  and  to  that  part  between  the  lower 
part  of  the  frame  and  centre  of  the  ball. 

Another  excellent  contrivance,  for  the 
same  purpose,  is  described  in  a  French 
author  on  clock-making.  It  was  used  in 
the  north  of  England  by  an  ingenious 
artist,  about  fifty  years  ago.  This  inven- 
tion is  as  follows  : — A  bar  of  the  same 
metal  with  the  rod  of  the  pendulum,  and 
of  the  same  dimensions,  is  placed  against 
the  back  part  of  the  clock-case  ;  from  the 
top  of  this  a  part  projects,  to  which  the 
upper  part  of  the  pendulum  is  connected 
by  twe  fine  pliable  chains  or  silken  strings, 
which  just  below  pass  between  two  plates 
of  brass,  whose  lower  edges  always  ter- 
minate the  length  of  the  pendulum  at  the 
'  upper  end.     These  plates  are  supported 

on  a  pedestal,  fixed  to  the  back  of  the 
case.  The  bar  rests  upon  an  immoveable  base,  at  the  lower 
part  of  the  case  ;  and  is  inserted  into  a  groove,  by  which  means 
il  is  always  retained  in  the  same  position.     From  this  con- 
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struction,  it  ise\i<li-iit  that  l!ic  extension  or  contrneliiiii  (if 
this  bar,  and  f)!  llie  mil  of  llic  iienduliini,  will  lie  e(|iiril,  and  in 
contrary  directions.  For,  sn|i|iosc  tlie  rod  of  llie  penduluni  lie 
expanded  any  given  <inanlity  liy  lieat,  then,  as  the  lower  end  ol 
tlnr  hat  rests  lipoii  a  tixed  point,  tiie  bar  will  he  expanded 
upwards,  and  raise  the  npper  end  <il'  the  pcndulnni  just  as 
mneh  as  its  length  was  inerensed  ;  and  Iienee  its  leni;tli  below 
the  plates  will  be  Ihe  same  as  before.  Of  this  pendnlnni,  soine- 
■wliat  improved  by  Mr.  Ciosllnvaile,  walcli  and  eloek  maker, 
Dublin,  wo  have  tlie  following  dcseiiplion.  "  A  and  IJ  are  t«o 
rods  of  steel  for;;cd  ont  of  the  same  bar,  at  the  same  time,  (il 
the  same  temper,  and  in  every  respcetsiniilar.  l>n  the  top  of  I! 
is  formed  a  gibbet  C  ;  this  rod  is  firmly  supported  by  a  steel 
braeket  D,  fixed  on  a  laijcc  pieec  of  marble  K,  fiimly  set  into 
the  wall  r,  and  havinjc  liberty  to  move  freely  upwards,  between 
cross  staples  of  brass  1,2,3,4,  which 
touch  only  in  a  point  in  front  and  rear, 
(the  staples  liavlnfC  been  earefnily  formed 
for  that  purpose,)  to  the  oiher  rod  is 
firmly  fixed  by  its  centre  the  lens  tJ,  of 
twenty-four  pounds  weis^ht,  alllioiish  it 
should,  in  strictness,  be  a  little  below  it. 
This  pendulum  is  suspended   by  a  sliort  "  ll!l     I 

steel  spring  on  Ihes'hbet  at  C  ;  all  wliieli 
is  entirely  independent  of  the  clock.  To 
the  back  of  the  clock-plale,  I,  arc  (irmly 
screwed  two  cheeks  nearly  eyeloirial  at 
K,  exactly  in  a  line  with  the  centre  of 
the  verpe  L.  The  maiiilaininp  power  is 
applied  by  a  cjlindrical  steel  stud,  in  the 
usual  way  of  regulators,  at  M.  Now,  it  is 
very  evident,  that  any  expansion  or  con- 
traction that  takes  place  in  either  of  these 
exactly  similar  rods,  is  instantly  coun- 
teracted by  the  other;  whereas  in  all 
compensation  pendulums,  composed  of 
different  materials,  however  just  the  cal- 
culation may  seem  to  be,  that  can  never 
be  the  case,  as  not  only  dilVercnt  metals, 
but  also  dilfercnl  bars  of  the  same  metal, 
that  are  not  manufactured  at  the  same 
time,  and  exactly  in  the  same  manner,  are 
found,  by  a  jjood  pyrometer,  to  differ 
materially  in  their  dep;rees  of  expansion 
and   contraction,   a   very    small    ehan<;c 

affecting  one  and  not  the  other." The 

expansion  and  contraction  of  straight-grained  fir  wood  length- 
wise, by  change  of  temperature,  is  so  small,  that  it  is  found  to 
make  very  itood  pendulum  rods.  The  wood  called  sapadillo  is 
said  to  he  better.  There  is  good  reason  to  believe,  that  the 
previous  baking,  varnishing,  gilding,  or  soaking  of  these  woods 
in  any  melted  matter,  only  tends  to  impair  the  property  that 
renders  them  valuable.  They  should  be  simply  rubbed  on  the 
outer  side  with  wax  and  a  cloth.  In  pendulums  of  this  con- 
struction, the  error  is  greatly  diminished,  but  not  taken  away. 
As  pendulums  are  expanded  by  licat,  and  contracted  by  cold, 
and  the  time  of  their  vibration  is  thereby  affected,  various 
expedients  have  been  attempted,  to  remedy  this  defect,  the 
most  important  of  which  is  the  gridiron  pendulum. 

Th^  JMrrcuiiid  Pendlliim  was  tlie  invention  of  the  ingenious 
Mr.  Graham,  in  consequence  of  several  experiments  relating 
to  the  materials  of  which  .".pendulum  might  be  formed,  in  1715. 
Its  rod  is  made  of  brass,  and  branches  towards  its  lower  end, 
so  as  to  embrace  a  cylindrical  glass  vessel  13  or  14  iixdies 
long,  and  about  2  inches  in  diameter;  which  being  filled  about 
12  inches  deep  with  mercury,  forms  the  weight  orballoftiic 
pendtilum.  If  upon  trial  the  expansion  of  the  rod  be  found  too 
great  for  that  of  the  mcrciirj,  more  mercury  must  be  poured 
into  the  vessel;  if  the  expansion  of  tho  mercury  exceeds  that 
of  the  rod,  so  as  to  occasion  the  clock  to  gain  with  an  increase 
of  temperature,  some  mercury  must  be  taken  out  of  the  vessel, 
in  order  to  shorten  the  column.  And  thus  may  the  expansion 
and  contraction  of  Ihe  quicksilver  in  the  glass  be  made  exactly 
to  balance  the  expansion  and  contraction  of  the  pendulum  rod, 
and  thus  piescrve  the  distance  between  the  centre  of  oscil- 
lation and  the  point  of  suspension  invariably  the  same. 

ao. 
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Heid's  Ciimptnsttlion  P|'.ndui.um,  is  a  recent  inven- 
tion of  Adam  Keid  of  Woolwich,  the  construction  of 
vliieli  is  as  follows  : — A  N  is  a  rod  of  wire,  and  '//  a 
hollow  tube  of  zine,  wlii<;li  slips  on  the  wire,  being 
slopped  from  falling  oil  by  a  nut  N,  rin  which  it  rests; 
and  on  the  iipp<r  part  of  tliii  e\  liniler  of  zinc  tests  the 
heavy  ball  H;  now  the  length  of  the  lube  ZZ  bring  so 
adjusted  to  the  length  of  the  rod  A  N,  that  the  expan- 
sions of  the  two  bodies  shall  be  e(pial  witli  equal  de- 
grees of  temperalure  ;  that  is,  by  making  the  length  of 
the  zinc  tube  to  that  of  the  wire,  as  the  expansion  of 
wire  is  to  iliat  of  zine,  it  is  obvious  that  the  ball  15  will 
in  all  eases  pteser\  c  the  same  distanie  from  .\  ;  for  just 
so  much  as  it  would  descend  by  the  expansion  of  the 
wire  downwards,  so  mu<-h  will  it  ascend  by  the  expan- 
sion of  the  zinc  upwards,  and  consecprently  its  vibra- 
tions will  in  all  temperatures  be  performed  in  equal 
times. 

On  the  mi  I  hod  nf  rlrlermininr/  the  Figure  of  the  Earth  by  the 
I'tiifliilum.—Thv  method  of  determining  the  figure  of  the  earth 
by   means  of  the   I'endiiluni,   depends   upon  the  varialion  of 
gravity   at   the   earth's   surface.     This   subtile   and   pervading 
power  tends  to  communicate  to  bodjes  exposed  to  its  iiilliience 
equal  velocities  in  ecpial  times.     One  of  the   tuodilieations  of 
this  action  is  the  oscillation  of  the  pendulum,  which  is  of  longer 
or  shorter  duration,  according  to  the  energy  of  the  attractive 
force,  and  the  square  root  of  the  length   of  the  pendulum.     If 
the  earth  were  an  exact  sphere,  destitute  of  the  motion  of  rota- 
lion,  and  possessing  the   same  density   throughout  its   whole 
luass,  the  force  of  gravity,  by  which  bodies   at  its  surface  are 
drawn  towards  the  centre,  would  be  uniform,  and  invariable  in 
every  latitude,     liirt  the  elliptical  form  (jf  the  earth  destroys 
this  uiiiformily,  and  causes   the   attractive  force  at  the  poles  to 
preponderate  over  that  at  the  eipiator.     This  inequality  in  the 
force,  by  which  bodies  at  the  surface  of  the  earth   retain  their 
positions,  is  augmented  by  the  diurnal   rotation,  which,  by  its 
centrifugal  tendency,  impresses  a  greater  disposition  on  bodies 
to  recede  from  the  centre  of  the  earth   at  the  equator  than  at 
the  poles,  where  its  effects  cease  to  be  felt.     Hy  the  joint  ope- 
ration of  these  two  causes,  one  of  whir^li  acts  with  a  force  pro- 
portional to  the  square  of  the   sine  of  the  latitude,  a  sensible 
difference  ought  to  be  observed  in  the  velocity  acijuired  by 
heavy  bodies,  in  falling'  through  the  same  space,  as  we  advance 
from  the  equator  to  the  poles.     An  important  relation  between 
the  time  of  the  vibration  of  a  penduluiu,  and  that  of  the  desc^cnt 
of  a  heavy  body,  according  to  whic-h  the  lengths  of  pendulums, 
vibrating  synchronously,  arc  directly  as  the  force  of  gravity, 
enables  us  to  submit  this  conclusion  to  the  test  of  experiment. 
Newton  long  ago  demonstrated,  that  if  the  earth  were  per- 
fectly homogeneous,  the  same  fraction,  iir.  ,15,  v»ould  express 
both  the  compression  of  the   terrestrial  ellipsoid,  and  the  in- 
crease of  gravity  from  the  equator  to  the  poles.     This  conclu- 
sion, whic7i  was  deduced  from  the  supposition  of  an  uniform 
density,  was  afterwards  modified,  with   singular  address,  by 
Clairaut,  who  shewed,  that  the  two  fractions  expressing  the 
compression,  and  the  increase  of  gravity,  though   not  exactly 
equal,   must   always   together   amount   to  ^l,.     Assuming    the 
compression,  therefore,  to  be  equal  to  j+,,  the  rncrease  of  gravity 
from  the  equator  to  the  poles,  or  the  indication  of  that  increase, 
as  given  by  the  length  of  the  penduluni,  should  be  jS,  —  .j\,.  or^^ 
nearly.     The  correctness  of  this  conclusion,  if  not  completely 
established,  is,  at  least,  to  a  certain  extent,  confirmed,  by  the 
experiment's  which  have   been   made  with    the   pendulum    in 
ditlerent  latitudes.     La  Place  having  selected   lilteen  of  the 
bestof  these  observations,  and  applied  to  them  the  necessary 
corrections,  on  account  of  the  resistance  of  the  air,  dillcrence 
of  temperature,  and  elevation  above  the  level  of  the  sea,  de- 
duced the  following  results,  in  which  the  length  of  the  pendulum 
at  Paris  is  considered  to  be  unity. 

The  following  results  indicate  obviously  an  increase  of  the 
force  of  gravity  from  the  equator  towards  the  poles.  La  Place 
has  shewn  that,  in  whatever  way  they  are  combined,  it  is  impos- 
sible to  avoid  an  error  of  less  than  OOOIH,  on  the  hypothesis  of 
the  variation  of  gravity  at  the  surface  of  Ihe  earth  increa.sing 
as  the  squares  of  the  sines  of  the  latitude  from  the  equator  to 
the  poles. 
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Latitude. 

Lengib  of 
the  Seciiniis 
Pendulum. 

Names  of  tlie 
Observers. 

Places  of 
Observation. 

Eqiia 

tor 

•99669 

Bouguer 

Peru 

9°  32' 

56" 

•99689 

Ditto 

Porloliello 

11     55 

30 

•99710 

Gentil 

Pondiclierry 

18       0 

0 

•99743 

Campbell 

.Jamaica 

18     27 

0 

•99728 

Boiif^uer 

Petit  Grave 

34       7 

15 

•99877 

La  Caille 

Cape  G.  H. 

43    36 

45 

•99950 

Darquier 

Toulouse 

48     12 

48 

•99077 

Liesgaiiig 

Vienna 

48     60 

0 

1  -oouoo 

Biiuguer 

Paris 

50     58 

0 

1  ■0(1006 

Zach 

Gotlia 

61     .10 

0 

1-00018 

London 

58     14 

53 

1  00074 

Mallet 

Petersburgli 

59     56 

24 

i-ooioi 

Ditto 

Ponoi 

66     48 

0 

1  00137 

Grischow 

Arcnslierg 

67       5 

0 

•  •00148 

Maupertuis 

Tornea 

The  expression  for  the  ellipticity,  which  connects  best  the 
dillerent  equations  of  condition,  is  jjj'..,,  and  this  is  a  result 
which  accords  in  a  very  remarkable  manner  with  the  compres- 
sion deduced  from  the  measures  of  the  French  mathematicians 
iu  France,  and  at  the  equator.  It  may  be  inferred  from  these 
experiments  with  the  pendulum,  that  the  compression  of  the 
earth  is  greater  than  is  compatible  with  the  supposition  of  an 
uniform  density.  The  same  anomalies,  too,  which  are  dis- 
cernible in  the  measurement  of  a  degree  of  the  meridian,  and 
which  are  undoubtedly  owing  to  the  dissimilar  structure  of  the 
globe,  may  be  traced  in  the  results  of  these  experiments.  The 
beautiful  property  of  the  pendulum,  first  discovered  by  Huy- 
gens,  that  the  centre  of  oscillation  and  the  point  of  suspension, 
are  interchangeable  with  each  other,  and  which  has  been  so 
happily  applied  by  Captain  Kater,  to  determine  the  length  of 
the  seconds'  pendulum,  renders  this  mechanical  contrivance 
infinitely  better  fitted  to  ascertain  the  true  figure  of  the  earth, 
than  the  complicated  methods  which  were  formerly  employed 
for  the  same  purpose.  The  facility  with  which  the  observations 
may  be  made,  and  the  certainty  of  the  results  with  which  they 
are  attended,  may  be  expected  to  furnish  much  interesting 
information,  not  only  with  respect  to  the  general  form  of  the 
globe,  but  also  with  respect  to  its  structure  and  composition  in 
particular  situations. 

PENELOPE,  a  genus  of  birds,  of  which  there  are  four  spe- 
cies, of  the  order  gallinae. 

PENETRABILITY,  the  capability  of  being  penetrated. 

PENETRALE,  a  sacred  room  or  chapel  in  private  houses, 
which  was  set  apart  for  the  worship  of  the  household  gods 
among  the  old  Romans.  The  penetralia  of  the  temples  con- 
tained the  images  of  the  gods,  and  were  sacred  to  the  per- 
formance of  particular  rites. 

PENETRATION,  is  used  principally  to  denote  the  forcible 
entry  of  one  solid  body  within  another  by  means  of  a  projectile 
motion,  communicated  to  the  former,  which  enables  it  to  dis- 
place those  parts  of  the  latter  with  which  it  comes  in  contact. 
Or,  the  penetration  may  be  otherwise  produced  by  the  action 
of  some  percussive  force  acting  upon  one  of  the  bodies  when 
in  contact  with  the  other;  these  two  cases,  however,  difl'cr 
rather  in  circumstances  than  in  principle,  and  therefore  in  the 
slight  sketch  we  shall  give  of  this  sid)ject,  we  shall  consider 
the  penelrating  body  to  be  projected  with  a  certain  velocity, 
and  impinging  upon  the  fixed  body  in  a  direction  perpendicular 
to  its  surface.  This  is  a  subject  of  considerable  importance  in 
military  and  naval  gunnery,  and  has  been  accordingly  treated 
of  by  dilfcrent  writers  on  these  subjects;  Dr.  Hutton  in 
particular  has  made  several  experiments  on  dillerent  sub- 
staiu'cs,  and  with  dilVerent  charges  of  powder,  and  dillerent 
weight  of  shot,  iu  order  to  procure  data  from  which  the  pene- 
tration in  other  cases  may  be  determined.  The  mean  results 
of  the  most  accurate  of  his  experiments,  as  given  in  vol.  iii.  of 
his  Tracts,  arc  stated  in  the  next  column: 


'elocity  in  feet. 

Substances. 

Diam 

of  iron  shot  in  inchce. 

Penetration 

UiOO 

Elm 

1-96 

20  inch. 

rjoo 

Ditto 

196 

Id 

1300 

Ditto 

2-78 

30 

1060 

Ditto 

'2-78 

16 

1-200 

Oak 

5-04 

34 

1300 

Earth 

6-55 

15  feet. 

In  these  experiments  the  gun  was  placed  so  near  the  object, 
that  the  initial  velocity  of  the  ball  was  not  changed,  and  the 
penetration  was  made  lengthways  of  the  timber,  which  in  the 
first  four  cases  was  sound  elm,  cut  oil'  near  the  root  of  the  tree  ; 
the  other  two  experiments  were  made  by  Robins,  and  given  by 
that  author,  with  some  others,  in  his  tract  on  Gunnery.  The 
first  two  experiments,  with  the  velocity  1600  and  12(X)  feet, 
give  20  and  15  inches  for  the  penetration,  being  precisely  in 
the  ratio  of  the  two  velocities;  but  this  ratio  does  not  obtain 
in  the  next  two  experiments;  in  fact,  it  is  pretty  obvious  that 
this  cannot  be  the  case,  unless  the  resisting  force  of  the  wood 
was  uniformly  the  same  throughout,  which  cannot  be  ;  its  den- 
sity about  the  penetrating  body  increasing  every  instant,  in 
consequence  of  the  parts  forced  in  by  the  ball,  which  accounts 
for  the  results  as  deduced  by  Dr.  Hutton  on  this  hypothesis 
not  agreeing  with  each  other.  It  is  ascertained  by  a  very  rigid 
formula,  that  the  depth  penetrated  is  as  the  density  and  dia- 
meter of  the  ball,  and  the  square  of  the  velocity,  divided  by  the 
strength,  or  resisting  force,  of  the  matter  or  obstacle  ;  so  that 
if  equal  balls  be  discharged  against  the  obstacle,  the  depths 
will  be  as  the  squares  of  the  velocities. 

PENGUIN,  in  Ornithology,  a  genus  of  birds,  of  the  order 
of  anseres,  of  which  there  are  twelve  species. 

PENINSULA,  is  a  tract  of  land  joined  to  the  continent  by 
a  narrow  neck  called  isthmus. 

PENITENCE,  Reliyious  Orders  of,  consisting  of  cither  con- 
verted debauchees  and  reformed  prostitutes,  or  of  persons  who 
devote  themselves  to  the  ollice  of  reclaiming  them;  as,  the 
Orrler  iif  Penitence  of  St.  MayrlaUn,  founded  in  l-27'2,  &c. 
Since  1616,  none  have  been  admitted  but  maids,  although  the 
congregations  still  retain  their  ancient  name. 

PENNATULA,  or  Sf.a  Pen,  a  genus  of  zoophyte,  which, 
though  it  swims  about  freely  in  the  sea,  approaches  near  to  the 
gorgonia.  This  genus  has  a  bone  along  the  middle  of  the 
inside,  which  is  its  chief  support ;  and  this  bone  receives  the 
supply  of  its  osseous  matter  by  the  same  polype-mouths  that 
furnish  it   with   nourishment.     Linnaeus  reckon  seven  species. 

PENNY,  an  English  copper  coin,  the  12th  part  of  a  shilling. 

PENNYWEIGHT,  the  •20th  part  of  an  ounce  Troy.  This 
weight  derived  its  name  from  being  exactly  the  weight  of  an 
ancient  English  silver  penny. 

PENSTOCK,  is  a  sluice  or  floodgate,  serving  to  retain,  or 
let  go  at  pleasure,  the  water  of  a  millpond.  The  following  is 
a  description  of  a  pentrough  and  stock  for  e(|iializins  the  water 
falling  on  water  wheels,  by  George  Qua\lc.  Esi|,  To  insure  a 
regular  supply  of  water  on  the  wheel,  and  to  obviate  the  incon- 
veniences arising  from  the  usual  mode  of  delivering  it  from  the 
bottom  of  the  pentrough,  this  method  is  devised,  of  regulating 
the  quantity  delivered  by  a  fioaf,  and  taking  the  whole  of 
the  water  from  the  surface.  Section  of  the  pentrough: — \, 
fig.  1,  the  entrance  of  the  water;  B,  the  lloat,  having  a  circular 
aperture  in  the  centre  ;  in  which  is  suspended  C,  a  cylinder, 
running  down  in  the  ease  E  below  the  bottom  of  the  pentrough. 
This  is  made  water-tight  at  the  liottom  of  the  pentrough  at  F. 
Iiy  a  leather  collar  placed  between  the  two  plates,  and  screwed 
down  to  the  bottom.  The  cylinder  is  secured  to  the  float,  so 
as  to  follow  its  rise  and  fall  ;  and  the  water  is  admitted  into  it 
through  the  opening  in  its  side,  and  there,  passing  through  the 
box  or  case  E,  rises  and  issues  at  G  on  the  wheel.  By  this 
means,  a  uniform  quantity  of  water  is  obtained  at  0  ;  which 
quantity  can  be  increased  or  diminished  by  the  assistance  of  a 
small  rack  and  pinion  atlac^hed  to  the  cylinder,  which  will  raise 
or  depress  the  cylinder  above  or  under  the  water-line  of 
the  float ;  and,  by  raising  it  up  to  the  top,  it  stops  the  water 
entirely,  and  answers  the  pur|)osc  of  the  common  shuttle.  This 
pinion  is  turned  by  the  handle  H,  similar  to  a  winch  handle, 
and  is  secured  from  running  down  by  a  ratchet  wheel  at  the 
opposite  end  of  the  pinion  axis.  K  and  L  arc  two  uiitight  rods, 
to  preserve  the   perpendicular  rise  and  sinking  of  the  float. 
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runnliii;  tlirouRli  the  float,  and  secured  at  the  top  by  brackets 
from  tlie  siiles.  M,  ix  board  let  down  across  llic  peiilrou|;li, 
Dearly  to  the  bottom,  to  prevent  t)ic  horizontal  impulse  of  (he 


water  from  distiirbinsr  tlie  float.  Fip.  2,  a  transverse  section, 
shewing  the  mode  of  tixiiisr  the  rack  and  pinion,  and  their  sup- 
ports, on  the  float.  The  rack  is  inserted  irilo  a  piece  of  metal 
running  across  the  cylinder  near  the  top.  That  the  water  may 
pass  more  freely  when  nearly  exhausted,  the  bottom  of  the 
cjlinder  is  not  a  plane,  but  is  cut  away  so  as  to  leave  two  feet, 
as  at  C,  tiff.  1.  The  float  is  also  kept  from  lying  on  the  pen- 
trough  bottom  by  four  small  feet,  so  that  the  water  gets  under 
it  regularly  from  the  first.  Fig.  3,  an  enlarged  view  of  the 
cylinder,  shewing  the  rack  and  ratchet  wheel,  with  the  click, 
and  one  of  the  openings  on  the  side  of  tlie  cylinder ;  the  wincli 
or  handle  being  on  the  opposite  side,  and  the  pinion,  by  which 
the  rack  is  raised,  being  enclosed  in  a  box  between  them. 
See  Sluice. 

PENTAGON,  (from  /fre  and  angle,)  in  Geometry,  is  a  figure 
of  five  angles,  and  consequently  also  of  five  sides,  and  when 
these  are  both  equal,  it  is  called  a  regular  pentagon,  but  other- 
wise it  is  irregular.  The  angle  at  the  centre  of  a  pentagon  is 
72°,  and  the  angle  of  its  sides  144°.  The  area  of  a  pentagon, 
whose  side  is  one,  is  1-7204774;  consequently,  when  the  side 
is  s,  the  area  =  s'  x    1'7204774. 

7'o  inscribe  a  Pentagon  in  a  given  Circle. 
— Draw  the  diameters.  A/),  «  m  at  right 
angles  to  each  other,  and  bisect  the  radius 
on  in  )•.  From  the  point  »■,  with  the  dis- 
tance cA,  describe  tlie  arc  A,?,  and  from 
the  point  A,  with  the  distance  Af,  de- 
scribe the  arc  .«  1$.  .loin  the  points  A,  B, 
and  the  line  A  1$  bring  carried  five  times 
round  the  circle,  will  form   the  pentagon  required. 

To  dtscribe  a  Pentaynn  on  a  given  Line. — Make  Bm  perpendi. 
cular  to  A  B,  and  equal  to  one  half  of  it. 
Draw  A  ?»,  and  produce  it  till  the  part 
7nn  is  ecpial  to  B  »t.  From  A  and  B,  as 
centres  with  tlie  radius  lin.  describe  arcs  K, 
culling  each  other  in  n.  And  from  the 
point  o,  with  the  same  radius,  or  with 
o  A,  oro  B.  describe  the  circle  ABCDE. 

Apply  the  line  A  B  five  times  round  the ^ 

circumference  of  this  circle,  and  it  will  A '^- — ^ — '  u 
form  the  pentagon  required. — ISote.  If  tangents  be  drawn 
through  the  angular  points  ABCDE,  a  pentagon  circum- 
scribing the  circle  will  be  formed;  and  if  the  arcs  be  bisected, 
the  circle  will  be  divided  into  ten  parts,  which  answers  to  a 
decagon,  and  is  thus  readily  constructed. 

PEN  TAG  i;  A  I'M.  or  Put  a  llelog  ham,  an  instrument  whereby 
designs  of  any  kind  niav  he  copied  in  what  proportion  you 
please,  without  being  skilled  in  drawing.  A  pentagraph  is 
composed  of  four  bars,  A  B  D  E,  usually  of  brass  ;  the  bar  A  is 


jointed  to  B  at  &  about  the  middle,  and  at  »  it  is  connected  with 
E  :  the  bar  B  is  the  same  length  a.H  A,  and  at  il  is  joinli-d  to  the 
bar  I),  whose  end  is  coniiecled  with  tlie  cnil  ol  i;  ;  these  four 
liars  form  a  patallelogram  ;  thus,  li  a  ■=.  D,  andirfz:  E.  To 
the  other  end  of  the  bar  A,  a  tube  F  is  soldered,  through  w  hich 


a  pointed  brass  rod  e,  called  the  tracer,  is  put;  the  end  of 
the  bar  B  has  a  slider  G  upon  it,  which  has  a  tube  similar  to  F ; 
another  slider,  I,  of  the  same  kin<I,  is  moiinlcd  on  the  bar  B. 
These  sliders  have  screws,  by  which  they  can  be  fixed  at  any 
distance.  Under  each  of  the  joints  of  the  base,  a  small  tube  is 
fixed,  in  the  bottom  of  which  is  a  small  caster,  as  H,  which 
makes  the  instrument  run  easily  on  the  table.  When  the  in- 
strument is  used,  the  two  sliders,  (J  I,  must  be  set  exactly  in  a 
line  with  the  tube  F  :  when  it  is  required  to  make  a  copy  of  a 
drawing  of  the  same  size,  the  sliders  must  be  set,  so  that  from 
F  to  I  is  the  same  distance  as  from  I  to  G  ;  the  tube  1  must 
then  have  a  wire  put  through  it,  whose  lowest  end  is  fast 
screwed  to  a  heavy  leaden  weight  L,  this  luust  have  three  sharp 
points  in  the  under  side,  so  that  when  il  is  set  on  the  table  it 
may  not  be  liable  to  move;  then,  if  a  design  or  drawing  is  laid 
under  the  tube  F,  and  the  point  of  the  tracer  drawn  over  the 
lines  of  it,  the  point  of  the  pen(-i!  at  G  will  describe  a  similar 
figure.  If  the  drawing  is  to  be  reduced  to  one-half  of  the  size, 
the  weight  must  be  put  to  the  slider  G,  and  the  pencil  into  I, 
without  moving  either  slider;  then  the  distance  from  the  tracer 
to  the  fixed  point  or  weight  L,  is  twice  the  distance  of  the 
pencil  to  the  weight.  The  rule  for  setting  tlie  sliders  for  any 
proportion,  is  as  the  distance  between  the  tracer  c,  and  the 
the  fixed  point  L,  is  to  the  distance  between  the  pencil  G  and 
the  same  ;  so  is  the  length  of  any  line  described  by  the  tracer, 
to  the  length  of  the  line  at  the  same  time  described  by  the 
pencil.  To  avoid  the  trouble  of  measuring  these  distances 
each  time,  the  bars  B  and  D  are  divided  into  ten  or  twenty 
of  the  most  common  proportions,  by  which  divisions  the  sliders 
are  to  be  fixed.  When  the  machine  is  used,  a  line  line,  R  R, 
is  put  through  rings  in  the  cocks  b  d,  and  tied  to  the  pencil  ;  the 
other  end  has  a  loop  to  be  hooked  over  the  thumb  of  the 
operator,  by  pulling  which  be  can  raise  the  pencil  at  D,  when 
he  does  not  wish  it  to  mark. 

PENTAMETER,  in  ancient  poetry,  a  kind  of  verse  consist- 
ing of  five  feet,  or  metres  ;  whence  the  name.  The  two  first 
feet  may  be  either  dactyls  or  spondees,  at  pleasure  ;  the  third 
is  always  a  spondee,  and  the  two  last  anapests :  such  is  the 
following  verse  of  Ovid  : — 

1  2  .3  4  5 

Carmini  \  bus  vi  |  res  tern  |  pus  in  o  \  7nne  meis. 
A  pentameter  verse,  subjoined  to  an  hexameter,  constitu'es 
what  is  called  elegiac. 

PENTANDRIA,in  Botany,  one  of  Linna-us's  class  of  plants, 
the  fifth  in  order  ;  the  characters  of  which  are,  that  all  the 
plants  comprehended  in  it  have  hermaphrodite  flowers,  with 
five  stamina,  or  male  parts,  in  each;  they  are  subdivided  into 
orders,  which  are  denominated  monogynia,  digynia,  trigynia, 
&c.  according  as  there  are  one,  two,  or  three,  &c.  pistils,  or 
female  parts,  in  each  flower. 

PENTAPETES,  a  genus  of  the  decandria  order,  in  the  mon- 
adclphia  class  of  plants,  and  in  the  natural  method  ranking 
under  the  37th  order,  coluniniferae. 

PENTHORU.AI,  a  genus  of  the  pcntagynia  order,  in  the 
penlandria  class  of  plants.     There  is  one  species. 

PENTSTEMON,  a  genus  of  the  didyoaniia  angiospcrmia 
class  and'order.     There  are  two  species. 
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PENUMBRA,  in  Astronomy,  a  faint  or  partial  sliade 
observed  betaeen  the  perfect  shadow  and  the  fall  of  light  in 
an  eclipse.  This  arises  from  the  magnitade  of  the  sun,  for 
were  he  only  a  luminous  point,  the  shadow  would  be  every 
where  perfect;  but  in  consequence  of  his  diameter,  it  happens, 
that  a  place,  which  though  not  illuminated  by  the  whole  body 
of  the  sun,  may  notwithstanding  receive  a  part  of  bis  rays. 
This  may  be  illustrated  as 
follows  :  let  S  represent  the 
sun  and  M  the  moon,  then  it 
is  obvious,  since  luminous 
rays  proceed  from  every  part 
of  the  sun's  disc,  there  will 
be  no  part  of  the  shadow  in 
which  the  light  will  be  totally 
intercepted,  except  that  included  within  the  rays  proceeding 
from  the  extreme  edges  of  the  sun  and  moon  ABC,  and  E  D  C, 
the  other  part  of  the  shadow,  viz.  from  C  to  H,  and  I  experienc- 
ing only  a  partial  interception,  and  consequently  in  those  parts 
a  faint  light  will  be  observed,  proceeding  from  the  darkest 
shades  at  C,  diminishing  both  ways  to  H  and  I,  where  it  is 
lost  in  perfect  light.  Penumbras  must  be  constant  attendants 
of  all  eclipses  whether  of  the  sun,  moon,  or  planets,  primary  or 
secondary;  but  with  us  they  are  most  obvious  in  eclipses  of 
the  sun,  which  is  the  case  above  alluded  to. 

PEPLIS,  a  genus  of  the  monogynia  order,  in  the  hexandria 
class  of  plants,  and  in  the  natural  method  ranking  under  the 
17th  order,  calycanthemse.  There  are  two  species,  creeping 
plants. 

PEPPER,  in  Natural  History,  an  aromatic  berry,  of  a  hot 
dry  quality,  chielly  used  in  seasoning.  We  have  three  kinds 
of  pepper  at  this  time  in  use  in  the  shops  ;  the  black,  the 
white,  and  the  long  pepper.  Black  pepper  is  the  fruit  of  a 
plant  of  the  diandria  trigynia  class,  without  any  flower  petals; 
the  fruit  itself  is  roundish  and  rugose,  and  disposed  in  clusters; 
it  is  brought  from  the  Dutch  settlements  in  the  East  Indies. 
The  common  white  pepper  is  factitious,  being  prepared  from 
the  black.  The  long  pepper  is  a  dried  fruit  of  about  an  inch, 
or  an  inch  and  a  half  in  length,  and  about  the  thickness  of  a 
large  goose  quill ;  it  is  of  a  brownish  gray  colour,  cylindrical 
in  figure,  and  said  to  be  produced  on  a  plant  of  the  same  genus. 
Pepper  is  principally  used  by  us  in  food  to  assist  digestion  ; 
but  the  people  in  the  East  Indies  esteem  it  as  a  stomachic, 
and  drink  a  strong  infusion  of  it  in  water  by  way  of  giving 
them  an  appetite ;  they  have  also  a  way  of  making  a  fiery  spi- 
rit of  fermented  fresh  pepper  with  water,  which  they  use  for  the 
same  purpose.  They  have  also  a  way  of  preserving  the  common 
and  long  pepper  in  vinegar,  and  eating  them  afterwards  at  meals. 

Peppiui  Water,  a  liquor  prepared  in  the  following  manner, 
for  microscopical  observations:  Put  common  black  pepper 
grossly  powdered,  into  an  open  vessel,  so  as  to  cover  the  bot- 
tom of  it  half  an  inch  thick,  and  put  to  it  rain  or  river  water, 
till  it  covers  it  an  inch  ;  shake  or  stir  the  whole  well  together 
at  the  first  mixing,  but  never  disturb  it  afterwards;  let  the 
vessel  be  exposed  to  the  air  uncovered  ;  and  in  a  few  days 
there  will  be  seen  a  pellicle  or  thin  skin  swimming  on  the  sur- 
face of  the  liquor  looking  of  several  colours.  This  Is  a  con- 
geries of  multitudes  of  small  animals:  and  being  examined  by 
the  microscope,  will  be  seen  all  in  motion;  the  animals  at  first 
sight  are  so  small  as  not  to  be  distinguisliablc,  unless  to  the 
greatest  magnifiers ;  but  they  grow  daily  till  they  arrive  at  their 
full  size.  Their  numbers  are  also  continually  increasing,  till 
the  whole  surface  of  the  liquor  is  full  ofthem,toa  considerable 
depth.  When  disturbed,  they  will  sometimes  all  dart  down  to 
the  bottom,  but  they  soon  afterwards  come  up  to  the  surface 
again.  The  skin  appears  soonest  in  warm  weather,  and  the 
animals  grow  the  quickest  ;  but  in  the  severest  cold  it  will 
succeed,  unless  the  water  freezes.  About  the  quantity  of  a  pin's 
head  of  this  scum,  taken  up  on  the  nib  of  a  new  pen,  or  the  tip 
of  a  hair  pencil,  is  to  be  laid  on  a  plate  of  clear  glass  ;  and  If 
applied  first  to  the  third  magnifier,  then  to  the  second,  and 
finally  to  the  first,  will  shew  the  difi'erent  animalcules  it  contains 
of  several  kinds  and  shapes,  as  well  as  sizes. 

PEPPERMINT,  is  a  British  plant  which  grows  in  watery 
places,  and  Is  cultivated  chleny  on  account  of  an  oil  and 
distilled  water  which  is  prepared  fiom  it.     This  Is  the  strongest 


and  most  aromatic  of  all  the  mints,  and  on  this  account  is 
more  used  In  medicine  than- any  olhtr  species.  When  dis- 
tilled with  water,  it  yields  a  considerable  quantity  of  essential 
oil,  of  a  pale  greenish  yellow  colour.  The  well-known  liquor, 
called  peppermint  water,  prepared  from  this  plant,  is  an  ex- 
cellent stomachic  ;  but  is  too  often  used  in  cases  of  impaired 
appetite,  and  for  the  relief  of  various  imaginary  complaints. 

PERAMBULATOR,  in  Surveying,  an  instrument  for  mea- 
suring distances,  called  also  pedometer,  way-wiser,  and  sur- 
veying wheel.     The  figs  1,2,  and  3  represent  a  perambulator  ; 


A,  fig.  1,  is  a  wheel  of  mahogany,  tired  with  iron,  and  made  very 
strong  ;  its  circumference  must  be  exactly  ninety-nine  inches, 
or  half  a  pole.  This  is  placed  so  as  to  turn  round  in  an  opening 
cut  in  the  piece  B  D,  which  forms  the  frame.  In  the  arm  B, 
a  groove  is  cut  from  the  centre  of  the  wheel  to  the  dial  b ;  the 
end  of  the  spindle  comes  through  the  wood  into  this  groove, 
and  has  a  small  crown  wheel  of  eight  feet  upon  it.  This  works 
another  wheel  of  eight  teeth,  fixed  on  along  spindle,  which  con- 
veys motion  from  the  wheel  beneath  to  the  dial  b.  The  groove 
containing  this  spindle  has  a  slip  of  wood  screwed  over  it,  to 
keep  out  dirt,  &c. ;  and  the  end  of  this  spindle  has  a  square 
hole  in  it,  into  which  is  put  the  square  end  of  the  spindle  a, 
fig.  2.    This  has  an  endless  screw  d  upon  it,  which  works  a 
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warm  wheel  e  of  twenty-four  teeth,  having  a  pinion  of  twelve 
beneath  it,  and  below  this  has  a  wheel /of  thirty-six.  The 
pinion  works  the  wheel  y  of  forty  ;  and  the  wheel/ turns  the 
pinion  /i  of  twelve,  whose  spindle  carries  the  short  hand  of  the 
dial,  fig.  3.  The  arbour  of  the  wheel  g  comes  up  through  the 
dial,  and  has  the  hand  F,  fig.  3  on  it ;  as  also  a  pinion  of  eight, 
which  turns*/  of  sixty-four.  In  the  arbor  of  the  wheel /i,  is  a 
pinion  of  six,  taking  into  /i  of  seventy-two  ;  this  is  here  sup- 
posed to  be  half  broken  away,  to  shew  the  wheels  beneath.  The 
spindle  of  this  is  hollow,  and  is  put  over  the  arbour  of  the  wheel 
g,  and  carries  the  hand  G  ;  fig.  2,  H  H  H  H  are  four  pillars,  by 
which  the  two  plates  forming  the  frame  for  the  H'hecls  are  held 
together.  The  wheel  </,  fig.  2  is  not  fixed  fast  to  its  spindle, 
but  is  held  between  a  brass  plate,  and  another  beneath  ;  the 
friction  of  these  causes  the  wheel  to  turn  the  hand,  and  at  the 
same  time  leaves  the  hand  at  liberty  to  be  set  without  moving 
the  wheels.  The  plate  has  a  pin  fixed  in  It:  which  pin  takes 
against  a  projecting  part  of  the  handle  of  the  hanuner  m,  so  as 
to  lift  It  up  when  the  plate  is  turned,  and  let  the  spring  /) 
through  «'  against  the  bell  K.  AVhen  any  distance  is  to  be 
measured  by  this  machine,  the  operator  takes  hold  of  (he  handle, 
and  wheels  it  along  in  as  straight  a  line  as  he  can.  The  cireum- 
fcrenccof  the  wheel  being  ninety-nine  inches  (or  half  apole),and 
the  two  wheels  In  the  piece  being  equal,  the  screw  d,  fig.  2, 
will  turn  once  in  each  turn  of  the  great  wheel,  or  twice  for 
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every  pole  (lie  niaeliiiie  is  wheeled.  This  screw  iiiusl  lie  .si>  cut  I 
thai  the  ^re:it  wheel  iiiiisl  turn  twent) -four  tiiiics  liir  i>ne  (iirti 
of  llie  wheel  e,  iiiiil  also  the  wheel  /' on  (ho  same  spindle  as  lliis 
nuist  turn  H  pillion  A  of  (Mie-tliird  of  its  iiiiiiilier  of  teeth.  The 
short  hand  on  the  dial  w  hieh  it  carries  will  for  every  revolution 
re(|iiire  eijjlit  turns  of  the  j;reat  wheel,  zz  four  poles,  ~  one 
chain.  The  eirele  is  divided  into  one  lioiidied  parls  each  := 
one  link.  'I'lie  pinion  of  twelve  on  the  arlior  of  the  wheel  e, 
tuniiiif!:  once  for  twenty-four  turns  of  the  f;real  wheel,  makes 
the  wheel;/  re(iiiire  lor  each  revolution  eighty  turns  of  the  );ieal 
wheel,  or  lor  the  niaehine  to  he  wheeled  ten  ehalns  (or  turns  of 
the  short  haiid)  =  4()  poles  (as  the  circle  of  its  hand  is  divi- 
ded), :=  one  IuiIoiik;  and  at  caeli  revolution  of  this  wheel  (he 
haninicr  m  will  strike  the  hell  K.  The  pinion  of  eifjht  on  (he 
arhor  of  the  wheel//,  works  A  of  sixty-four;  and  its  pinion  i, 
turns  K  of  seventy-two,  the  result  of  wliicli  will  he,  that  the  hand 
on  the  spindle  of  k  will  re(|uire  for  each  revolution  7,()H0  turns 
of  llie  lireat  wheel,  or  for  the  niaehine  to  he  wheeled  .i.WlO  poles, 
:::y()0  chains  or  turns  of  the  shorthand,  n  !>(;  furlongs  or  turns 
of  the  hand  F  and  strokes  on  the  Lell,=:  \2  miles,  as  the  dial  is 
divided. 

PERC.\,  I'trcli,  a  genus  of  fishes  of  the  order  thoraci. 

PERCH,  in  Land  Measure,  the  liilli  part  of  a  square  rood, 
containing  301  square  yards. 

Perch,  is  also  sometimes  used  as  a  ineasvire  of  length,  being 
equal  to  5J  yards,  or  I6J  feet,  and  is  otherwise  called  a  rod 
or  pole. 

PERCUSSION,  in  Mechanics,  the  striking  of  one  hody 
agaiust  another,  or  the  shock  arising  from  the  collision  of  two 
bodies.  This  is  cither  direct  or  oblique.  Direct  Pf.rcission, 
is  when  the  impulse  takes  place  in  a  line  perpendicular  to  the 
plane  of  impact.  Oblique  Pehcus.sion,  is  that  which  takes 
place  in  any  direction  not  perpendicular  to  the  plane  of  impact. 

The  Thuori)  of  Percussion,  says  Barlow,  has  engaged  the 
attention  of  philosophers,  particularly  with  regard  to  tlie  com- 
parison of  percussion  and  pressure,  one  party  maintaining  a 
perfect  congruity  between  these  two  forces,  while  others  assert 
their  total  inconiparability,  observing,  that  the  least  quanlily  of 
percussion  is  greater  than  any  pressure,  however  great ;  for, 
say  they,  the  momentum  of  a  body  is  measured  by  its  mass  into 
its  velocity;  if,  therefore,  the  body  A  moves  with  a  velocity  v, 
while  the  body  U  is  at  rest,  or  has  no  velocity,  the  momentum 
of  the  former  is  A  x  »',  and  of  the  latter  B  x  0,  and  conse- 
quently tlie  former  is  infinitely  greater  than  the  latter.  But 
without  follow  ing  all  the  reasonings  which  are  advanced  on  this 
subject,  we  will  endeavour  (o  trace  the  causes  of  the  dill'erence 
between  the  ellccts  of  impact  and  that  of  simple  pressure. 
When  a  body,  perfectly  hard,  and  in  motion,  strikes  another 
body  also  perfectly  hard,  the  variation  in  motion  ought  to  be 
preduced  in  an  indivisible  instant,  and  in  such  a  manner,  that 
between  the  initial  velocity,  and  the  velocity  after  the  shock, 
there  shall  not  be  any  intermediate  velocity.  But  were  the 
motion  of  the  body  modified  by  a  pressure,  or  a  constant  force, 
as  that  of  gravity,  it  would  change  by  sensible  degrees,  and 
undergo  a  determinate  variation  at  the  end  of  a  certain  time. 
It  is,  therefore,  the  law  of  continuity  which  distinguishes  the 
effects  of  eoiiiptession  from  those  of  percussion,  when  the  hard- 
ness is  infinite;  but  as  such  hardness  no  where  exists,  matter 
always  possessing  a  certain  degree  of  elasticity,  and  limited 
cohesion  of  particles,  which  may  be  surmounted,  we  in- 
quire, if  percussion,  considered  physically,  conforms  to  the  law 
of  continuity,  when  a  body  strikes  another,  two  cll'ects  have 
place  in  each.  First,  the  parts  in  contact  yield  to  the  action  of 
the  stroke,  and  become  compressed,  so  that  the  figure  of  the 
bodies  is  altered  by  a  tlattening  or  impression,  in  the  parts  in 
contact,  and  in  their  neighhouriiond.  Secondly,  when  the 
llattening  or  impression  has  arrived  at  the  greatest  degree  of 
which  the  bodies  arc  susceptible,  their  inherent  elasticity  tends 
to  detroy  the  impression,  and  cfl'aees  it  wholly,  or  in  part  ;  this 
produces  a  mutual  action  and  re-aetion,  which  is  continued  till 
the  bodies  arc  no  longer  in  contact.  Thus,  as  soon  as 
bodies  come  into  sensible  contact,  compression  begins  ;  as  in 
the  case  of  two  balls,  which  will  therefore  touch  only  in  one 
point.  The  mutual  pressure  which  is  necessary  to  produce  the 
retardation  of  A,  and  the  acceleration  of  B,  is  exerted  only  on 
the  foremost  particle  of  A,  and  the  hindmost  particle  of  B  ; 
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hut  no  atom  of  mailer  can  be  put  in  inolioii,  or  have  ils  motion 
changed,  unless  it  be  acted  on  by  an  ade(|Uale  force.  And  the 
forcte  urging  any  individual  particle,  inusl  be  precinely  conipe- 
tenl  to  IIk;  piodoction  of  tin-  very  chaice  of  niolion  « Inch 
ohlains  in  that  particli-.  Ilxcepl  the  two  partiilcs  which  come 
into  (UMilact  111  the  collision,  all  the  other  partiilcs  arc  actualed 
by  the  foiees  which  coimict  Ihciii  ;  and  the  force  acting  on  any 
one  is  generally  criiiipoundcd  of  many  forces,  which  connect 
that  particle  with  those  adjoining.  Thercf.irc.  when  A  over- 
takes B,  the  lorcmost  particle  of  A  is  immediately  retarded  ; 
the  particles  behind  ilnould  move  forward,  il  iheir  mutual 
connexion  were  dissolved  in  that  inslant;  but  this  remaining, 
they  only  approach  nearer  to  the  foremost  striking  panicles, 
and  thus  make  a  compression,  which  givi's  occasion  for  the 
inhere  nt  elasticity  to  exert  itself,  and  by  ils  rc-acljon  retard  the 
following  particles.  Thus  each  stratum,  (so  to  conceive  it,)  con- 
tinuing in  motion,  makes  a  compression,  which  oeeaslons  the 
elaslicily  lo  re-act,  and  by  re  acting,  to  retaid  the  stratum 
iminediatcly  behind  il.  This  happens  in  siieeession  :  the  com- 
pression and  elastic  re-aelion  be^;ln  in  the  anterior  stratum,  and 
take  place  in  succession  backward,  and  the  whole  body  gels 
into  a  slate  of  compression.  All  Ibis  is  done  in  an  instant, 
(as  we  commonly,  but  inaccurately,  speak;)  tint  is,  in  a  very 
small  and  insensible  moment  of  time  ;  but  in  this  moment  there 
is  the  same  gradual  compression,  increase  of  mutual  action, 
greatest  compression,  common  velocity,  subsequent  reslitution, 
and  final  separation,  as  in  the  case  of  bodies  with  a  slender 
spring  interposed,  or  even  in  llie  (!ase  of  mutual  repelling  mag- 
nets. In  all  the  cases,  the  cbangi^s  of  motion  are  produced  by 
the  elasticity,  or  the  repulsion,  and  not  by  the  tiansfusioii  o(  the 
force  of  motion.  The  changing  loice  is.  indeed,  inherent  to  the 
bodies,  but  not  because  they  arc  in  motion  ;  the  use  of  the 
motion  is  to  give  occasion,  by  continued  eoinpressioii,  for  the 
continued  operation  of  the  inliereiit  elasticity.  Hence  it 
appears  that  the  law  of  continuity  has  actually  place  in  the 
impact  of  bodies,  and  lliat  no  alteration  in  their  motion  takes 
place  nilhoul  their  previously  partaking  of  all  the  intermediate 
alterations.  This  alteration  is  always  produced  during  an 
extremely  short  interval  of  time,  and  this  occasions  the  great 
disproportion  observed  between  llie  elfects  of  impact  and  those 
of  pressure;  but  it  is,  notwillistanding,  inconceivable  "that 
any  really  existing  body  should  pass  from  quiescence  into  finite 
motion,  or  from  one  degree  of  finite  motion  to  another,  without 
having  possessed  all  the  intermediate  degrees  of  velocity  ;"  and 
hence  it  follows,  that  the  phenomena  of  collision  may  be  con- 
sidered of  a  kindred  class  to  those  which  are  oecasiooed  by 
accelerating  or  retarding  forces,  and  act  by  insEUbible  degrees, 
in  order  to  produce  a  finite  ellect. 

Percussion  /-'oicf/ec— Take  two  parts  of  the  chlorate  of 
potash,  and  one  of  antimony  ;  they  must  be  separately  levi- 
gated to  an  impalpable  powder,  in  a  marble  mortar,  and  mixed 
together  with  an  ivory  knife:  to  granulate  it,  it  must  be  made 
into  a  thick  paste,  with  spirit  of  wine,  in  which  must  be  dis- 
solved a  little  gum-mastie,  to  make  it  adhesive;  and  by  forcing 
it  through  a  hair  sieve,  it  will  be  formed  into  grains.  Four 
parts  of  potash,  and  one  of  antimony,  will  detonate  ;  but  this 
mixture  was  found,  after  a  great  number  of  trials  by  an  eminent 
chemist,  not  to  he  siilhcicntly  strong  lo  be  depended  upon.  To 
use  fulminating  mercury  is  highly  dangerous,  as  the  most 
serious  accidents  might  arise,  from  ils  detonating  hy  the  slightest 
friction  ;  and  so  far  from  its  application  to  this  purpose  being  a 
new  discovery,  it  has  been  used  as  a  percussion  powder  some 
years  ago. 

Pk lict'ssioN  Lock,  hy  Wightman.  oj'Multoii,  Yorhshire. — A,  the 
lock  plate;  B,  the  cock  ;  C,  a  screw,  the  point  of  which  is  made 
to  fit  the  pan  ;  D,  the  magazine,  the  chamber  of  which,  that  con- 
tains the  priming  powder,  is  shewn  by  dotted  lines;  E,  a  hole 
in  the  magazine,  through  w  hieh  the  roller  F  passes  ;  G,  a  cup 
drilled  to  contain  IJ  grains  of  powder:  H,  a  small  lever,  fixed 
on  a  Sfjuare  on  the  end  of  the  roller,  and  fastened  by  means  of 
a  screw  ;  I,  a  e\  liiider,  screwed  into  the  breech  of  the  gun,  and 
llirongh  which  a  commnniealion  is  made  from  the  pan  into 
the  barrel  ;  K,  the  pan,  the  size  of  w  hieh  is  the  same  as  the  cup 
in  the  toiler.  To  prime  this  lock,  it  must  lirst  be  put  lo  lialf- 
coek  ;  then  place  the  magazines  on  the  jian,  as  is  shewn  by  the 
figure  ;  and  by  turning  the  roller  by  means  of  the  lever,  half  a 
i»0 
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circle,  tlie  priming  is  transratted  from  tlie  magazine  into  tlie 
pan,  and  the  percussion  of  the  screw  0,  on  the  priming,  causes 
iguition.     To  enumerate  tne  qualities  of  this   lock  would   be 


unnecessary ;  for  by  a  reference  to  the  engraving,  its  very 
valuable  properties  ivill  be  sulliciently  understood. — Mech.  May. 

PERENNIAL,  in  Botany,  is  applied  to  those  plants  whose 
roots  will  abide  many  years,  whether  they  retain  their  leaves  in 
winter  or  not:  tlmse  wliich  retain  their  leaves  are  called  ever- 
greens ;  but  such  as  cast  their  leaves,  are  called  deciduous. 

PERGALESIA,  a  genus  of  the  pentaudria  dygiuia  class  and 
order,  of  which  there  are  five  species. 

PERIAGUA.  a  sort  of  large  canoe,  composed  of  the  trunks 
of  two  trees,  hollowed  and  united  in  one  fabric  ;  whereas 
canoes  in  general  are  formed  of  only  the  body  of  one  tree. 
The  periagua  is  used  iu  South  America  and  the  Gulf  of 
Mexico. 

PERICARDIUM,  in  Anatomy,  is  a  membranous  bag  fdled 
with  water,  which  contains  the  heart  in  man,  and  many  other 
animals.  It  is  formed  by  a  duplicate  of  the  membrane  which 
divides  the  thorax  into  two  unequal  parts. 

PERICARPIUM,  among  Botanists,  a  covering  or  case  for 
the  seeds  of  plants. 

PERIGEE,  or  Perig^um,  in  the  ancient  Astronomy,  signi- 
fied the  nearest  approach  of  the  sun,  or  any  of  the  planets,  to 
the  earth;  or  rather,  that  point  of  their  orbit  when  at  their 
least  distance;  a  terra  which  the  moderns  have  changed  to 
perihelion,  because  it  is  the  earth  that  is  in  motion,  and  not  the 
sun,  as  was  supposed  by  the  ancients.  The  terra  perigee  is, 
however,  still  prn|ierly  used,  as  applied  to  the  moon,  comets, 
&c.  to  denote  their  nearest  approach  to  our  planet. 

PERIHELION,  or  PiiiUHELlusi,  that  point  in  the  orbit  of  a 
planet,  or  comet,  which  is  nearest  to  the  sun  ;  being  the  ex- 
tremity of  their  transverse  axis,  nearest  to  that  focus  In  which 
the  sun  is  placed  ;  being  thus  opposed  to  (he  aphelion,  which 
is  the  opposite  extremity  of  the  same  axis.  The  perihelion 
distances  of  the  several  planets,  the  mean  distance  of  the  earth 
from  the  sun  being  taken  as  unity,  are  as  follows  : — 

Perihelion   Distances  of  the  Planets,  the  Mean  Distance  of  the 
Earth  being  Unit)/. 


Mercury, -1815831 

Venus •7164793 

Earth, -gsaUHS 

Mars 1-4305595 

Vesta, 2.2797800 

Juno 2-41'22190 


Ceres 2  6890660 

Pallas, 2  .5-222080 

■Jupiter, 51546127 

Saturn, 9-48-26022 

Uranus, 19-1366347 


PERILL.4.,  a  genns  of  the  class  and  order  didynamia  gym- 
nosperniia. 

PERIMETER,  is  the  ambit  or  outward  boundary  of  any 
figure;  being  the  sum  of  all  the  sides  in  right-lined  figures, 
and  means  the  same  as  circumference  or  periphery  in  circu- 
lar ones. 

PERIOD,  in  Astronomy,  is  the  time  in  which  a  planet  or 
satellite  makes  one  entire  revolution  in  its  orbit,   or  returns 


again  to  the  same  point  in  the  heavens.  It  is  one  of  the  celc- 
hrixted  laws  of  Kepler,  discovered  by  observation,  and  con- 
firmed by  Newton  in  his  "  Principia,"  that  the  squares  of  the 
periodic  times  of  revolution  are  to  each  other  as  the  cubes  of 
the  distance  of  the  respective  planets  from  the  sun.  And  the 
same  law  has  also  place  with  all  the  satellites  revolving  about 
the  same  primary. 

Peuiod,  in  Chronology,  denotes  an  epoch,  or  space  of  time, 
by  which  the  years  are  reckoned.     See  Epocha. 

Period,  in  Grammar,  denotes  a  small  compass  of  discourse, 
containing  a  perfect  sentence,  and  distinguished  at  the  end  by 
a  point  or  full  stop,  thus  (.);  and  its  members  or  divisions 
marked  by  commas,  colons,  Sic. 

PERIODICAL,  returning  at  stated  periods. 

PERIOECI,  are  those  who  live  in  the  same  latitude,  but  in 
opposite  longitudes;  when  it  is  noon  with  the  one,  it  is  mid- 
night with  the  other  ;  they  have  the  same  length  of  days,  and 
the  same  seasons  of  the  year.  The  inhabitants  of  the  poles 
can  have  no  Perioeci. 

PERIOECIANS,  in  Geography,  are  those  people  which  in- 
habit the  same  parallel  of  latitude. 

PERIPATETIC  Philosophy,  the  system  of  philosophy 
taught  and  established  by  Aristotle;  the  word  is  derived  from 
the  Greek  verb,  /  walk,  because  they  always  disputed  while 
walking  in  the  Lyceum. 

PERIPHERY,  in  Geometry,  the  cirumference  of  a  circle, 
ellipsis,  or  any  other  regular  curvilinear  figure.  See  Circle,  Sic 

PERISCII,  are  those  people  who  inhabit  the  frigid  zones,  so 
called,  because  their  shadows,  during  a  revolution  of  the  earth 
on  its  axis,  are  directed  towards  every  point  of  the  compass. 
In  the  frigid  zones,  the  sun  does  not  set  during  seveial  revolu- 
tions of  the  earth  on  its  axis. 

PERISTYLE,  in  ancient  Architecture,  a  building  encom- 
passed with  a  row  of  columns  on  the  inside. 

PERJURY,  in  Law,  false  swearing,  which  is  punished  by 
the  pillory,  and  by  transportation  ;  and  this  perjury  is  supposed 
to  be  committed  in  some  court  of  justice  having  power  to  ad- 
minister an  oath,  or  before  some  magistrate. 

PERLATE  ACID.  This  name  was  given  by  Bergmann  to 
the  acidulous  phosphate  of  soda. 

PERLATED  ACID,  biphosphurate  of  soda. 

PERMIT,  a  license  or  warrant  for  persons  to  pass  with  or 
sell  goods,  having  paid  the  duties  of  custom  and  excise. 

PERMUTATIONS,  the  changes  in  the  position  of  things  ; 
differing  from  combinations  in  this,  that  the  latter  has  no 
reference  to  the  order  in  which  the  quantities  are  combined ; 
whereas  in  the  former,  this  order  is  considered,  and  conse- 
quently the  number  of  permutations  always  exceeds  the  num- 
ber of  combinations.  Permutation  also  differs  from  what  is 
simply  termed  changes,  in  this, — that  by  changes,  is  commonly 
meant  only  the  different  order  in  which  a  number  of  things  may 
be  arranged,  taking  all  together;  whereas  permutation  implies 
a  combination  of  a  number  of  things  into  different  sects,  and 
the  changes  which  may  then  have  place  amongst  them.  In 
general,  the  number  of  permutations  may  be  found  by  first 
finding  the  number  of  combinations,  and  then  the  number  of 
|ierniutatlons  in  each  ;  and  the  product  of  these  is  the  whole 
number  of  permutations.     See  Combinations. 

PERORATION,  in  Rhetoric,  the  epilogue  or  last  part  of 
an  oration,  wherein  what  the  orator  had  insisted  on  through 
his  whole  discourse  is  urged  afresh  with  greater  vehemence 
and  passion. 

PEROXIDE,  in  Chemistry,  denotes  the  maximum  ofoxi- 
dizemcnt.     See  Oxide. 

PERPENDICULAR,  in  Geometry,  is  formed  by  one  line 
meeting  another,  sons  to  make  the  angles  on  each  side  of  it 
equal  to  each  other. 

PiiKPENDicuLAR  to  a  Curve,  is  a  line  perpendicular  to  the 
tangent  of  the  curve  at  that  point. 

Pkrpendici'LAR  to  a  Pantbulu.  Is  a  right  line  cutting  the 
parabola  in  the  point  in  which  any  other  right  line  touches 
it,  and  is  also  itself  perpendicular  to  that  tangent. 

Perpendicular  Action  of  Gracittj,  Is  the  direction  which  it 
gives  to  a  body  falling  freely,  which  is  always  in  a  line  perpen- 
dicular to  a  tangent  to  the  earth's  surface  at  that  point,  and 
not  necessarily  in  a  line  directed  to  the  centre  of  the  earth. 
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To  erect  a  I'ripnuliciilur  itpon  u  (jivrn  Point  C,  in  a  pivrn 
I  ine  A  U.— \N  In'"  I'lf  pi'ii''  's  'H'i>r  tlio  iiiidille  i)l'  tin-  lino,  li^'.  I. 
On  i-acli  siilc  of  llic  point  C  UU  iiny  two  cciiial  .list;iiic,(S  C  ;., 
C  m  From  n  aiul  m,  willi  an)  radius  srcal.r  than  C  n  or  C  »i, 
describe  nios  cutting  each  oilier  in  4.  Tlirougli  the  point  s 
fiy.  1.  J'i'J-  2- 


Sy 


A — 71 — C     '•**"    "  ^~f»'-. -C 

draw  the  line  i  C,  and  it  will  In-  the  perpendicular  required. 
When  the  point  is  at  or  near  the  end  of  the  line,  (\\i.  '1.  Take 
any  point  o,  and  wish  the  radius  or  distance  oC  di'scribc  tlie 
are  m  C  h,  cutlins  A  H  i"  "'  «»''  t-  Through  the  centre  o,  and 
the  point  »«,  draw  the  line  miin,  cuttini;  the  arc  mCn  inn. 
From  the  point  n  draw  the  line  11  C,  and  it  will  be  the  perpen- 
dicular required.  ,     ^  „      „  ,.     , 

I'vom  a  given  Point  C,  to  letfall  a  Perppndicular  upon  a  giicn 

Line  A  B. When  the  point  is  nearly  opposite  the  middle  of  the 

eiven  line,  fiff-  •'•  I'roni  the  point  C,  with  any  radius,  describe 
the  arc  n'm  eullint;  .\  15  in  Hand  ni.  From  the  points  >i,  hi, 
with  the  same,  or  any  other  radius,  dcseril)e  two  arcs  cutting 
each  other  in  S.  Through  the  points  C  S  draw  the  line  C  G  S, 
and  CG  will  be  the  perpendicular  required.  When  the  point 
is  nearly  opposite  to  the  end  of  the  line,  (\%.  4.  To  any  point 
Fig.  3.  Fiff.  4. 


means  of  the  pump,   fall  lhrou|;h   the  horizontal  pipe,  and  so 
produce  a  continued  rotatory  motion.     Experiment  has,  how- 
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ni,  in  the  line  A  B,  draw  the  line  C  m.  Bisect  the  line  C  m,  or 
divide  it  into  two  equal  parts,  in  the  point  n.  From  w.  with  the 
radius  n  m  or  »t  C,  describe  the  arc  C  G  m,  cutting  A  B  in  G. 
Through  the  point  C  draw  the  line  C  G,  and  it  will  be  the  per- 
pendicular required. 

Perpendiculars  are  best  described  in  practice  by  means  of  a 
square  ;  one  of  whose  legs  is  applied  along  that  line,  to  or  from 
whii-h  the  perpendicular  is  to  be  let  fall  or  raised. 

PERPETUAL  Motion,  is  that  which  possesses  within  itself 
the  principle  of  motion  ;  and  consequently,  since  every  body 
in  nature,  when  in  motion,  would  continue  in  that  state,  every 
motion,  once  begun,  would  be  perpetual  but  for  the  operation 
of  some  external  causes  ;  such  are  those  of  friction,  resistance, 
&c. ;    and   since  it  is  also   a  known  principle    in    mechanics, 
that  no  absolute  power  can   be  gtiined  by  any  combination   of 
machinery,  except  tlierc  beini;  at  the  same  time  an  equal  gain 
in  an  opposite  direction  ;  but  that,  on  the  contrary,  there  must 
necessarily  be  some  lost  from  the  above  causes,  it  follows,  that 
a  perpetual  motion  can   never  take  place  from  any  pure  me- 
chanical combination  ;  yet  this  is  a  problem  which  has  engaged 
the  attention  of  many  ingenious  men,  from  the  earliest  period 
to  the  present  time,  though  it  has  but  seldom  been  attempted 
by  men  of  science,  since   the  true  laws  of  mechanics  have  beei' 
so  well  established.     The  annexed  sketch  exhibits  an  idea  of  a 
mechanical  contrivance  to  work   without  intermission,   till   its 
parts   are  destroyed   by   friction,     abed  is  the  section  of  the 
reservoir,  &c.  shewing  the  wheel,   the  pump,  &c.     A  B  is  an 
oversliot  water  wlieel  ;  C  I),  the  working  beam  ;  E,  the  pump; 
F,  a  pipe  from   the   tup  of  the   pump,  through  which  the  water 
was  to  fall  upon  tlie  wheel;   C  G,   an   arm,  commnnieating,  by 
means  of  a  crank  attached  to  an   horizontal  shaft  through  the 
centre  of  the  wheel,  motion  to  ihc  lever,  or  working  beam,  and 
so   raising  water  from   llie  reservoir  by  means  of  the   pump  : 
HI,  the  water.     It   was  supposed,  that  the  water  whicli  had 
fallen  iipon  the  wheel  into  the  reservoir,  would  be  raised  by 


ever,  proved  its  inutility.     The  machine  eaniiot  furnish  m  nter 
enough  to  perpetuate  its  motion. 

PEKPETL'ITV,  is  where,  if  all  that  have  interest  join  in  the 
conveyance,  yet  they  cannot  bar  or  pass  the  estates;  for,  if  by 
concurrence  of  all  having  interest,  the  estate  may  be  barred,  it 
is  no  perpetuity.     1  Chan.  Ca.  21.3. 

Pi  iii'KTUiTY,  in  the  doctrine  of  Annuities,  is  the  nnmbi  r 
of  years  in  which  the  simple  interest  of  any  principal  sum  will 
amount  to  the  same  as  the  piineipal  itself;  or  it  is  the  quan- 
tity arising  by  dividing  l()(t,  or  any  other  principal,  by  its  inter- 
est lor  one  year.  Thus  the  perpetuity  at  the  rate  of.j  per  cent, 
is  '5^  =  -20  years  ;  and  at  4  per  cent,  f  =  25  vcars. 

PERSECUTION,  is  any  unjust  pain  or  allliclinn  which  a 
person  designedly  inilicts  upon  another  ;  and,  in  a  more  re- 
strained sense,  the  sulIVrings  of  Christians,  or  indeed  of  any 
others,  on  account  of  thoir  religion. 

PERSEUS  i.r  CAPUT  MEDUS.E.     Perseus  and  the  Headof 
Medusa,  one  of  the  northern  constellations,  wliieli,  accordins  to 
the  fables  of  the  Greeks,  represents  Perseus  the  son  of  Jupiter 
and    husband  of  Andromeda,  who    signalized   himself  at  the 
court  of  Cepheus,  by  rescuing  this  princess  from  a  marine  mon- 
ster by  means  of  Medusa's   head.     When  the  celestial  lumina- 
ries which  were  created  "  for  signs  and   seasons,"  became  in 
their  movements  connected   in  tlie  mind  of  mankind   with  the 
fate  of  individuals  and  tlie  destinies  of  nations,  the  conjunction 
and  opposition  of  the  planets   were  made  subjects  of  joy   and 
lamentalion;  for   blessings    or  misfortunes   were  supposed  to 
follow  the  rising  or  setting  of  the  nnconscioiis  constellations, 
and  the  science  of  the  aiu^ient  Chaldeans  and  Egyptians,  which 
was  also  their  religion,  introduced  a  mob  of  dcilied  mortals,  com- 
posed of  heroes,  tyrants,  women,  and  bo\s.     The  fears  of  men 
were  changed  into  reverence  and  love,  their  reverence  into  the 
worship  of  the  host  of  heaven,  when   mytholosry  seduced   them 
from   the    religion   of  the  Supreme   Being.     Cepheus,  Perseus, 
and   Hercules,  were   stationed   in   the  starry   heavens,   where 
Cassiopeia  and  Andromeda  have  caih  a  portion  of  the  celestial 
sphere,  where  Orion  leads  on  the  most  brilliant  of  the  constel- 
lations, and  where  his  eagle  had  borne  the  favourite  of  .hipiter, 
ages  before  a  place  was  assigned  to  the  minion  of  .\drian.  Thus 
may   we    account  for    the    Egvplian   figments   concerning   the 
dynasties  and   the  w  ars  of  the   gods;  for  the  marvels  and  the 
monsters  which   sprang  from   their   allegorical  mythology  ;  for 
the  hero  worship  of  the  Greeks,  and  all  the  elum.sy  inventions  of 
a  degraded   superstition   among  the   conquerors  of  the  world. 
TheMilky  Way  around  Perseus  is  very  vivid. being  undoubtedly 
a  riidi  stratum   of  lixed  stars,  presenting  the  most  wonderful 
and  siibliiiie  phenomenon  of  the  Creator's  power  and  greatness. 
Koliler,  the  astronnmer.  (d)served   a  beautiful  nebula  near  the 
face  of  Perseus.     But  the  most  remarkable  phenomenon  in  this 
constellation  is   the  variixble  star  AUjol.  whieh  changes  con- 
tinually from    the   2d  to  the    4th  magnitude.      This   star  has 
11''  .')()' 30"  right  ascension  in   lime,  and   40°  1,V  li>"  declination 
N-  The  time  taken  up  from  itssreatest  to  its  least  lustre,  is2da>s, 
20  hours,  and    IS)  minutes,  or  about  a)  hours.      During  four 
hours  of  this  period  it  gradually  diminishes  in  biightness,  which 
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il  recovers  in  the  succeeding  four  hours  ;  and  in  the  remaining 
part  of  the  time  it  invariably  preserves  its  greatest  lustre  ;  and 
after  the  expiration  of  this  term  its  decrease  commences.  Mons. 
Bode  allows  seven  hours  for  Algol's  reduction  from  the  2d  to 
the  4th  magnitude. 

PERSON,  in  Grammar,  a  term  applied  to  such  nouns  or 
pronouns,  as,  either  prefixed  or  understood,  are  the  nominatives 
in  all  inflections  of  a  veil);  or  it  is  the  agent  or  patient  in  all 
finite  and  personal  verbs. 

PERSONATE,  is  the  representing  a  person  by  a  fictitious  or 
assumed  character,  so  as  to  pass  for  the  person  represented. 

PERSONATiE,  in  Botany,  the  40lh  order  in  the  fragments 
of  Linna'iis'  natural  method,  consisting  of  numerous  plants, 
and  whose  genera  arrange  themselves  under  the  class  and  order 
didynauiia  angiosperniia   of  the  sexual  method. 

PERSIAN  WHEEL,  is  a  name  given  to  a  machine  for  rais- 
ing water,  which  may  be  turned  by  means  of  a  stream  A  15 
acting  upon  the  wheel  C  D  E  according  to  the  order  of  the  let- 
ters. Tlie  buckets  a,  a,  R,rt,&c.  instead  of  being  firmly  fastened, 
are  liung  upon  (he  wheel  by  strong  pins,  b,  b,  b,h,  &c.  fixed  in 
the  side  of  the  rim  ;  which  must  be  made  as  high  as  the  water 
is  intended  to  be  raised  above  the  level  of  that  part  of  the  stream 
in  which  the  wheel  is  placed.  As  the  wheel  turns,  the  buckets 
on  the  right  hand  go  down  into  tlie  water,  where  they  are  filled, 
and  return  up  full  on  the  left  hand  till  tliey  come  to  the  top  at 
K  ;  where  they  .strike  against  the  end  «  of  the  fixed  trough  M, 


by  which  thev  are  overset,  andsoempty  the  wafer  info  the  trough  ; 
from  whence  it  is  to  lie  conveyed  in  pipes  to  any  place  it  is 
intended  for  ;  and  as  each  bucket  gets  over  the  trough,  it  falls 
inio  a  perpendicular  position  again,  and  so  goes  down  empty 
till  it  comes  to  the  water  at  A,  where  it  is  filled  as  before.  On 
each  bucket  is  a  spring  )■,  uliirli  going  over  the  top  or  crown 
of  the  b;\r  n  (fixed  to  tlie  trough  iM)  raises  the  bottom  of  the 
bucket  above  the  level  of  its  mouth,  and  so  causes  it  to  empty 
all  its  water  into  the  trough.  Sometimes  this  wheel  is  made  to 
raise  water  no  higher  tliiiu  its  axis  ;  and  then,  instead  of  buck- 
ets hung  upon  it,  its  spokes  C,tl,e.f,  yji,  are  made  of  a  bent 
furm,  and  hollow  williin,  these  hollows  opening  into  holes 
C,  D,  E,  F,  in  the  outside  of  the  wheel,  anil  also  into  O  in  the 
box  N  upon  the  axis.  So  that,  as  tlie  holes  C,  D,  &c.  dip  in 
the  water,  it  runs  into  them  ;  and  as  the  wheel  turns,  the  water 
rises  in  the  hollow  spokes  (•,(/,  h.c.  and  runs  out  in  a  stream, 
P,  from  the  holes  at  O,  and  fulls  into  the  trough  Q,  from 
whence  it  is  conveyed  by  pip'  s.  This  is  a  very  easy  way 
to  raise  water,   because  the  triginc   requires  neither  men  nor 


horses  to  turn  it.  To  determine  the  due  relation  ot  the 
power  and  the  weight,  so  that  this  wheel  may  be  capable  of 
producing  the  greatest  efl'ect,  tlie  following  may  be  taken  as 
a  good  approximation.  After  having  fixed  the  diameter  of  the 
wlieel,  which  must  be  something  greater  than  the  altitude  to 
which  the  water  is  to  be  raised  ;  fix  also  upon  an  even  number 
of  buckets  to  be  hung  at  equal  distances  round  the  periphery 
of  the  wheel,  and  mark  the  position  of  their  centres  of  motion 
in  such  a  manner  that  they  will  stand  in  corresponding  positions 
in  every  quarter  of  the  circle ;  conceive  vertical  lines  drawn 
through  the  centre  of  motion  of  each  bucket  in  the  rising  part 
of  the  wheel  ;  they  will  intersect  the  horizontal  diameter  of  the 
wheel  in  points  at  which,  if  the  buckets  were  hung,  they  would 
furnish  the  same  resistance  to  the  moving  force  as  they  do 
«  hen  hanging  at  their  respective  places  on  the  rim  of  the  wheel. 
Thus,  supposing  there  were  18  equidistant  buckets  ;  then  w  hile 
8  hung  on  each  side  a  vertical  diameter  of  the  wheel,  there 
would  be  8  on  the  other  side,  and  2  would  coincide  with  that 
diameter;  in  this  case  the  resistance  arising  from  all  the  full 
buckets  would  be  the  same  as  if  one  bucket  hung  on  the  pro- 
longation of  the  horizontal  diameter  at  the  distance  of  2  sin 
20°  -f  2  sin  40°  +  2  sin  (iO°  -f  2  sin  80°,  these  being  the  sines 
of  the  common  radius  of  the  wheel.  To  know  the  quantity 
of  water  that  each  bucket  should  contain,  take  |  of  the  abso- 
lute force  of  the  stream,  that  is,  J  of  the  weight  of  the  prism 
of  water  whose  base  is  the  surface  of  one  of  the  float-boards, 
and  whose  height  is  that  through  which  water  must  fall  to 
acquire  the  velocity  of  the  stream  ;  so  have  we  (he  power  that 
should  be  in  equilihrio  with  the  weight  of  w  ater  in  the  buckets  of 
tbe  rising  semicircle.  Then  say,  as  the  snniof  the  sines  men- 
tioned above  is  to  radius,  so  is  the  power  just  found  to  a  fourth 
term,  the  half  of  which  will  be  the  weight  of  water  that  ought 
to  be  contained  in  one  bucket.  Lastly,  as  the  velocity  of  the 
wheel  w  ill  be  to  that  of  the  stream  nearly  as  one  to  2j,  the  quan- 
tity of  revolutions  it  makes  in  any  determinate  time  becomes 
known,  and,  of  consequence,  the  quantity  of  water  the  wheel 
will  raise  in  the  same  time;  since  we  know  the  capacity  of 
each  bucket,  and  the  number  of  them  emptied  in  every  revo- 
luti<in  of  the  wheel. 

PERSPECTIVE,  is  the  art  of  delineating  objects  on  any 
given  surface,  as  they  would  appear  to  the  eye,  if  that  surface 
were  transparent,  and  the  objects  themselves  were  seen  through 
it  from  a  fixed  situation. 

To  commence  with  wliaf  we  hope  will  be  found  a  very  easy 
way  of  acquiring  a  general  knowledge  of  the  subject;  let  the 
student  place  himself  in  a  darkened  chamber,  and  there  let  him 
make  a  small  hole,  not  larger  than  a  pea,  In  the  door  or  win- 
dow, opposite  to  some  remarkable  objects,  such  as  houses  or 
trees,  the  distance  of  which  should  be  at  least  equal  to  their 
height,  and  may  with  propriety  be  two  or  three  times  that  dis- 
tance ;  and  the  experiment  will  be  most  agreeably  conducted, 
when  the  sun  shines  strongly  on  the  surfaces  facing  the  hole. 
If  a  sheet  of  paper,  or  any  white  screen,  be  placed  within  the 
room  before  the  hole,  an  image  of  the  external  objects  opposite 
the  aperture  will  be  depicted  upon  it.  The  image  will  be  beau- 
tiful, although  the  outline  of  the  objects  will  not  be  very  well 
defined,  nor  their  colours  very  distinct,  for  reasons  which  the 
study  of  optics  will  fully  ex|)l;iin.  The  instruction,  however,  to 
be  derived  from  the  experiment,  will  for  the  present  object  be 
the  same.  It  will  be  observed,  that  the  images  of  all  objects 
are  inverted;  and  to  understand  this,  the  student  must  be 
reminded  of  the  rectilinear  motion  of  light.  The  image  on  the 
screen  can  of  course  be  formed  only  by  those  rays  of  light  which 
enter  the  chamber  at  the  aperture,  and  it  will  be  admitted  that 
the  rays  I'rom  the  top  of  the  external  objects  cannot  proceed  in 
a  right  line  to  the  screen,  unless  they  proceed  to  the  bottom  of 
the  screen;  therefore,  as  each  ray  carries  with  it  the  image  of 
the  point  from  which  it  issued,  the  top  of  the  objects  must  be 
at  the  bottom  of  the  screen,  and  (he  objects  on  the  left  hand 
will  be  on  the  right  of  the  image.  That  the  rays  of  light  from 
the  objects  cross  each  other  at  the  aperture,  and  spread  after- 
wards as  they  advance,  may  be  proved  by  varying  the  distance 
of  the  screen;  the  size  of  the  image  upon  which,  is  enlarged 
by  drawing  it  back,  and  lessened  by  placing  it  nearer  the  aper- 
ture. The  student  must  further  be  informed,  that  if  he  could 
trace  the  image  on  the  screen  exactly  as  il  is  there  delineated. 
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lie  would  on  reversing  the  screen,  have  an  oiilline  of  ihc  exter- 
nal olijcets  in  aceurate  perspective.  As  the  proportions  of  the 
gevcral  parts,  therefiire,  are  iiotaitereil  liy  thein\cileil  position 
oftlie  iniaKe,  they  may  he  eoMleuiplalod  and  (compared  with  \\\c 
orijiinal  ohjeels,  as  if  no  inversion  took  place.  Suppose  the 
front  of  a  single  house  to  ho  parallel  to  the  surface  of  the  screen, 
and  its  centre  very  nearly  opposite  to  the  centre  of  the  aperture, 
its  iniajte  upon  the  screen  will  he  of  the  same  shape  as  the 
front  itself  is  known  to  have,  and  its  (limciisions  Hill  he  ohtaincd 
by  a  rule  easily  discovciahle,  forthc  iiiia^e  will  he  very  nearly  as 
niucli  less  than  the  ori^ioal,  as  the  dislance  helween  the  imaj;e 
and  tlic  aperture  is  less  than  the  distance  between  the  original 
and  the  aperture.  This  estimate  of  ihe  proportion  hitvvcen  the 
iinaac  and  the  ol)jeet,  would  not  recpiire  the  ipialifi  in;;  term 
neaili/,  but  would  l>e  corieel,  if  the  aperture  were  exactly  oppo- 
site the  centre  of  the  front  of  the  house  :  l)ut  we  have  supposed 
the  aperture  to  he  nearer  one  side  of  the  building  than  the  other, 
in  order  that  the  rays  from  the  nearest  gable  of  the  house  may 
pass  through  the  aperture.  This  being  attended  to  there,  will 
be  an  image  of  the  gable  end  upon  the  screen,  and  the  siz(!  and 
shape  of  this  part  of  the  image  must  he  particularly  noticed. 
It  will  be  found  that  though  the  gable  may  he  in  reality  as 
broad  as  the  front,  its  image  is  extremely  narrow  ;  that  its 
ground  line,  instead  of  being  level  with  that  of  the  front,  inclines 
more  and  more  towards  the  top  as  it  recedes  from  the  eye,  and 
that  the  further  edge  of  the  iiicliucd  roof  inclines  to  this  line 
with  a  greater  decree  of  inclination  than  the  original  is  known 
to  have ;  thus  besides  the  narrowness  in  point  ofhnadth,  the 
height  of  the  most  distant  corner  of  the  gahle  is  in  the  image 
shorter  than  the  hithermost  corner.  This  visual  contraction  of 
surfaces  is  called  fore-shortening. 

To  understand  how  it  happens,  let  the  student  suppose  a 
thread  stretched  from  any  given  point  in  the  most  distant  angle 
or  vertical  edge  of  the  gable,  to  its  image  on  the  screen,  or 
spot  on  which  it  would  fall  by  taking  a  rectilinear  course  ;  let 
another  line  be  supposed  to  be  drawn  from  an  opposite  point 
of  the  nearest  angle  of  the  gable,  and  it  will  be  perceived  that 
as  these  lines,  like  the  rays  of  light,  cross  the  aperture,  they 
will  at  the  screen  form  but  a  very  narrow  opening  ;  and  as  the 
breadth  of  llie  image  cainiot  be  greater  than  this  opening,  the 
breadth  of  the  gable  must  he  inconsiderable  on  the  screen.  It 
will  be  obvious  at  the  same  time,  that  the  more  nearly  the  gable 
is  taken  in  front,  the  greater  will  be  the  breadth  of  its  image, 
while  that  of  the  apparent  extent  of  the  front  will  he  propor- 
tionably  contracted.  The  inclination  of  the  ground  line  of  the 
gable  will  be  explained,  by  supposing  lines  to  be  drawn  from 
the  four  corners  or  limits  oi  the  gable  to  their  respective  places 
on  the  screen  ;  for  the  line  which  hounds  the  further  side  of  the 
gable,  must  have  a  less  image  on  the  screen  than  the  hither- 
most,  because  it  is  more  distant,  and  at  an  intermediate  dis- 
tance, any  vertical  line  in  the  gable  must  have  an  intermediate 
height:  therefore  there  must  be  in  the  picture  a  gradual  rising 
of  the  ground  line  towards  a  point  horizontally  opposite  the 
place  of  the  aperture:  —  Now  the  whole  art  of  perspective  con- 
sists in  observing  rules  which  teach  us  to  discover  the  diminu- 
tions of  all  objects  seen  oblicpiely  like  the  gable  end  of  the 
house.  To  render  this  experiment,  and  the  inferences  drawn 
from  it,  perfectly  clear,  it  ought  to  he  tried  and  fully  considered. 
It  will  then  speak  to  tin;  eye,  and  the  object  to  be  obtained  by 
perspective  can  scarcely  be  misunderstood,  whereas  the  im- 
pression of  mere  words  is  speedily  ell'aced. 

To  prevent  any  incorrect  inference,  we  shall  however  refer  to 
fig.  I,  where,  let  C  D  represent  the  window  shutter  of  the  dark- 
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observed,  thai  Ihc  darkened  ibainher  is  u.sed  only  as  a  meanii 
of  .separating  the  rii\s  which  form  an  image  liom  any  other  ; 
and  that  if  Ihe  direeticm  of  the  rays  could  be  ascertained  as 
much  before  the  shutter,  as  they  are  here  behind  it,  an  image 
oi  Ihe  original  obji  ri  would  be  obtained  of  the  same  size  as  that 
upon  Ihe  screen,  and  in  its  erect  positicm,  because  the  rays  ha\e 
not  crossed.  Accordingly  in  the  practice  of  perspectixc,  the 
rays  of  light  from  an  object  arc  always  supposed  to  be  inter- 
cepted as  they  converge  to  tin;  eye  at  some  point,  as  at  A,  be- 
tween the  original  object  and  the  eye.  In  the  experinnnl,  theie- 
fore,  the  aperture  in  the  window-shutter  must  he  considered  as 
representing  the  pui'il  of  the  eye,  the  darkened  <haniberthe 
elnnuber  of  the  eye,  and  Ihe  screen  the  retina,  or  as  a  means  of 
rendering  visible  the  pictures  which  the  eye  receives  of  visible 
objects.  We  need  not  observe,  that  a  larger  aperture,  with  a 
convex  glass  set  in  it,  would  in  fact  form  a  camera  obscura, 
and  a  very  distinct  image  would  be  painted  on  the  screen,  at 
the  focus  of  the  glass  ;  but  the  experiment  would  then  be  less 
simple,  and  the  direelion  of  the  rays  not  so  evident.  Without 
a  glass,  the  distinctness  of  the  picture  is  sullicient  to  be  agree- 
able, when  the  eye  has  been  some  time  in  the  ehandjcr. 

To  consider  the  foundation  of  perspective  in  another  point 
of  view,  let  A  B  C  I),  lig.  2,  represent  a  house,  seen  by  the  eye 
at  N.     The  eye  N  is  supposed  to  be  opposite  the  corner  ij  of 
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ened  chamber,  and  g  the  aperture  in  it ;  A  B  an  external  ob- 
ject, and  EF  the  screen  which  receives  its  image.     It  must  be 
til. 


the  house  ;  its  dislance  from  which  is  equal  to  N  </,  and  its 
height  five  feet  from  the  ground.  'Ihe  situation  of  the  eye  cor- 
responds to  that  oftlie  hole  in  the  window-shutter  of  Ihc  former 
experiment,  and  the  picture  of  the  house  formed  in  the  eye 
itself,  corresponds  to  that  which  the  screen  received.  In  this 
situation,  as  in  every  other,  straight  lines  drawn  from  every 
part  of  the  house  to  the  eye,  represent  the  direction  of  the  ray  s 
which  form  the  images  of  those  parts  respectively,  and  thereby 
render  the  house  visible.  The  eye,  it  must  be  understood,  is 
considered  as  fixed  upon  the  point  7,  directly  before  it,  and  in 
order  that  no  sensible  deviation  may  be  possible,  we  may  sup- 
pose it  to  be  looking  through  a  very  small  aperture  in  a  piece 
of  thin  brass  (/.  If  now  a  transparent  plane,  for  example  a 
pane  of  glass.  K  L,  he  interposed  between  the  house  and  the 
eye,  at  a  short  distanco  from  the  eye,  the  whole  oftlie  house 
will  be  seen  through  the  transparent  plane,  although  the  latter 
is  comparatively  v^ith  the  house  of  very  small  <liniensions, 
because  the  rays,  in  proceeding  to  their  point  of  convergence 
at  the  eye,  have  approached  each  other  in  a  proportion  inversely 
as  the  distance  ;  that  is,  at  half  the  distance  from  the  object, 
they  only  extend  over  half  the  space  contained  between  the 
points  of  emission  ;  at  one-fourth  oftlie  distance  from  the  eye, 
they  only  take  up  one-fourth  of  the  space  ;  and  the  same  pro- 
portion holds  for  other  distances.  Suppose  the  pane  of  glass 
to  be  within  arm's  reach  of  the  eye  at  N,  and  that  it  is  coaled 
with  gum-water  or  isinglass  so  as  to  receive  the  marks  of  a  pen- 
cil, without  having  its  transparency  destroyed  ;  trace  the  out- 
lines of  the  house  upon  the  glass,  by  observing  and  follow  ing 
exactly  the  direction  in  which  they  are  seen  through  the  small 
aperture  in  the  piece  of  brass.  When  this  is  done,  it  will  be 
found  that  the  real  or  measured  extents  forming  the  different 
external  surfaces  of  the  house,  are  rcprcsente<l  by  extents  mo- 
dilied  by  the  distance  and  obliquity  of  these  surfaces  to  the  eye 
— in  short,  as  shewn  in  the  figure,  a  representation  of  the  house 
in  true  perspective  will  be  obtained,  in  the  given  situation  of 
the  eye.  To  young  persons  the  difiiculty  of  untlctstanding  an 
explanation  of  this  kind  is  occasioned  by  tlieir  indistinct  per- 
ception of  the  relatioa  between  the  rays  and  lines  from  a  real 
9P 
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object,  and  the  projection  of  those  lines  upon  a  flat  surface,  as 
a  sheet  of  paper.  It  appears  confusing  to  them  to  say  that  the 
eye  is  opposite  lo  tlie  comer  q  of  the  liouse,  and  yet  to  repre- 
sent it  at  N  on  one  side.  Unless  this  dilhculty  l)e  overcome, 
and  the  mind  can  form  a  distinct  image  of  the  direction  which 
the  line  she«n  on  paper  would  have  if  drawn  from  a  real  object, 
perspective  diafrrams  will  be  contemplated  with  pain,  and  the 
remembrance  of  them  will  soon  be  eB'aeed.  We  shall  therefore 
propose  a  little  experiment,  which  wc  recommend  to  be  tried 
by  those  who  feel  the  difficulty  alluded  to. 

Let  a  small  model  of  a  house  be  made  of  wood,  and  to  every 
corner  of  it  which  can  be  seen  in  any  one  situation,  affi-ii  a 
thread  of  silk,  two  or  three  times  as  long  as  the  model  of  the 
house  is  high.  These  threads  will  represent  the  rays  of  light 
proceeding  from  the  corners  ABC  D,//;  /  m,  of  the  house,  in 
fig.  2.  Let  the  threads  be  drawn  through  a  hole  in  a  piece  of 
thin  brass,  just  large  enough  to  admit  them  to  be  moved  freely. 
The  hole  in  the  piece  of  brass  will  represent  the  eye.  Let  small 
weights  be  attached  to  the  extremities  of  the  threads  which  have 
been  passed  through  the  hole  in  the  brass  :  the  threads  being 
thus  stretched,  will  form  a  right  line  from  the  house  to  the 
brass,  and  the  apparatus  will  be  ready  for  elucidating  the  nature 
of  perspective.  While  the  model  of  the  house  remains  station- 
ary, let  the  position  of  the  brass  be  varied,  sometimes  placing 
it  higher,  sometimes  lower,  at  different  distances  and  towards 
different  sides;  and  let  the  angles  formed  by  the  threads  in  each 
situation  be  attentively  considered,  by  the  observer  placing 
himself  behind  the  brass,  and  supposing  himself  to  regard  the 
house  as  if  he  saw  it  through  the  hole.  Let  him,  after  each  re. 
move  of  the  brass,  suppose  that  the  threads  representing  the 
rays  of  light,  without  altering  their  direction,  were  to  pass 
through  a  sheet  of  paper,  interposed  at  any  distance  between 
the  brass  and  the  house,  and  he  would  find  that  by  drawing 
lines  to  join  the  points  thus  obtained,  an  outline  representation 
of  the  house  would  be  produced,  and  this  representation  would 
be  in  true  perspective.  For  any  one  situation  it  would  not  be 
a  troublesome  matter  to  perforate  a  piece  of  paper,  to  be  slip- 
ped upon  the  threads  without  distorting  them  ;  and  for  other 
situations,  a  good  idea  of  what  the  representation  would  be,  or, 
in  other  words,  of  the  perspective  space  between  any  given 
points,  would  be  obtained  by  measuring  the  openings  between 
the  threads  at  equal  distances  from  the  brass.  After  the  trial 
and  proper  consideration  of  this  experiment,  it  will  be  easy  to 
form  a  tolerably  correct  idea  of  the  perspective  appearance  of 
any  object,  or  assemblage  of  objects,  and  not  difficult  to  exhibit 
that  appearance  on  paper.  In  perspective  diagrams,  lines  must 
be  drawn  to  represent  the  rays,  the  direction  of  which  in  this 
experiment  is  indicated  by  threads,  and  as  the  view  of  an  object 
varies  with  the  point  from  which  it  is  seen,  the  situation  of  the 
eye,  both  in  height  and  distance,  must  be  laid  down  upon 
the  paper  on  which  the  perspective  drawing  of  an  object  is  to 
be  made,  unless  we  propose  to  look  at  the  object  itself  as  through 
a  transparent  plane.  The  question  then  occurs,  how  shall  the 
position  of  the  eye  be  designated  on  paper?— It  can  noway 
be  represented  so  clearly  as  by  placing  it  on  one  side,  as  shewn 
in  the  figure,  or  by  placing  it  vertically  beneath  the  object  to 
be  drawn,  as  represented  in  fig.  12. 

By  whatever  means  the  representation  tu,  fig.  2,  of  an  object 
A  BC  D,  is  obtained,  if  the  outline  be  accurate,  and  viewed  at 
a  proper  distance,  it  is  plain  it  will  make  an  outline  of  the  same 
form  in  the  eye  as  the  object  itself:  and  if  the  colouring  were 
equally  perfect,  the  eye  might  mistake  the  figure  for  the  original. 
Hut  even  when  colours  are  not  employed,  correct  dimensions 
give  the  whole  a  pleasing  appearance,  and  constitute  the  first 
great  requisite  to  every  good  picture. 

Having  thus  endeavoured  to  explain  the  nature  of  perspec- 
tive, we  may  next  advert  to  the  limits  of  vision.  We  may  con- 
sider the  eye,  in  whatever  direction  we  look,  as  situated  in  the 
centre  of  a  sphere,  which  we  may  suppose  to  be  represented  by 
the  circle  E  K  F  I,  lig.  3.  The  hemisphere  E  LF  is  behind  the 
eye,  and  therefore  obviously  invisible  ;  and  it  is  also  certain,  that 
the  eye,  looking  forward  horizontally  to  K,  cannot  take  in  at 
once  the  whole  of  the  hemisphere  E  KF.  So  far  from  this,  it 
cannot  take  in  a  larger  angle  than  SRT,  which  is  but  half  a 
hemisphere,  or  equal  to  90  degrees.  And  as  the  rays  which  the 
eye  takes  in,  extend  all  around  to  an  equal  distance  from  the 
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central  ray  KR,  it  follows,  that  the  whole  of  the  rays  which 
enter  the  eye  at  once,  will  be  in  the  form  of  a  cone,  of  which 
the  apex  is  at  the  eye  ;  and  of  such  a  cone  of  rays,  SRT  may 
be  considered  as  the  profile.  It  is, 
however,  found,  that  to  have  an 
agreeable  view  of  large  objects, 
such  as  buildings,  the  angle  of  vi- 
sion should  not  exceed  60  degrees, 
or  one-third  of  a  hemisphere;  in 
other  words,  that  we  cannot  dis- 
tinctly see  the  whole  of  any  object, 
unless  its  distance  from  the  eye  be 
at  least  equal  to  its  height ;  and  the 
appearance  of  a  picture  will  be 
more  agreeable,  if  not  made  to  com- 
prehend  above  45,  or  at  most  50  degrees ;  indeed,  for  small 
objects,  or  such  as  do  not  exceed  the  length  of  a  foot  in  any 
of  their  dimensions,  it  is  not  advisable  to  exceed  an  angle  of 
30  degrees.  As  a  picture,  therefore,  should  never  comprise 
more  than  the  eye  can  easily  take  in  at  one  view,  a  distance 
of  25  degrees  on  either  side  of  the  point  of  sight,  may  be  con- 
sidered a  standard  limit.  Fifty  degrees,  to  the  eye  at  B,  are 
comprehended  in  the  angle  xHy;  and  we  need  scarcely 
observe,  that  the  measure  of  an  angle,  is  the  space  it  takes  up 
on  the  circumference  of  a  circle,  which  has  the  point  of  the 
angle  for  its  centre;  a  circle  being  always  supposed  to  contain 
360  degrees.  Hence,  if  the  lines  forming  the  angle  x  R  j/,  were 
extended,  the  angle  v  R  t  would  still  be  only  one  of  fifty  de- 
grees, because,  whatever  were  the  size  of  a  circle  drawn  from 
the  point  R,  through  its  two  legs,  if  that  circle  were  divided 
into  360  parts,  the  number  of  those  parts  enclosed  by  the  angle 
could  not  be  more  than  fifty. 

We  shall  now  proceed  to  the  definitions  of  the  terms  used  in 
treating  of  perspective,  and  then  shew  the  method  of  putting 
into  perspective,  those  forms  which  may  be  considered  as  the 
elements  of  all  others. 

Definitions. — I.  An  original  object,  is  any  object  whatever, 
which  is  rendered  the  subject  of  a  picture. 

2.  Original  planes  or  tines,  are  the  surfaces  or  lines  of  original 
objects. 

3.  Perspective  plane,  is  the  surface  on  which  a  picture  is  de- 
lineated.— It  may  here  be  observed,  that  painters  regard  the 
frame  of  a  picture  merely  as  an  aperture  through  which 
original  objects  are  seen  ;  and  they  therefore  consider  the  per- 
spective plane  to  be  transparent,  to  admit  of  this  view.  It  is  on 
this  account  that  the  perspective  plane  is  frequently  called  the 
transparent  plane. 

4.  Ground  plane,  is  the  earth  or  surface  on  which  stand  the 
objects  to  be  delineated,  as  well  as  the  spectator. 

5.  Ground  line,  is  the  line  on  which  the  perspective  plane  is 
supposed  to  rest. 

6.  Visual  rai/s,  are  those  which,  passing  through  the  trans- 
parent plane,  render  original  objects  visible. 

7.  Principal  visual  rat/,  is  that  which  passes  through  the  axis 
or  centre  of  the  eye,  and  the  course  of  which,  therefore,  from 
the  perspective  plane  is  shorter  than  any  other,  because  it  is 
perfectly  direct.  Its  height  above  the  ground  line  is  of  course 
always  the  same  as  that  of  the  eye. 

8.  Point  of  sight,  is  that  fixed  point  from  which  the  spectator 
looks  upon  the  perspective  plane,  when  any  original  object  is 
delineated. 

9.  Centre  of  the  picture,  is  that  point  of  the  perspective  plane 
which  is  exactly  opposite  the  point  of  sight,  that  is,  where  the 
principal  visual  ray  enters  the  transparent  or  perspective  plane. 
It  must,  therefore,  be  carefully  distinguished  from  the  measured 
centre  of  any  picture,  as  it  can  never  exceed  the  height  of  the 
eye  from  the  ground  line. 

10.  The  distance  of  the  ;»V/h/p,  or  point  of  distance,  is  the  dis- 
tance between  the  eye  or  point  of  sight,  and  the  centre  of  the 
picture. 

11.  Vanishing  points,  are  those  points   to  which  all  lines   in- 
clined to  the  picture  appear  to  converge,  and  in   which  those 
lines  meet  when  produced.     Vanishing  points  have  no  place  in 
a  finished  picture  ;  they  are  used  to  facilitate  drawing  in  per 
spective. 

12.  The  horizontal  line,  is  a  line  parallel  with  the  horizon,  at 
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the  licli;lit  of  tlic  cyp.  that  is,  it  passes  horizontally  through  the 
centre  of  the  picture. 

1,^.  Distance  of  a  vanishing  point,  is  the  distance  from  the 
vanishintt  point  on  the  picture  to  the  eye  of  the  spectator. 

It  may  also  he  i)roper  to  remind  some,  of  the  dilference  be- 
tween a  perpen<licnlar  and  a  vertical  line  or  plane  :  a  vcrliral 
line  points  directly  to  the  cenlre  of  the  earth  ;  it  is  therefore  at 
ri"lit  anRles  to  the  plane  of  tlie  horizon,  and  is  the  same  with 
the  direction  of  a  plunili  line:  a  perpendicular  line  is  any  lino 
which  is  at  ri(;lit  angles  to  another  ;  it  may  tlieretore  sometimes 
be  a  vertical  line,  sometimes  a  horizontal  one,  or  in  any  otiier 
position  according-  to  the  direction  of  the  line  or  surface  with 
which  it  forms  a  rij^ht  an^le. 

Methods  uf  pultiny  Stiuarcs  into  Perspective. — Suppose  a 
square  to  he  traced  upon  the  -tronnd  at  sonic  distance  before 
us;  that  we  lind  upon  admeasurement,  the  length  of  eacli  side 
to  be  eiyht  feet,  anil  that  we  are  opposite  the  centre  of  the 
nearest  side,  at  the  distance  of  eighteen  feet.  We  know,  tliat 
if  we  wish  to  obtain  what  is  called  a  ground  plan  of  this 
square,  we  must  represent  it  by  a  sipiare  upon  paper,  as  in 
tig.  4,  and  thus  we  shall  have  its  real  uppearauce,  supposing 
the  eye  to  be  looking  down  upon  it,  just 
over  its  cenlre.  IJut  looking  upon  it  ob- 
liquely as  we  have  staled,  and  with  the  | 
eye  at  the  height  of  six  feet  from  the 
ground,  we  are  convinced,  from  the  nature 
of  perspective  as  before  explained,  that 
the  side  nearest  to  us  will  make  a  longer 
line  upon  the  retina  than  any  of  the  rest; 
the  question  is,  therefore,  to  obtain  the 
true  appearance  of  the  whole  square,  that  -^ 
is,  the  true  form  of  the  image  it  makes  on  the  retina.  In  the 
first  place,  determine  the  scale  to  be  observed,  that  is,  what 
space  shall  correspond  to  a  foot  of  the  original  ;  for  example, 
suppose  one-tenth  of  an  ineli.  Then  draw  a  line  A  B,  fig.  5, 
Fig.  5. 


Fig.  4. 


eight-tenths  of  an  inch  long,  and  another  line  II  D  parallel  with 
this  base  line,  at  the  height  of  six-tenths  of  an  inch  from  it. 
Raise  a  perpendicular  from  the  centre  of  the  line  A  B,  and  tlie 
point  C,  in  which  it  cuts  the  horizontal  line,  will  be  the  centre 
of  the  picture.  From  C,  on  the  horizontal  line,  set  off  the  dis- 
tance at  which  the  square  is  seen,  which  will  here  be  eighteen- 
tenths  of  an  inch,  and  the  point  of  distance  D,  will  be  obtained. 
From  A,  draw  the  line  AC;  and  from  B,  the  line  BC  ;  then  from 
A,  draw  the  line  A  L),  and  to  the  point  h,  in  which  A  D  inter- 
sects B  C,  draw  a  line  g  h,  parallel  with  the  ground  line  A  B  ; 
then  will  Ag  lih,  form  the  perspective  outline  of  the  square 
required. 

Let  it  be  supposed,  that  tlie  square  above  described  is 
viewed  by  an  eye  situated  opposite  one  of  its  corners,  as  in 
fig.  6.  Draw  a  base  line  B  L,  as  before,  and  on  each  side  of 
Fig.  6. 

1»        H  C  > 


any  assumed  point /{,  set  off  half  the  measured  length  of  the 
diagonal  of  the  square,  viz.  half  the  distance  between  the 
corners  y,  Z,  lig.  4.  Parallel  to  the  base  line,  at  the  height  of 
six-tenths  of  an  inch  from  it,  draw  the  horizontal  line  P  II  1), 
and  raise  from  /;,  the  perpendicular  hC.  From  F  draw  the 
line  FC,  and  from  O,  the  line  G  C.  On  each  side  of  the  centre 
C,set  off  on  the  horizontal  line  the  points  of  distance  P  D,  and 
from  each  side  of  them  draw  lines  to  the  centre  of  the  base  A; ; 


then  from  n,  draw  the  line  u  P,   and   from  h.  the  line  b  D,  and 
the  diagonal  view  abj'k,  of  the  square,  will  b(  coropli-led. 

\Vc  shall  give  one  more  example  respecting  squares :  gup- 
pose  we  ha\e  a  sipiari-  pavetnen',  coiiipoiied  uf  equal  alternate 
pieces  of  black  and  while  marii  e  ;  the  total  number  of  small 
pieces  to  be  144,  and   eaih  of  them  one  fool  square,  as 

Ftg.  7. 


Here  there  will  be  six  black  and  six  white  pieces  on  each  side 
of  the  square.  Suppose  the  spectator  to  stand  opposite  the 
middle  of  the  third  s(iuare  on  the  left,  and  that  for  greater  clear- 
ness, the  scale  be  two-tenths  of  an  inch  to  a  foot,  with  the  eye 
five  feet  above  the  ground,  but  at  the  distance  of  eighteen  feet 
as  before.  Draw  a  base  line  r  h,  and  divide  a  part  of  it  into  as 
many  ecjual  divisions  as  there  are  squares  on  one  side  of  the 
original,  as,  1,  "2,  3,  4,  &c.  These  divisions,  by  the  scale  now 
adopted,  will  each  he  two-tenths  of  an  inch.  Draw  the  hori- 
zontal line  at  the  distance  of  live  feet  (according  to  the  scale) 
from  the  base.  From  the  middle  of  the  space  between  2  and  ,1. 
raise  a  perpendicular,  and  to  the  point  C,  in  which  it  cuts  the 
horizontal  line,  draw  lines  from  the  commencement  and  the  ter- 
mination of  the  divisions  on  the  ground  line,  viz.  rC  and  12  C. 
From  C,  set  off  the  distance  C  D,  eighteen  feet,  for  the  dis- 
tance of  the  eye.  Draw  the  line  r\'>,  and  Ironi  c,  where  it 
intersects  the  line  12  C,  draw  a  line  ef.  parallel  with  the  base 
line  rk  ;  then  will  rfe  12,  give  the  boundaries  of  the  pavement. 
To  obtain  the  reticulations,  draw  lines  from  each  of  the  divi- 
sions, 1,2,3,  &c.  on  the  base  line,  to  the  centre  of  the  picture 
C,  and  from  each  of  the  same  divisions  to  the  point  of  the  dis- 
tance D.  The  lines  drawn  from  the  divisions  to  C,  form  the 
right  and  left  sides  of  the  small  squares,  and  the  lines  drawn 
from  the  divisions  to  D,  give  the  points  on  the  line  C  12,  from 
which  the  horizontal  lines  may  be  drawn  to  form  the  other 
sides  of  the  squares.  Or,  after  all  the  lines  are  drawn  from 
the  divisions  on  the  ground  line  to  the  centre  C,  and  also  the 
line  r  D.  the  remaining  sides  of  the  squares  may  be  obtained 
by  drawing  parallel  lines  through  the  various  points  in  which 
the  part  r  e,  of  the  line  r  D,  intersects  the  lines  drawn  to  the 
centre  C. 

It  is  often  thought  by  those  who  are  commencing  this  study, 
that  representations  such  as  the  one  now  given  have  no  resem- 
blance to  the  originals  ;  but  if  they  he  examined  as  every  pic- 
ture ought  to  be  examined,  opposite  to  the  point  of  sight  and 
at  the  distance  for  which  they  are  drawn,  the  idea  of  their  in- 
correctness will  disappear  ;  to  render  the  illusion  the  more  com- 
plete, the  figure  should  be  viewed  through  a  small  tube  or  aper- 
ture, to  prevent  the  intrusion  of  surrounding  objects.  It  must 
also  be  observed,  that  diagrams  upon  paper  have  frequently, 
for  the  sake  of  convenience,  a  vanishing  point  sn  near,  that  the 
eye  has  not  the  power  of  distinct  vision  at  the  distance  for 
which  they  are  drawn.  Such  designs,  therefore,  although  cor- 
rect in  principle,  will  not  appear  correct  to  the  eye  unless  en- 
larged. 

To  put  a  Circle  into  Perspective.— The  perspective,  or  oblique 
view  of  a  circle,  is  an  ellipse,  and  it  is  usually  obtained  by 
drawing  a  S(|uare  of  a  size  just  sulficient  to  contain  the  circle, 
and  dividing  it  into  small  squares,  then  putting  the  divided 
square  into  the  perspective,  and  drawing  within  it  a  line 
through  the  corresponding  parts  of  the  small  scpiares,  and  this 
line  will  be  an  ellipse.  Thus,  to  obtain  the  perspective  of  a 
circle  KFGH,  fig.  8,  draw  round  it  the  sipiare  A  BC  D. 
Divide  the  square  into  small  squares,  the  number  of  which 
should  be  increased  in  proportion  to  the  exactness  with  which 
the  perspective  curve  must  be  obtained;  draw  also  the  dia- 
gonals, C  B  and  A  D.      Throw  the  square  and  reticulations 
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into  perspective,  as  represented  in  fig.  9,  wliere  C  is  tbe  centre 
of  tlie  picture,  and  D  the   point  of  distance  ;  then  draw  the 


curve  by  hand  through  the  parts  corre- 
sponding to  those  through  which  the  cir- 
cle passes  in  fig.  8.  Tlie  perspective  view 
of  a  circle  will  be  an  ellipse,  whether  the 
square  is  viewed  opposite  the  middle  of 
one  of  its  sides,  as  in  fig.  0;  or  even 
with  one  of  its  angles,  as  in  fig.  10, 
where  B  C  is  the  line  of  sight ;  or  at  a 
distance  on  one  side,  as  in  fig.  11,  where 
LCisthe  line  of  sight.  The  point  of 
distance,  iu  figs.  10  and  11,  is  the  same 
Fiq.  9. 


Fuj.  8. 
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Fig.  10. 
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as  in  fig.  9,  though  in  fig. 
11  it  could  not  be  drawn 
without   extending  beyond C 

the  limits  of  the  plate.  ,;i.f; 

ToputaTriani/ular  Prism  ■•■:'.'■'•'   : 

into  Perspective. — To  repre-  '       : 

sent  in  perspective  a  trian- 
gular prism  or  solid,  stand- 
ing vertically  upon  one  of 
its  ends,  and  viewed  by  an 
eye  just  opposite  one  of  its 
angles ;  draw  by  admea- 
surement    a    plan    of   the 

prism,   as  a  h  c,   fig.  12  ;  then  draw  the  line   G  K  across  the 
outermost  boundary  of  the  triangle,  and   make  E  F  parallel 
with  G  K.     From  e  let  fall   the  line  e  il,  perpendicular  to  G  K. 
On  c(l  set  off  the  measured  distance  of  the  eye  from  the  prism, 
and  mark  the  place  of  the  eye  as  at  d.     From  a  and  b,  draw 
lines  meeting  each  other   in  d.     From  d,  draw  the  line  dm, 
parallel  with  ac  of  the  triangle,  and  on  the  other  side  the  line 
dl,  parallel  with   be.     From  e  raise  the  perpendicular  e/to 
the  measured  height  of  the  nearest  angle  of  the  prism  to  which 
the  eye  is  opposite.     On  ef,  measure  the  height  of  the  eye 
from  the  ground  line  G  K,  and  draw  the  horizontal  line  H  H. 
Take  the  distance  c  m,  set  it  off  on  each  side  from  n,  and  it 
will   give  the  vanishing  points  V  P  and  V.     Draw  tlie  lines 
e  VP  and  eV.     Then  from  o  and  ;),  where  the  lines  from  a  and 
6,  in  proceeding  to  the  eye,  cut  the  line  E  F,  draw  the  lines 
pq  and  OS,  parallel  with  ef.     Draw  the  lines  V  .ry,  znA  fw 
V  P,  and  the  perspective  outlines  wfxr  e  z,  of  the  prism,  whose 
base  is  equal  to  the  triangle  abc,  will  be  obtained,  and  may  be 
finished  by  shading  it  according  to  the  direction  in  which  the 
light  falls  upon  it.     Tiiis  mode  of  drawing  from  a  ground  plan 
is  extremely  useful,  and  well  calculated  to  shew  the  difference 
between  the  visual  and  real  dimensions  of  objects.     The  out- 
lines of  the  house  A  BCD,  in  fig.  2,   were  obtained  by  it:  it 
shoidd  be  rendered  familiar  by  frequent  practice  on  figures  in 
difierent  positions. 

To  put  a  Cube  and  a  Ci/lindcr  into  Perspcctioe. — As  the  base 
of  a  cube  is  a  square,  it  may,  when  viewed  as  in  the  present 


Fig.  12. 


•  -VV 


cube, 
lines 
eFto 


example,  oppo- 
site  one  of  its 
angles,    be  put 
into  perspective 
by     the      same 
process    aj   the 
square  in  fig.l3, 
and  figs.  9,  10, 
and  11,  will  ex- 
plain the  man- 
ner in  which  the 
perspective  of  a 
square,  seen  in 
other  positions, 
may  be  obtain- 
ed. Havinglhen 
obtained        the 
base,   we   shall 
find    that  when 
H   is   the  hori- 
zontal line,  PD 
the    points     of 
distance,and«6 
half    the    mea- 
sured length  of 
the  diagonal  of 
the    cube,     the 
perspective     of 
the  base  will  be 
represented  by 
o/rf^.  Make  the 
height     of    a  e 
equal     to     the 
measur'd  length 
according  to  the 
scale,  of  one  of 
the  sides  of  the 
then  draw  the  lines  eJ)  and  eP.     From /and  p,  draw 
parallel  with  ae,  for  the  sides  of  the  figure  :  draw  the  line 
aperpendicular  let  fall  from  the  horizontal  line  at  P  to  M. 


■id 


Fig.  13. 
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From  F  draw  a  line  to  any  part  of  the  horizontal  line,  as  to  L, 
and  draw  from  M  aline  to  meet  this  in  L.  To/'draw  the  line 
fh,  and  to  d  the  line  id;  then  from  h  and  i  raise  perpendiculars 
to  intersect  F  L,  and  from  the  points  of  intersection  draw  the 
lines  pi  and  rh;  thus  will  be  obtained  the  perspective  outline 
of  the  cube  /;  Ifag  o  e.  If  the  cube  had  not  been  viewed  directly 
opposite  one  of  its  angles,  the  points  of  distance  would  not  on 
each  side  have  coincided  with  the  vanishing  points;  and  the 
vanishing  points  would  have  been   best  obtained  as  for  the 


Fig.  14. 


triangular  prism,  fig.  12. 

The  procedure  for  a  parallelopiped,  is  es- 
sentially the  sanne  as  for  a  cube.  To  put  a 
cylinder  into  perspective,  first  proceed  as 
for  a  cube,  oi  parallelopiped  ;  draw  on  the 
perspective  of  each  end  such  an  ellipse  as  it 
will  admit ;  let  the  longer  or  conjugate  axes 
be  equal,  and  join  the  opposite  extremities 
of  these  axes  by  two  parallel  lines,  as  shewn 
in  fig.  14.  Having  thus  obtained  the  per- 
spective of  the  cylinder,  it  only  remains  to 
erase  the  lines  which  belong  to  the  cube  or 
parallelopiped. 

Of  Shadows,  and  Desvrijitinn  of  a  DfncJiiuefor  Drawing  in  Per- 
spective.— Having  now  shewn  the  mode  of  putting  into  perspec- 
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tive  those  elementary  forms  which  enter  into  the  composition  «f 
(Iriiwiiift-s  of  every  description,  we  sliall  lie  ()l(li(;e<l  to  lie  cniicise 
witli  the  rcniaiiKlcr  of  the  siiliject.  The  student  iimsl  l)C  a«  are 
how  much  dillercncc  of  position  allci-ts  the  visual  appearance 
of  objects,  and  that  by  a  proper  attention  to  this  circunislance, 
the  few  roles  which  have  been  niven  may  be  applied  tosubjeels 
of  considerable  cimiplication.  To  aecpiire  a  knowledge  ot  the 
principles  of  perspective,  it  is  recomnicndi'd  not  merely  to  com- 
pare the  plates  with  the  prinliil  pa;;e  :  but  to  lopy  the  dia- 
grams, and,  for  the  sake  of  f;rcat<'r  perspieiiity,  to  do  this  on 
as  larg;c  a  scale  as  may  be  convenient.  Aftersvards  somelrea- 
tise  especially  devoted  to  the  subject  may  be  perused,  and  per- 
haps Brook  Taylor's  and  iMalton's  may  be  the  best;  thoui;li 
these  authors  will  require  considerable  attention,  they  have  the 
merit  of  beinp;  sure  ffoides. 

With  respect  to  shadows,  the  proper  distribution  of  which 
give  such  life  to  perspective  drawings,  it  may  be  useful  to  re- 
mark, that  the  shadow  cast  by  any  object  covers  the  precise 
space  which  that  object  woul«l  prevent  the  eye  from  seeing,  if 
the  eye  were  in  the  place  of  the  luminous  body.  The  position, 
therefore,  of  the  luminous  body,  must  always  be  ascertained, 
and  the  shadow  to  be  assisnod  to  any  object  in  a  picture,  will 
be  a  perspective  view  of  the  space  which  the  eye  would  be  pre- 
vented from  seeing  if  in  the  place  of  the  luminous  body.  A 
few  experiments  with  a  candle  at  ni^ht  will  be  an  easy  mode 
of  painino;  a  little  ae(|uainlancewith  this  subject  ;  it  must,  how- 
ever, be  observed,  that  the  shadow  from  a  candle  is  every  way 
larger  than  that  part  of  the  object  which  intercepts  the  rays  ; 
but  in  point  of  breadth,  this  never  happens  with  the  shadows 
of  the  sun.  The  reason  is,  that  the  rays  from  the  candle  consi- 
derably diveree,  while  those  from  the  sun,  on  a<'eount  of  the 
immense  distance  of  that  luminary,  have  no  perceptible  devia- 
tion from  parallilisni.  It  must  be  remembered  also,  that  strong 
reflections  from  surrounding  objects  will  diminish  the  intensity 
of  shades,  and  that  not  only  tlie  (piantity  of  lifrlit  which  falls 
on  an  object,  but  thc(|uantity  which  can  be  reflected  to  the  eye, 
must  be  considered. 

As  it  frcciuenlly  happens  that  persons  have  occasion  to  draw 
in  perspective,  who  have  acfjuired  no  theoretical  knovvledpje  of 
the  art ;  for  the  use  of  such,  a  great  variety  of  machines  have 
been  constructed.  Most  of  these  machines  are  on  optical  prin- 
ciples ;  the  camera  obscura,  which  we  have  already  described, 
is  one  of  them,  and  the  camera  lucida  is  another.  In  praise  of 
the  latter,  much  has  lately  been  said;  but  although  it  must  be 
admitted  to  be  a  very  portable  and  beautiful  instrument,  the  ac- 
quisition of  the  proper  art  of  using  it,  is  extremely  dillicult  to 
all,  and  to  some  impossible.  Its  chief  use  will  be  that  of 
affording  the  means  of  contemplating  the  real  perspective  ap- 
pearance of  objects,  and  pcrliaps  to  obtain  the  position  of  a 
few  points,  but  for  very  minute  delineation  it  is  of  little  value. 
For  general  use,  we  may  venture  to  recommend  an  instrument 
described  by  Ferguson,  to  whom  the  knowledge  of  it  was  com- 
municated by  Dr.  Bevis.  It  has  the  advantage  of  other  ma- 
chines in  two  points  ;  it  may  be  constructed  at  a  small  expense 
by  any  tolerably  skilful  artisan  in  wood,  and  the  use  of  it  will 
constantly  tend  to  render  the  practice  of  perspective  drawing 
more  easy,  by  the  manner  in  which  it  produces  the  measure  of 
surfaces  or  angles.  It  will,  therefore,  better  than  most  oflier 
other  instruments  for  the  same  purpose,  supply  the  want  of  a 
more  extended  essay. 

The  machine  in  ques-  Fig.  15. 

tion  is  represented  at  figs. 
15  and  16.  Fig.  15  is  a 
plan,  and  fig.  16  a  view 
of  it  on  a  larger  scale. 
The  same  letters  refer  to 
the  corresponding  parlsin 
both  figures.  A  B  E  F  is 
an  oblong  board,  and  X  Y 
are  two  hinues,  on  which 
the  part  C  L  D  is  move- 
able. This  pari  consists  of  two  arches,  or  portions  of  arches, 
C  ML,  and  I)  N  L,  Joined  together  at  the  top  L,  and  at  the 
bottom  to  the  cross  bar  O  C,  to  which  one  part  of  each  hinge 
is  fixed,  and  the  o'her  part  to  a  fiat  board,  half  the  length 
of  the  board  .\  U  E  F,  and  glued  to  its  uppermost  side.  The 
81. 


centre  of  the  arch   CML  is  at    1>,  and   the  centre  of  he  arch 
D  N  L  is  at  C. 

/■.y.  16. 


On  the  outer  side  of  the  arch  T)  N  L  is  a  sliding  piece,  N. 
(much  like  the  nut  of  the  <piadrant  of  altitude  belonginij  to  a 
common  globe.)  which  may  be  moved  to  any  part  of  the  arch 
between  l>  and  L;  and  there  is  such  another  slider  O,  on  the 
arch  C  M  L,  which  may  be  set  to  any  part  between  C  and  L. 
A  thread  C  1*  N  is  stretched  tight  from  the  centre  C  to  the 
slider  N,  and  such  another  thread  is  stretched  from  the  centre 
D  to  the  slider  O;  the  ends  of  the  threads  being  fastened  to 
these  centres  and  sliders.  It  is  plain,  therefore,  that  by  moving 
the  sliders  on  their  respective  arches,  the  intersection  1'  of  the 
threads  may  be  brought  to  any  point  of  the  open  space  within 
those  arches. 

In  the  groove  K  is  a  straight  sliding  bar  I,  which  may  be 
drawn  further  out,  or  pushed  further  in,  at  pleasure.  To  the 
outer  end  of  this  bar,  I,  fig.  10,  is  fixed  the  upright  piece  H  Z,  in 
which  Is  a  groove  for  receiving  the  slidins;  piece  Q.  In  thi« 
slider  is  a  small  hole  U,  for  the  eye  to  look  throuch  in  using 
the  tnachine  ;  and  there  is  a  long  slit  in  II  Z,  to  let  the  hole  R 
be  seen  through  when  the  eye  is  placed  behind  it,  at  any  height 
of  the  hole  above  the  level  of  the  bar  I. 

Suppose  a  house,  (/ i  »•  ;>,  to  be  at  a  considerable  distance 
beyond  the  limits  of  the  plate,  to  obtain  a  perspective  represen- 
tation of  it,  place  the  machine  on  a  table,  with  the  end  E  F,  of 
the  horizontal  board  A  B  E  F  towards  the  house,  so  that,  when 
the  arch  1)  L  C  is  set  upright,  the  middle  part  of  the  open  space 
(about  P)  within  it,  inav  be  even  with  the  house  when  the  eye 
is  placed  at  Z,  and  looking  at  the  house  through  the  small  hole 
R  ;  and  then  fix  the  corners  of  a  square  piece  of  paper  with  four 
wafers,  on  the  surface  oftbat  half  of  the  horizontal  board  which 
is  nearest  the  house. 

To  complete  the  arrangement  of  the  apparatus  for  drawing, 
set  the  arch  upright  as  in  the  figure,  which  it  will  be  when  it 
conies  to  the  perpendicular  side  T,  of  the  upright  piece  ST, 
fixed  to  the  horizontal  board  behind  D.  Then  placing  the  eye 
at  Z,  look  through  the  hole  R  at  any  point  of  the  house,  as  q, 
and  move  the  sliders  N  and  O,  till  the  intersection  of  the  threads 
at  F,  is  directly  between  the  eye  and  the  point  ly  ;  then  put 
down  the  arch  tlat  upon  the  paper  on  the  board,  as  at  «  /,  and 
the  intersection  of  the  threads  will  be  at  \V.  Mark  the  point 
\V  on  the  paper  with  the  dot  of  a  black-lead  pencil,  and  set  the 
arch  upright  again  as  before  ;  then  look  through  the  hole  R, 
and  move  the  sliders  N  and  O,  till  the  intersection  of  the  threads 
comes  between  the  eye  and  any  other  point  of  the  house,  as  w ; 
this  being  done,  put  down  the  arch  again  to  the  paper,  and 
make  a  pencil  mark  thereon  at  the  intersection  of  the  thread 
as  before  ;  obtain  the  point ;)  in  the  same  manner,  and  draw  a 
line  from  that  mark  to  the  one  at  n:  The  line/)  ic,  thus  obtained, 
will  be  a  rcpresentatioD  in  true  perspective,  of  the  corner/)  7  of 
the  house. 

By  thus  bringing  the  intersection  of  the  threads  successively 
between  the  eye  and  other  points  of  the  outlines  of  the  bouse, 
as  r  s,  &c.  and  putting  down  the  arch  to  mark  the  correspond- 
ing points,  on  the  paper,  at  the  intersection  of  the  threads,  then 
connecting  these  points  by  straight  lines,  the  entire  perspec- 
tive outline  of  the  house  will  be  obtained.  In  like  manner  find 
points  for  the  corners  of  the  doors,  windows,  &c,  and  ,lraw  the 
finishing  lines  from  point  to  point.  The  perspective  drawing; 
thus  produced,  may  then  be  completed,  by  shading  it  accord- 
ing to  the  manner  in  which  the  light  is  observed  to  fall  on  the 
original. 
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Great  care  must  be  taken,  duriii°;  the  whole  of  the  time,  that 
the  position  of  the  machine  be  not  shifted  on  the  table  ;  and  to 
prevent  such  an  accident,  the  table  or  support  employed  should 
be  perfectly  steady,  and  the  machine  lixed  down  upon  it  by 
screws  or  clamps. 

It  is  obvious  that  a  landscape,  or  any  number  of  objects 
within  the  field  of  view  through  the  arch,  may  be  delineated, 
by  finding  a  sufficient  number  of  points,  and  connecting  them 
by  straight  or  curved  lines,  as  they  appear  in  the  original 
objects. 

The  arch  ought  to  be  not  less  than  a  foot  wide  at  the  bottom, 
that  the  eye  at  Z  may  have  a  large  field  of  view  tlirough  it ; 
and  the  eye  should  be  then  at  least  ten  inches  and  a  half  from 
the  intersection  of  the  threads  at  P,  when  the  arch  issel  upright. 
Iftheeje  be  nearer,  the  boundaries  of  the  view,  at  the  sides 
near  the  foot  of  the  arch,  will  subtend  an  angle  at  Z  of  more 
than  60  degrees,  which  will  not  only  strain  the  eye,  but  will  cause 
the  outermost  parts  of  the  drawing  to  have  a  disagreeable 
appearance. — To  avoid  this,  it  will  be  proper  to  draw  back  the 
sliding  bar  I,  till  Z  be  fourteen  inches  and  a  half  distant  from 
P  ;  then  the  whole  field  of  view  through  the  foot-wide  arch, 
will  not  subtend  an  angle  to  the  eye  at  Z  of  more  than  45  de- 
grees:  which  will  give  a  more  easy  and  pleasant  view  not  only 
of  the  objects  themselves,  but  of  their  representations  upon  the 
paper  on  which  they  are  delineated.  Hence,  whatever  may  be 
the  width  of  the  arch,  the  distance  of  the  eye  from  it  should  be 
in  this  proportion:  as  12  is  the  width  of  the  arch,  so  is  141  to 
the  distance  of  the  eye  (at  Z)  from  it. 

If  a  pane  of  glass,  previously  coated  with  thin  gum-water, 
and  dried,  be  fixed  in  the  arch,  a  person  who  looks  through  the 
hole  at  R,  may  delineate  upon  the  glass  the  objects  which  he 
sees  at  a  distance,  and  the  delineation  may  be  afterwards 
transferred  to  paper.  By  this  means  will  be  saved  the  trouble 
of  putting  down  the  arch  to  take  the  position  of  every  point, 
but  it  will  not  be  so  easy  to  obtain  a  correct  representation. 

Pekspective  Glass,  in  Optics,  difi'ers  from  a  telescope  in 
this:  instead  of  the  convex  eye-glass  placed  behind  the  image, 
to  make  the  rays  of  each  pencil  go  parallel  to  the  eye,  there  is 
placed  a  concave  eye-glass  as  much  before  it ;  which  opens  the 
converging  rays,  and  makes  them  emerge  parallel  to  the  eye. 
The  quantity  of  objects  taken  in  at  one  view  with  this  instru- 
ment does  not  depend  upon  the  breadth  of  the  eye-glass,  as  in 
the  astronomical  telescope,  but  upon  the  breadth  of  the  pupil  of 
the  eye.  Reflecting  perspective  glasses,  called  by  some  opera- 
glasses,  or  diagonal  perspectives,  are  so  contrived  that  a  per- 
son can  view  any  one  in  a  public  place,  as  the  opera  or  play- 
houses, without  it  being  possible  to  distinguish  who  it  is  he 
looks  at.     See  Opera  Glass. 

Perspective  Plane,  is  the  glass  or  other  transparent  surface, 
supposed  to  be  placed  between  the  eye  and  the  object,  perpen- 
dicular to  the  horizon.  It  is  sometimes  called  the  section  table, 
or  glass. 

PERSPIRATION,  in  Physiology,  the  excretion  of  a  fluid 
through  the  pores  of  the  skin,  and  w  hich  is  usually  distinguished 
into  sensible  and  insensible,  or  perceptible  and  imperceptible. 

PERU,  Balsam  of.  This  substance  is  obtained  from  the 
myroxyluni  peruiferum,  which  grows  in  the  warm  parts  ofSoutii 
America.  The  tree  is  full  of  resin,  and  the  balsam  is  obtained 
by  boiling  the  twigs  in  water.  It  has  the  consistency  of  honey, 
a  brown  colour,  an  agreeable  smell,  and  a  hot  acrid  taste. 

PERUKE.  It  appears  that  this  term  was  originally  applied 
to  describe  a  fine  natural  head  of  long  hair;  but  whatever  has 
been  the  ancient  use  or  meaning  of  the  word,  it  has  now  almost 
become  obsolete,  though  it  was  for  more  than  a  century  incon- 
stant application  to  those  artificial  heads  of  hair,  made  proba- 
bly at  first  to  conceal  natural  or  accidental  baldness,  but  which 
afterwards  became  so  ridiculously  fashionable,  as  to  be  worn 
in  preference  to  the  most  beautiful  locks,  absurdly  shaved  off 
the  head  to  make  room  for  them. 

PERUVIAN  BARK.  See  Cinchona.  The  penetrative 
effects  of  Peruvian  bark  are  thus  described  by  M.  Delpech,  a 
French  merchant  of  Guayra,  in  the  Caraccas,  who  in  1S17  had 
stored  up  large  quantities  of  fresh  cinchona,  in  apartments 
which  were  afterwards  required  for  the  reception  of  some  tra- 
vellers as  guests.  These  apartments  contained  each  eight  or 
ten  thousand  pounds  of  bark,  and  in  consequence  of  its  fer- 


mentation, the  heat  was  much  greater  here  than  in  the  other 
parts  of  the  house,  rendering  the  place  somewhat  disagreeable. 
tJne  of  the  beds  placed  in  these  rooms,  was  occupii-d  by  a 
traveller,  ill  of  a  malignant  fever:  alter  the  first  day  he  found 
himself  much  better,  though  he  had  taken  no  medicine;  and  in 
a  few  days  he  felt  himself  quite  recovered,  without  any  medical 
treatment  whatsoever.  This  unexpected  success  induced  M. 
Delpech  to  make  some  other  trials  :  several  persons  ill  of  fever 
were  placed  successively  in  his  magazine  of  cinohona,  and  they 
were  all  speedily  cured,  simply  by  the  ellluvia  of  the  baik.  It 
happened  that  a  bale  of  coffee  and  some  common  French  brandy 
uere  kept  in  the  same  place  for  some  months  ;  one  of  the  brandy 
bottles  happened  to  be  uncorked,  and  on  examination  it  was 
found  to  possess  a  slight  aromatic  taste,  to  be  more  tonic,  and 
very  superior  to  common  brandy.  The  eofiee  also  was  much 
altered;  when  roasted  it  was  more  bitter  than  common  coOee, 
and  left  in  the  mouth  a  taste  similar  to  that  of  an  infusion 
of  bark. 

PETAL,  among  Botanists,  an  appellation  given  to  the  flower 
leaves,  in  opposition  to  the  folia,  or  common  leavesof  the  plant. 

PETARD,  in  the  art  of  War,  a  metallic  engine,  somewhat 
resembling  a  high-crowned  hat.  Its  use  is  in  a  clandestine 
adaik  to  break  down  gates,  bridges,  barriers,  &c.  to  which  it 
is  hung  ;  and  this  it  does  by  means  of  the  wooden  plank  attaclied 
to  it.  It  is  also  used  in  countermines,  to  break  through  the 
enemy's  galleries,  and  give  their  mines  vent. 

PETERERO,or  Patterero,  a  small  piece  of  ordnance  used 
on  board  ships  for  the  discharging  of  nails,  broken  iron,  or  par- 
tridge shot,  on  an  enemy  attempting  to  board.  They  are  gene- 
rally open  at  the  breech,  and  their  chamber  made  to  take  out  to 
be  loaded  that  way  instead  of  at  the  muzzle 

PETER-PENCE.  An  ancient  tax  of  a  penny  on  each  house, 
paid  to  the  pope. 

PETEVERIA,  a  genus  of  plants  belonging  to  the  hexandria 
class,  and  in  the  natural  metliod  ranking  under  the  14th  order, 
Holoraceae. 

PETITIO  PRINCIPII,  in  Logic,  the  taking  a  thing  for  true, 
and  drawing  conclusions  from  it  as  such,  when  it  is  really  false, 
or  at  least  wants  to  be  proved  before  any  inferences  can  be 
deduced  from  it. 

PETIT  ION.  No  petition  to  the  king,  or  to  either  house  of 
parliament,  for  any  alteration  in  church  or  state,  shall  be 
signed  by  above  twenty  persons,  uidess  the  matter  thereot 
is  approved  by  three  justices  of  the  peace,  or  the  major  part 
of  the  grand  jury,  in  the  county;  and  in  London,  by  the  lord 
mayor,  aldermen,  and  common  council ;  nor  shall  any  petition 
be  presented  by  more  than  ten  persons  at  a  time. 

PETRIFACTION,  the  conversion  of  wood,  bones,  and  other 
substances,  principally  animal  or  vegetable,  into  stone.  But 
how  this  is  eflected  cannot  be  distinctly  unfolded;  all  that  v\e 
know  certainly,  is  that  the  original  mass  is  replaced  by  earthy 
or  mineral  particles.  Thus  on  the  north  side  of  the  river  Eske, 
a  short  distance  above  the  paper-mill  at  Penicuik,  near  Edin- 
burgh, where  the  strata  usually  accompanying  the  coal  forma- 
tion of  this  country  are  exposed,  a  large  portion  of  the  trunk, 
and  several  roots,  of  a  fossil  tree,  are  visible.  It  rises  several 
feet  above  the  bed  of  the  river,  as  far  as  the  strata  reaches, 
and  the  roofs  spread  themselves  in  the  rock.  It  appears  as  if 
the  tree  had  actually  vegetated  on  the  spot  where  we  now  see 
it.  It  is,  where  thickest,  about  four  feet  in  diameter.  The 
strata,  in  which  the  remains  of  the  tree  stand,  are  slate  clay, 
and  the  tree  itself  is  sand-stone.  There  is  sand-stone  below 
and  immediately  above  the  slate  clay,  and  the  roots  do  not 
appear  to  have  penetrated  the  lower  sand  stone,  to  which  they 
reach.  Small  portions  of  coal  were  observed  where  the  bark 
existed,  the  form  of  which  is  distinct  on  the  fossil.  Whilst 
sinking  a  pit,  in  1818,  at  Mr.  Fenton's  colliery,  near  Wakefield, 
Yorkshire,  the  workmen,  having  dug  to  the  depth  of  eighty-six 
yards,  came  to  a  bed  of  coal  two  feet  six  inches  thick,  beneath 
which  they  found  a  petrified  tree,  or  rather  plant,  having  no 
branches,  standing  upright,  but  rather  inclining  to  the  east.  It 
was  six  inches  diameter  at  the  top;  but,  as  they  sunk  down,  it 
increased  to  twelve  inches,  and  at  the  depth  of  forty-two  feet, 
seemed  to  branch  out  roots  to  another  bed  of  coal  six  feet 
thick.  The  body  was  a  gray  sand-stone,  coated  round  with  a 
black  carbonized  matter  one-tenth  of  an  inch,  supposed  to  be 
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its  bark.  A  species  of  siliceous  fossil  wood  uns  foiiml  liy  n 
sergeant  of  lullllcry,  »lio  accimipaiiied  (Captain  Sabine,  near 
tlic  top  of  a  hill  ill  Hare  Island,  on  the  wesl  iM)ast  of  (Jrccn- 
land,  in  latitude  70°  2(>'.  It  bad  been  a  part  of  the  trunk  of  a 
pine  tree,  about  four  inebes  in  dianieler.  Tlie  bill  is  in  the 
interior  of  tbe  island,  about  four  miles  from  tlio  sbore,  and  is 
considerably  more  than  !KH)  feet  above  tbe  level  of  tbe  sea. 

Ill  tbe  paper  (tailed  tlie  General  Eveniiitc  I'ost,  for  Mareb  tlie 
17tli,  1818,  lliere  is  an  account  tbat  bad  been  tbiii  rcerived 
at  the  Admiralty,  of  an  interesting  discovery  madit  iii  tbe  soutli 
of  Africa,  about  twenty  miles  nortb  of  (!apc  Town.  Some  per- 
sons, in  <lii;t;iu^,  bappened  to  strike  upon  «bat  appcareil  a 
beam  of  timber;  but,  Iraein;;  it,  Ibcy  found  a  ship  deeply  im- 
bedded in  Ibc  soil.  A  plank  of  it  bas  aeeompanied  the  aceoiint 
of  tbe  discovery  to  tlie  .\dmiralty.  Several  oilier  sbips,  at  dif- 
ferent times,  and  in  di/Verciit  parts  of  tbe  world,  have  been 
discovcied  beiiealb  tlic  surface  of  tbe  carlb.  It  is  recorded 
by  Ful};osas,  that  in  tlic  year  1162,  as  some  men  were  working 
a  mine  near  IJeriie,  in  Switzerland,  tliey  found  a  sbip  100 
fatlioms  deep  in  the  earth,  with  anchors  of  iron,  and  sails  of 
linen,  and  the  remains  of  forty  men.  Pairrc  Naxis  relates  a 
like  history  of  another  such  ship  having  been  found  under  a 
very  bigh  mountain.  The  .lesuit  Eusebius  Newcomber<;us,  in 
bis  liflli  book  of  Natural  History,  says,  that  near  tlie  port  of 
Lima,  in  Peru,  as  the  people  were  working  a  fiol'l  mine,  they 
found  a  ship,  on  wbieli  were  many  characters  very  diflerenl 
from  ours.  .Sirabo  also  relates,  in  bis  first  book,  that  the 
wrecks  of  ships  have  been  found  37.'>  miles  from  sea.  Dr. 
Plott,  in  bis  Natural  History  of  Stallordsbire,  relates  a  story, 
that  tbe  mast  of  a  ship,  «ith  a  pulley  lianKing  to  it,  was  found 
in  one  of  the  Greenland  mountains.  Is  it  to  be  supposed  that 
these  sbips,  vtliieh  have  been  found  beneath  the  surface  of  tbe 
earth,  were  antediluvian  ships  .' 

In  the  parish  of  .Motterton,  in  the  Isle  of  Wisht,  bones, 
which  are  supposed  to  belong  to  one  of  the  mamniotlis,  were 
discovered.  Several  of  the  vertebra-,  or  joints  of  the  back- 
bone, measure  thirty-six  inches  in  ciicumference :  they  cor- 
respond exactly  in  form,  colour,  and  texture,  with  the  bones 
of  a  similar  kind  found  on  tlie  banks  of  the  Ohio  in  North 
America.  Also,  in  the  parish  of  Northwood,  on  the  north  side 
of  the  i.slaiid,  the  bones  of  the  crocodile  have  recently  been 
found  by  the  Kev.  Mr.  Hughes  of  Newport.  Tliey  seem  to 
have  belonged  to  an  animal  of  that  species,  whose  body  did 
not  exceed  twelve  feet  in  length.  Their  calcareous  nature  is 
not  altered  ;  but  the  bones  of  the  mastodon  (found  on  the  south 
side  of  the  island)  contain  iron.  A  considerable  quantity  of 
bones  of  a  large  size  were  lately  discovered  buiied  in  the 
earth,  in  the  neighbourhood  of  the  village  of  Tiede,  near  Bruns- 
wick. They  were  examined  by  "SI.  Daline,  who  appears  to  have 
distinguished  parts  of  the  skeletons  of  five  elephants.  There 
were  nine  tusks  among  them,  one  of  which  was  fourteen  feet 
in  length,  another  eleven,  and  many  grinders,  in  which  the 
enamel  was  arranged  exactly  as  in  the  teeth  of  the  African 
elephant.  A  complete  bead  of  a  rhinoceros,  with  the  horn  and 
teeth,  was  also  found  very  little  altered,  and  likewise  the  horns 
of  tw  o  kinds  of  slags.  Mr.  Daline,  in  endeavouring  to  account 
for  this  aceumulatioM  of  bones  belonging  to  different  animals, 
supposes  that  the  animals  existed  in  immense  islands;  that 
some  great  revolution  of  the  globe  inundated  their  habitations, 
and  forced  them  to  the  highest  spot  for  shelter  from  the  waters  ; 
that,  the  waters  still  rising,  tlicy  all  perished  together;  that  the 
perishable  parts  of  their  carcases  were  carried  away  by  the 
waters,  and  that  an  earthy  deposition  soon  enveloped  the 
bones,  and  left  llieni  nearly  in  the  state  they  are  now  found. 

Mammoths'  and  elephants'  bones  and  tusks  are  found 
throughout  Ivussin,  and  more  particularly  in  Eastern  Siberia 
and  the  Arctic  marshes.  The  tusUs  arc  found  in  great  ipian- 
tilies,  and  are  collected  for  the  sake  of  profit,  being  sold  to  the 
turners  in  the  place  of  the  living  ivory  of  Africa,  and  the 
warmer  parts  of  Asia,  to  which  it  is  not  at  all  inferior.  To- 
wards the  end  of  the  month  of  August,  when  the  fishing  season 
in  the  Lena  is  over,  the  Tungusians  generally  go  to  the  peninsula 
of  Tamul,  where  '.hey  employ  themselves  in  bunting,  and  where 
the  fresh  fish  of  the  sea  ofier  them  a  wholesome  and  agreeable 
food.  One  day,  their  chief,  Schumacbof,  perceived  among  the 
blocks  of  ice  a  shapeless  mass,  not  at  all  resembling  the  large 


pieces  of  flnatinc  wood,  wliicb  arc  commonly  found  there.  The 
following  year(lKOI))  be  found  llie  carcase  of  a  walrus  (/ri/ir/if. 
c/ms  iiismHius  }  He  perceived,  at  the  same  lime,  lliat  tfie  mass 
he  bad  before  seen  was  more  disenga:;e(l  fioiii  ifie  bloek.s  of  ice, 
and  had  two  projecting  parts,  but  was  slill  iinalil<'  to  make  out 
its  nature.  Towards  the  end  of  the  following  summer  (181)1,) 
the  entire  side  of  the  animal,  and  one  of  his  tusks,  were  ijuitc 
free  from  the  ice.  Hut  tbe  summer  of  1H02,  which  was  lesg 
warm,  and  more  windy  than  common,  caused  the  iiiainmotli  to 
remain  buried  in  the  ice,  wbiili  bad  scarcely  ipclted  at  all.  At 
length,  towards  the  cikI  of  the  fifth  year  (I80:j.)  the  ardent 
wishes  of  Sebiimachof  were  happily  ai:coniplislied  ;  for  the  part 
of  the  ice  between  the  earth  and  mammoth  having  melted  more 
rapidly  than  the  rest,  the  plane  of  its  support  became  ip'diiicd, 
and  this  enormous  mass  fell,  by  Its  own  weight,  on  a  baak  of 
sand.  In  the  month  of  March,  1801,  ■Schumacbof  came  to  bis 
niainmoth  ;  and,  having  cut  off  his  fiorns  (the  tusks)  be  ex- 
changed lliem  with  the  merchant  ISultunof  for  goods  of  the 
value  of  fifty  rubles.  Two  years  afterwards,  a  Mr.  Adams, 
traversing  these  distant  and  desert  regions,  found  the  mam- 
moth still  in  the  same  place,  but  altogether  mutilated.  Wild 
beasts,  such  as'  white  bears,  wolves,  wolverines,  and  foxes  also, 
fed  upon  it ;  and  the  traces  of  their  footsteps  were  seen  around. 
The  skeleton,  almost  entirely  cleared  of  its  flesh,  remained 
whole,  with  the  exception  of  one  fore-leg.  The  spine  from  lb  • 
bead  to  the  os  coceygis,  one  scapula,  the  pelvis,  and  the  other 
three  extremities,  were  still  held  together  by  the  ligaments  and 
by  parts  of  the  skin.  The  bead  was  covered  with  a  dry  skin  ; 
one  of  tbe  ears,  well  preserved,  was  furnished  wiih  a  tuft  of 
hairs.  Accounts  from  the  b.inks  of  the  Mississippi  state, 
according  to  the  Philosophieal  Magazine,  that  the  mammotli 
has  been  discovered  aetiially  in  existence  in  the  western 
deserts  of  North  America.  According  to  the  descriptions  given 
of  it,  this  colossus  of  the  animal  kingdom  is  not  carnivorous, 
but  lives  on  vegetables  ;  more  particularly  on  a  certain  spe- 
cies of  tree,  of  which  it  eats  the  leaves,  the  barli,  and  even  the 
trunk.  It  never  lies  down,  and  sleeps  leaning  for  support 
against  a  tree.  It  has  rather  the  shape  of  a  wild  boar  than  of 
an  elephant,  and  is  fifteen  feet  high.  His  body  is  covered  by  a 
hairy  skin,  and  he  has  no  horn. 

PETROLEUM,  is  a  fiuid  bitumen,  of  somewhat  greater  con- 
sistency than  naphtha,  of  black,  brown,  or  sometimes  dingy 
green  colour.  By  exposure  to  the  air  it  assumes  the  consistence 
of  tar,  and  is  then  called  mineral  tar.  This  substance  exudes 
spontaneously  from  the  earth,  or  from  clefts  of  rocks,  and  is 
found  in  nearly  all  countries,  particularly  in  the  East  Indies, 
Italy,  France,  Spain,  Germany,  and  England.  In  the  neigh- 
bourhood of  Rangoon,  in  Pegu,  there  are  several  hundred  wells 
of  petroleum.  These  are  of  square  form,  and  each  lined  with 
cassia  wood  staves.  The  property  of  the  wells  is  in  tlic  pro- 
prietors of  tbe  soil,  for  whom  they  have  been  sunk,  and  are 
wrought.  Some  of  the  wells  are  of  great  depth.  The  oil  is 
drawn  from  them  pure,  and  in  a  liquid  stite,  and  is  conveyed 
from  thence  in  small  jars.  The  wliole  annual  produce  of  this 
district  is  estimated  at  more  than  100,000  hogsheads.  At  Cole- 
brook  Dale,  in  .Shropshire,  there  is  a  considerable  spring  of 
petroleum,  which  was  discovered  at  the  depth  of  about  thirty 
yards  beneath  the  surface  of  the  earth,  in  digging  an  archway 
for  the  conveying  coals  from  a  very  deep  pit.  It  was  at  first 
found  to  ooze  from  between  the  crannies  of  the  rock,  but  it  sooq 
afterwards  poured  forth  in  a  considerable  stream.  The  utility 
of  this  lluid  being  known,  larue  iron  pipes  were  formed  for  the 
conveyance  of  it  into  pits  sunk  for  the  jiurpose  of  receiving  it. 
From  these  pits  it  is  conveyed  into  immense  caldrons,  in 
whivU  it  is  boiled  until  it  allains  the  consistency  of  pitch.  Since 
the  first  discovery  of  this  substance,  three  dilleient  springs  of  it 
have  broken  out.  One  of  these  is  near  the  celebrated  iron 
bridge,  and  the  fluid  that  issues  from  it  is  almost  pellucid,  but 
at  the  same  time  is  thicker  than  treacle.  Petroleum  easily 
takes  fire,  and  in  burning  \ields  a  strong,  sharp,  and  somewhat 
unpleasant  odour  ;  a  thick  and  disagreeable  smoke.  In  cold 
weather  it  congeals  in  the  open  air.  In  Pegu,  and  other  parts 
of  the  East,  petroleum  is  used  in  place  of  oil  for  famps.  Boiled 
with  a  species  of  resin,  it  is  eiiipbued  for  painting  the  timber 
of  bouses,  and  covering  the  bottoms  of  boats  and  other  vessels. 
In  the  latter   respect  it  is   considered  to  be  particularly  ellica- 
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cioiis,  by  protecting;  the  timlier  from  the  attacks  of  marine 
woiius.  It  is  also  used  by  the  inliahilaiits  of  Eastern  countries 
as  a  lotion  in  cutaneous  eruptions,  and  as  an  embrocation  in 
bruises  anil  rheumatic  alleclions.  The  ancient  Egyptians  used 
it  in  the  embalming  of  dead  bodies.  In  some  countries  lumps 
of  earth  are  soaked  with  petroleum,  and  are  employed  as  fuel. 

fHincral  Tar.  orBarbiidoes  Tur,  is  a  kind  of  lluid  bitumen, 
somewhat  thicker  than  petroleum,  and  nearly  of  the  consistence 
of  common  tar.  It  is  viscid,  of  a  black,  brownish  black,  or 
reddish  colour.  In  burnins,  its  smell  is  disagreeable,  but  less 
pungent  than  most  of  the  other  kinds  of  bitumen.  Its  weight  is 
somewhat  greater  than  that  of  water.  In  the  West  Indies, 
where  this  substance  is  principally  found,  il  is  applied  to  many 
of  the  purposes  for  which  the  preceding  species  is  used  ;  but 
its  principal  repute  is  considered  to  he  as  a  sudorofic  in  disor- 
ders of  the  breast  and  lungs,  though  this  application  of  it  is 
considered  to  be  very  improper.  It  is  likewise  used  as  an 
external  remedy  in  paralytic  disorders. 

PETROMYSON,  the  Lnmjn-cy,  a  genus  of  fishes  belonging 
to  the  class  of  amphibia  nantcs,  of  which  there  are  eight  species. 
The  great  lamprey  is  usually  of  a  brown  olive  colour,  tinged 
with  yellowish-white.  It  is  often  three  feet  long,  is  an  in- 
habitant of  the  seas,  as  its  name  indeed  implies  ;  but  in  the 
beginning  of  spring  ascends  rivers,  in  which  it  resides  for  a 
few  months,  then  returning  to  the  ocean.  It  is  viviparous. 
These  fishes  fasten  themselves  with  the  jagged  edges  of  the 
mouth  to  large  stones,  with  the  most  extraordinary  firmness, 
and  may  be  lifted  with  the  tail  to  a  considerable  height,  without 
being  made  to  quit  a  stone  of  the  weight  of  even  ten  or  twelve 
pounds.  Their  principle  of  vitality  is  extremely  vigorous  and 
persevering,  various  parts  of  the  body  long  continuing  to  move 
for  some  hours  after  it  is  divided  ;  and  the  head  will  adhere  to 
a  rock  for  hours  after  the  greater  part  of  the  body  is  cut  away. 
In  some  large  rivers  of  Europe  these  fishes  are  taken  in  vast 
numbers,  and  preserved  with  spices  and  salt  as  an  article  for 
merchandise.  In  this  country  the  Severn  is  the  most  celebrated 
river  for  them,  and  they  are  much  valued  on  their  first  arrival 
from  the  sea.  They  are  considered  a  high  luxury  for  the  table, 
and  the  life  of  one  of  the  kings  of  England  will  be  recollected 
to  have  been  terminated  by  his  excessive  partiality  to  potted 
lamprey.  The  lesser  lamprey  is  about  twelve  inches  long, 
inhabits  also  the  sea,  but  is  found  more  frequently  in  the  rivers 
than  the  former.  It  abounds  in  the  Thames  and  Severn,  and 
is  preferred  by  many  to  the  larger  species,  as  being  not  so 
strong  in  taste.  In  some  years  half  a  million  of  these  fishes 
have  been  sold  from  the  neighbourhood  of  Mortlake,  for  the 
Dutch  cod  and  turbot  fishery,  at  the  rate  of  two  pounds  per 
thousand. 

PETTY  Bag,  an  office  of  Chancery,  the  three  clerks  ofwhich 
record  the  return  of  all  inquisitions  out  of  every  county,  and 
make  all  patents  of  comptrollers,  gangers,  customers,  &e. 

PETUN.SE,  one  of  the  substances  of  which  porcelain  is 
made,  being  a  kind  of  coarse  Hint  or  pebble. 

PEUCEDANUM,  or  Siili-hiirwokt,  a  genus  of  plants  be- 
longing to  the  pentandria  class,  and  in  the  natural  method 
ranking  under  the  45th  order,  Umbellalai. 

PEWTER.  An  alloy  of  lead  and  tin  in  the  proportion  of 
two  parts  of  lead  and  one  of  tin,  forms  the  solder  which  is 
used  by  plumbers;  and,  in  the  proportion  of  one  part  of  lead 
to  three  parts  of  tin,  it  constitutes  what  is  called  hy  pewter. 
The  types  which  are  used  by  printers  for  very  large  characters, 
are  sometimes  composed  of  an  alloy  of  lead  and  copper. 

PHOTON,  the  Tropic  Bird,  in  Natural  History,  a  genus  of 
birds  of  the  order  anseres,  ofwhich  there  are  three  species. 
The  common  tropic  bird  is  of  the  size  of  a  widgeon,  and  the 
two  middle  fealhers  of  the  tail  measure  l^  feet  at  least.  Those 
birds  are  always  found  within,  or  at  least,  very  near,  the  tropics. 
They  frequently  soar  to  a  prodigious  height,  but  generally  arc 
near  the  surface  of  the  water,  watching  the  movements  of  the 
flying  fish,  whose  escape  from  the  pursuit  of  the  shark,  porpoise, 
and  other  enemies  beneath,  is  attended  with  destruction  from 
the  frigate  or  man-of-war  bird,  the  pelican,  and  tropic  bird, 
above.  They  occasionally  repose  upon  the  backs  of  the  drowsy 
tortoises,  as  the  latter  lloa'  upon  the  water,  and  in  these  cir- 
cumstances are  taken  with  the  greatest  ease.  They  build  in  the 
Moods,  and  will  porch  on  trees.     They  shed  their  long  feathers 


every  year,  and  the  natives  of  the  Sandwirh  Islands,  where  the 
tropic  birds  abound,  pick  them  up  in  great  abundance  in  various 
parts,  and  consider  them  as  an  clegantmaierial  in  their  curious 
and  elaborate  dresses,  particularly  in  their  mourning  suits. 
These  birds  are  not  admired  for  food. 

PHALANX,  in  Grecian  antiquity,  a  square  battalion,  con- 
sisting of  8000  men,  with  their  sliields  joined,  and  pikes  cross- 
ing eaeli  other,  so  that  it  was  next  to  impossible  to  break  it. 

PHALENA,  Moth,  a  genus  of  insects  of  the  order  lepidop- 
tera.  This  genus,  like  that  of  papilio,  containing  a  vast  num- 
ber of  species,  is  divided  into  assortments  according  to  the  dif- 
ferent habits  of  the  animals. 

PHANTASMAGORIA,  denotes  a  remarkable  optioal  illu- 
sion, arising  from  a  particular  application  of  the  magic  lantern. 
In  the  exhibition  of  this  spectarle,  the  audience  are  placed  in  a 
dark  room,  having  a  transparent  screen  between  them  and  the 
lantern,  which  screen  ought  to  be  let  down  after  the  lights  are 
withdrawn,  and  unknonu  to  the  spectators.  The  lantern  being 
then  properly  adjusted  on  the  opposite  side,  the  figure  intended 
to  be  exhibited  is  thrown  upon  the  screen,  which  will  appear 
to  the  observers  as  if  placed  in  free  space,  and  by  alter- 
ing the  distance  of  the  lantern,  the  figure  may  be  made  to 
appear  of  any  size;  which  changes  in  its  dimensions  are 
attributed,  by  the  observers,  to  the  distance  or  proximity  of 
the  image,  so  that  at  one  time  it  appears  to  be  at  an  immense 
distance,  and  at  another  to  be  exceedingly  near,  and  over  the 
heads  of  some  part  of  the  audience.  The  following  is  a  descrip- 
tion of  the  exhibition  of  this  spectacle,  as  shewn  at  the  Lyceum 
theatre,  London: — All  the  lights  of  the  small  theatre  of  ex- 
hibition were  removed,  except  one  hanging  lamp,  which  could 
be  drawn  up  so  that  its  flame  should  be  perfectly  enveloped  in 
a  cylindrical  chimney,  or  opaque  shade.  In  this  gloomy  and 
wavering  light  the  curtain  was  drawn  up,  and  presented  to  the 
spectator  a  cave  or  place  exhibiting  skeletons,  and  other 
figures  of  terror,  in  relief,  and  painted  on  the  sides  or  wall. 
After  a  short  interval,  the  lamp  was  drawn  up,  and  the  audience 
were  in  total  darkness,  succeeded  by  thunder  and  lightning; 
which  last  appearance  was  formed  by  the  magic  lantern,  upon 
a  thin  cloth  or  screen,  let  down,  after  the  disappearance  of  the 
light,  and  consequently  unknown  to  most  of  the  spectators. 
These  appearances  were  followed  by  figures  of  departed  men, 
ghosts,  skeletons,  transmutations,  &c.  produced  on  the  screen 
by  the  magic  lantern  on  the  other  side,  and  moving  their  eyes, 
mouth,  &c.  by  the  well-known  contrivance  of  two  or  more 
sliders.  The  transformations  are  effected  by  moving  the  adjust- 
ing tube  of  the  lantern  out  of  its  focus,  and  changing  the  slider 
during  the  moment  of  confused  appearance.  It  must  be  again 
remarked,  that  these  figures  appear  without  any  surrounding 
circle  of  illumination,  and  that  the  spectators,  having  no  pre- 
vious view  or  knowledge  of  the  screen,  nor  any  visible  object 
of  comparison,  are  each  left  to  imagine  the  distance  according 
to  their  respective  fancy.  After  a  very  short  time  of  exhibiting 
the  first  figure,  it  was  seen  to  contract  gradually  in  all  its 
dimensions,  until  it  became  extremely  small,  and  then  vanished. 
This  effect,  as  may  easily  be  imagined,  is  produced  by  bringing 
the  lantern  nearer  and  nearer  the  screen,  taking  care  at  the 
same  time  to  preserve  the  distinctness,  and  at  last  closing  the 
aperture  altogether,  and  the  process  being  (except  as  to  bright- 
ness) exactly  the  same  as  happens  when  visible  objects  become 
more  remote,  the  mind  is  irresistibly  led  to  consider  the  figures 
as  if  they  had  receded  to  an  immense  distance.  Several  figures 
of  celebrated  men  were  thus  exhibited  with  more  transforma- 
tions ;  such  as  the  head  of  Dr.  Franklin  being  converted  into 
a  skull,  and  these  were  succeeded  by  phantoms,  skeletons,  and 
various  terrific  figures,  which,  instead  of  seeming  to  recede 
and  then  vanish,  were  (by  enlargement)  made  suddenly  to 
advance,  to  the  surprise  and  astonishment  of  the  audience,  and 
then  disappear  by  seeming  to  sink  into  the  ground. 

PHARMACY,  the  art  of  preparing,  compounding,  and  pre- 
serving medicinals.  The  preservation  of  medicines  merely 
consists  in  the  application  of  rules  for  collecting  vegetable, 
animal,  and  mineral  productions,  at  certain  seasons  or  under 
particular  circumstances,  and  of  ensuring  them  against  the 
injuries  they  would  sull'cr  by  exposure  to  light,  heat,  air,  mois- 
ture, &c.  this,  therefore,  is  the  least  extensive,  and  peculiar 
department  of  the  pharmaceutic  art.     It  is  the  preparation  and 
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coinpositioii  of  niediciiiiils  llial  eonslitutc  the  principal  objects 
of  the  sriciice  of  |ili.iiiiiacj  . 

PII  Vl<(>,  is  the  name  of  a  paiiic  of  ehanee,  the  principal  rules 
of  which  arc:  the  banker  holds  a  park  eonsistinn  of  ;V2  rards  ; 
be  draws  all  the  cards  one  after  tlie  other,  and  lays  thent  down 
alternately  at  his  ri;:ht  and  left  hand,  then  the  ponle  may  at 
his  pleasure  set  one  or  more  slakes  upon  one  or  more  cards, 
either  before  the  banker  lias  bennii  to  draw  the  cards,  or  after 
he  has  drawn  any  nnnd)er  ofeonples.  The  banker  wins  the 
stake  of  the  ponte  when  the  card  of  the  pontc  comes  out  in  an 
odd  place  on  his  ritlil  hand,  but  loses  as  nuich  to  the  ponle 
when  it  conies  out  in  an  even  place  on  his  left  hand.  Tlie  banker 
wins  half  the  pontes  slake  when  il  happens  to  be  twice  In  one 
cniiplc.  ^\  hen  the  card  of  the  ponle  beinR  but  once  in  the 
stock,  happi-ns  to  be  the  last,  the  ponte  neither  wins  nor  loses  ; 
and  tlic  card  of  the  ponte  being;  bnt  twice  in  the  stock,  and  the 
last  couple  conlaining  his  card  twice,  he  then  loses  his  whole 
stake. 

PHAROS,  A  Light  House.  (See  the  Plate.)  The  Pharos 
of  Alexandria,  built  on  a  small  island  at  the  month  of  the  Nile, 
was  in  ancient  times  so  famous  as  to  impart  its  name  to  all 
the  rest.  It  was  erected  by  the  much  celebrated  Sostrates, 
with  such  jireat  masniliccnce,  that  it  is  sai<l  to  have  cos' 
Ptolemy  Philadelphus  ci^ht  hundred  talents.  It  had  several 
stories  raised  one  over  another,  adorned  with  columns 
balustrades,  and  };allciles,  of  the  finest  marble  and  worktnan- 
ship.  At  present  iiolhlns  is  to  he  seen  of  the  small  island 
where  it  stood,  bnt  an  irregular  castle,  without  ditches  or  out- 
work.s  of  any  strensith.  Out  of  this  clumsy  buildlnj;  rises  a 
tower,  which  serves  for  a  lii;ht-house,  but  the  s^randeur  of  the 
old  one  has  totally  disappeared.  The  famous  Colossus  of 
Rhodes  served  also  as  a  pharos.  But  as  those  which  have 
been  erected  in  more  modern  days,  on  the  shores  of  our  own 
country,  are  far  more  intcresliup,  we  purpose  jriving,  under  the 
present  word,  an  account  of  the  crectioD  of  the  Bell  Kock 
light-house. 

England,  which  is  never  behind  in  deeds  of  mercy,  very  early 
attempted,  by  the  erection  of  the  Eddystone  light-house,  to 
ward  off  the  dangers  of  the  sunken  reef  of  rocks  on  wlii(di  so 
many  vessels  have  been  shipwrecked,  and  which  rendered  the 
navigation  of  the  channel  so  very  hazardous  :  and  Scotland, 
whether  we  consider  the  dangers  to  be  prevented,  or  the  didi- 
culties  to  be  overcome  in  the  execution,  can  now  boast  in  the 
Bell  Rock  light-bouse,  a  national  work,  equal  in  every  point  of 
view  to  any  in  the  world.  If,  therefore,  England  has  adorned 
the  name  of  Smcaton  with  honours,  which  it  is  to  be  hoped 
will  prove  immortal,  Scotland  ought  equally  to  glory  in  that  of 
Stevenson. 

The  reef  of  rocks  on  which  the  Bell  Rock  light-house  is 
founded,  is  about  427  feet  long  and  230  feet  broad;  at  the 
ordinary  height  of  spring  tides  It  is  about  12  feet  under  water; 
and  from  the  floating  sea-weed,  the  ridge  can  be  Irafied  1000 
feet  farther  in  a  south-westerly  direction,  when  the  tides  are 
very  low.  It  Is  situated  on  the  eastern  coast  of  Scotland, 
about  10  miles  S.  by  E.  from  the  Red-head  ;  12  miles  SE.  from 
Arbroath;  17  miles  N.  by  E.  from  the  Isle  of  May;  and  ;38 
miles  N.  by  W.  from  St.  Abb's-head.  Its  geographical  posi- 
tion is  in  6G°  29'  of  north  latitude,  and  2°  22'  of  west  longitude. 
The  reef  presents  an  exceedingly  rugged  and  uneven  surface. 
The  rock  is  composed  of  red  sand-slone  similar  to  the  strata 
of  the  contiguous  promontory  of  Red-head,  and  of  the  opposite 
shores  of  Dunglas  in  Berwickshire.  The  present  vegetation  of 
the  rock  consists  only  of  sea  plants  ;  some  of  them  not  of  com- 
mon occurrence  on  our  coast.  It  is  the  occasional  resting- 
place  of  the  seal  and  the  cormorant;  and  Is  the  chosen  resi- 
dence of  numerous  marine  vermis.  At  the  distance  of  100 
yards,  when  the  tide  is  low,  the  water  varies  from  two  to  three 
fathoms  in  depth.  The  greatest  depth  between  the  rock  and 
the  opposite  shores  of  Fife  is  2;?  fathoms.  This  rock,  though  a 
raere  spot  on  the  surface  of  the  ocean,  produces  all  the  re- 
markable phenomena  of  in-shore  and  oil-shore  tides,  which 
exist  on  the  projecting  coasts  of  the  mainland,  or  among  the 
Scotlsh  islands. 

In  the  erection  of  the  Eddystone  light-house,  the  dangers 
and  dllTioullics  which  were  encountered  and  overcome,  owing 
to  the  sraallncss  of  the  surface  of  the  rock,  were  great  and 
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numerous  ;  and  although  the  surface  of  the  Bill  Rnek  was  con- 
siderably larger,  sllll,  being  more  sunk,  and  oidy  discovered  at 
low  water,  the  dangers  to  be  encountered  were  etpially  great 
and  overwhelming.  Owing  to  the  enlarged  diameter  of  the 
rock,  Mr.  .Stevenson,  the  engineer,  was  enabled  to  make  the 
masonry  of  this  building  more  than  double  the  cubical  con- 
tents of  the  Eddystone. — The  following  short  table  will  evhibil 
to  our  readers  the  relative  dimensions,  fee.  of  the  two  light- 
houses: — 

Eililtjtiiivr.  lirll  Jtnrh. 

Height  of  the  rock,  about  '     L*^"''  "'"'  ''>'''     ^'^^V  *'"'  '''* 
"  S         water  mark.  water  mark. 

"'tii'e''rock"""'!°"''.^."'.'?!!j  '»'•-•«='•  •"«'"'-''••'• 

Diam.ter  of  the  first  en-  >  jC  feet.  42  feet. 

tire  course ) 

Cubic   contents  in   feet,)  lo  i  i?  ou --m 

about \  '•^•'■*'-  28..J30. 

Expense   understood    to  )    /,„,  ^^^  Ascertained, 

have  been  about <    *.-5i,uyu.  £01,331.  9j.  2'/. 

Very  early,  no  doubt,  attempts  were  made  to  obviate  the 
dangers  of  this  fital  spot;  and  accordingly,  tradition  reports, 
that  the  monks  of  the  Abbey  of  Arbroath  ercted  a  bell  on  the 
rock,  which  was  to  be  rung  by  machinery  affected  by  the  llow- 
in;;  and  ebbing  of  the  tides,  whence  the  present  name  of  the 
rock,  it  is  said,  took  its  rise. 

About  the  year  l.SOO,  the  board  of  commissioners  of  the 
northern  li^ht-houses,  a  body  organized  in  17W8,  and  to  whose 
labours,  which  are  purely  ex  officio,  and  without  any  renumera- 
tion  whatever,  the  country  is  under  the  greatest  obligations, 
being  desirous  of  erecting  a  light-house  on  the  Bell  Rock,  re- 
quested Mr.  Stevenson,  their  engineer,  to  survey  the  spot.  He 
did  so,  and  reported  that  he  conceived  it  (|uite  practicable  to 
erect  one  on  the  plan  of  the  Eddj stone  light-house.  His  first 
landing  on  the  rock  was  In  the  summer  of  1800,  when  the  boat's 
crew  picked  up  a  variety  of  articles  of  shipwreck,  comprising  a 
soldier's  bayonet,  a  cannon  ball,  a  hinge  and  lock  of  a  door,  a 
ship's  marking  Iron,  and  part  of  a  compass,  several  pieces  of 
money,  a  shoe-buckle,  fee. 

In  the  year  1803,  a  bill  for  the  erection  was  hroiI|Tht  into 
parliament,  but  was  lost  in  consequence  of  its  being  considered 
that  it  embraced  too  wide  a  range  of  coast  for  the  collection  of 
the  duty.  In  the  year  1800,  another  bill  was  introduced  into 
parliament,  and  passed  Into  a  law.  This  act  provided  for  a 
loan  to  the  board  of  £25,000  ;  and  as  there  were  surplus  duties 
to  the  amount  of  £20,000  in  the  hands  of  the  commissioners, 
the  work  commenced  in  1807,  with  funds  to  the  amount  of 
£4.5,000. 

From  the  insulated  and  distant  situation  of  this  rock,  the 
first  object  of  the  engineer  was  to  provide  a  convenient  resi- 
dence for  the  artificers,  while  engaged  at  the  work.  This  was 
done  by  mooring  a  tender  off  the  rocks,  and  on  it  a  temporary 
light  was  exhibited.  A  vessel  was  provided  for  conveying  the 
workmen  between  the  shore  and  the  rock.  The  outer  casing 
of  the  building  was  to  be  of  Aberdeen  granite,  and  the  internal 
part  of  sand-slone.  Quarries  were  opened  near  Aberdeen  for 
supplying  the  one,  and  at  Ringoodie,  near  Dundee,  for  supply- 
ing the  other.  The  principal  establishment  on  t!ie  shore  was 
at  Arbroath,  where  a  large  yard  was  enclosed  for  the  purpose 
of  preparing  the  stones.  Barracks  were  likewise  erected  for 
the  residence  of  the  workmen  when  on  shore. 

It  was  on  the  7th  of  August  1807,  that  Mr.  Stevenson  ac- 
companied by  Mr.  Peter  Logan,  his  principal  assistant,  and  a 
few  workmen,  went  olV  to  the  Bell  Rock,  and  fixed  on  the  site 
of  the  building.  They  immediately  commenced  their  opera- 
tions, by  cutting  away  a  thick  coating  of  large  sea  weed,  and 
tracing  the  line  of  the  foundation  with  pick-axes  on  the  rock- 
At  this  time  it  was  agreed  on,  that  those  workmen  who  went 
out  to  the  rock  should  remain  for  a  month  without  going  ashore. 
They,  on  the  other  hand,  fixed  their  terms  at  20s.  per  week, 
"  summer  and  winter,  wet  and  dry,  with  free  quarters  and  vic- 
tuals when  at  the  rock."  Premiums,  and  the  allowance  they 
were  to  receive  for  working  on  Sundays,  "they  left  to  the 
honour  of  their  employers." 

At  the  commencement  of  this  ardaoDS  undertaking,  two  or 
three  hours'  labour  on  the  rock  was  considered  a  very  good 
9  R 
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tide's  work  :  and  the  men  were  tlien  obliged  to  collect  their 
tools  and  implements,  betake  themselves  to  the  boats,  and, 
often  under  great  disadvantages  and  with  considerable  risk 
and  danger,  seek  refuge  in  the  tender  which  was  moored  off  the 
rock.  To  provide  a  temporary  refuge  for  the  workmen  on  the 
rock,  in  case  of  any  accident  happening  to  the  boats,  formed 
part  of  Mr.  Stevenson's  original  design,  and  he  accordingly 
lost  no  time  in  setting  about  the  construction  of  a  wooden  bea- 
con or  shelter-house,  wliich  we  have  represented  in  figure  A. 
This  most  necessary  place  of  refuge  was  triumphantly  com- 
pleted in  the  latter  end  of  September,  and,  as  Mr.  Stevenson 
sajs,  "robbed  the  rock  of  much  of  its  terrors,  and  gave  a 
facility  to  the  viorks  which  could  not  otherwise  have  been 
easily  obtained."  Tlie  erection  of  this  temporary  shelter-house 
forms  an  exceedingly  interesting  part  of  the  history  of  this 
altogether  interesting  undertaking.  Six  beams,  about  50  feet 
in  length,  were  fixed  upright  on  the  rock,  inclosing  a  space, 
the  diameter  of  which  was  35  feet,  while  they  met  in  a  point  at 
the  top.  They  were  fixed  at  their  base  by  great  iron  staunch- 
ions,  weighing  about  140  lb.  each,  which  were  sunk  into  the 
rock  about  20  inches,  and  were  wedged  with  successive  slips 
of  fir,  oak,  and  iron  :  at  the  top  the  beams  were  bolted  together, 
and  strongly  fastened  by  hoops  of  iron,  see  fig.  {first)  G.  The 
works  at  this  stage  depended  entirely,  it  may  well  be  sup- 
posed, on  the  state  of  the  weather:  they  were  obliged  there- 
fore to  work  on  Sundays,  and  by  torch-light  at  night,  when  the 
tide  permitted.  The  work  was  thus  carried  on  under  circum- 
stances of  peculiar  hazard,  and  several  very  narrow  escapes 
were  made. 

The  sloop  Smcaton,  which  was  used  as  a  tender,  at  one  time 
broke  adrift  from  ber  moorings,  carrying  with  her  one  of  the 
artificers'  boats,  and  from  the  current  of  the  tides  it  was 
utterly  impossible  she  could  return  until  after  the  rock  would 
be  overwhelmed  by  the  sea.  At  this  time  there  were  32  men 
on  the  rock,  and  the  two  boats  which  were  left  would  hold  little 
more  than  half  that  number,  especially  in  such  a  heavy  sea. 
This  accident  of  the  breaking  loose  of  the  tender,  and  carrying 
away  of  the  boat,  was  only  known  to  Mr.  Stevenson  and  the 
landing-master  :  the  workmen,  sitting  or  kneeling  at  their  work 
in  the  foundation  pit,  were  in  perfect  ignorance  of  their  peril- 
ous situation,  till  the  rise  of  the  sea  drove  them  from  the 
works,  and  made  them  seek  their  respective  boats  for  their 
jackets  and  stockings.  Their  dismay  and  consternation  on 
beholding  two  boats  only  instead  of  three,  must  have  been 
great;  yet  "  not  a  word,"  says  Mr.  Stevenson,  "was  uttered 
by  any  one,  but  all  appeared  to  be  silently  calculating  the 
numbers,  and  looking  to  each  other  with  evident  marks  of  per- 
plexity depicted  on  their  countenances."  A  pilot-boat,  how- 
ever, bringing  letters  from  Arbroath  to  Mr-  Stevenson,  for- 
tunately arrived  at  this  dreadful  juncture,  and  thus  being  all 
relieved  from  the  rock,  they  set  sail  in  search  of  the  tender, 
which  they  reached,  and  got  safely  on  board  of,  though  after  a 
most  dreadful  passage,  in  which  Mr.  Stevenson's  face  and  ears 
were  encrusted  with  a  film  of  salt  from  the  sea-spray  breaking 
over  the  bows  of  the  boat. 

In  the  progress  of  the  works  in  the  summer  of  1808,  a  con- 
siderable addition  was  necessary  to  the  shipping  establishment. 
Besides  the  floating  light-ship  which  had  been  moored  off  the 
rock,  a  schooner  of  80  tons  was  provided  as  the  principal  ten- 
der. Stone-lighters  of  40  tons  were  also  provided  for  the  con- 
veyance of  materials  ;  and  three  praam  boats,  each  capable  of 
carrying  about  10  tons  upon  deck.  These  last  were  employed 
for  removing  the  stones  from  the  lighters  anchored  off  the  rock 
to  the  wharfs  and  cranes  on  the  rock.  They  were  doubly  forti- 
fied by  a  water-tight  ceiling,  or  lining,  in  case  of  damage  by 
being  grounded  upon  the  rock,  and  were  farther  prepared  for 
the  worst  by  a  number  of  empty  casks,  which  were  stowed 
under  deck,  and  were  of  themselves  capable  of  keeping  the 
praams  afloat.  There  were  also  several  attending  boats  for 
transporting  the  artificers  from  the  tender  to  the  rock,  and  one 
of  them  was  fitted  up  as  a  life-boat  upon  Gratehead's  principle. 
The  moorings  of  the  various  craft  consisted  of  chains,  with 
cast-iron  mushroom  anchors,  admirably  adapted  to  the  situ- 
ation. Tracks  of  iron  railways  were  laid  upon  one  level,  along 
the  rough  and  uneven  surface  of  the  rock,  on  which  the  great 
blocks  of  stone  were  wheeled  upon  waggons  also  constructed 


chiefly  of  cast-iron.  The  little  wharfs  were  provided  with 
cranes  adapted  to  the  peculiarities  of  the  respective  situations. 
A  descriptive  account  is  given  by  Mr.  Stevenson,  in  his  work, 
of  the  various  cranes,  sling-carts,  stone-jack,  winch-machine, 
and  Lewis-bat  for  quarrying  purposes,  of  the  moulds  for  stone- 
cutters, pumps,  and  other  machinery,  in  a  detailed  manner, 
extremely  interesting  to  the  engineer  and  the  architect. 

At  first,  the  whole  time  of  flood-tide  was  a  period  of  leisure. 
During  such  periods,  the  amusements  to  wliich  the  men 
resorted  were  as  various  as  their  inclinations.  Some,  fond  of 
reading,  were  busily  engaged  at  their  books  ;  some,  who  were 
more  musically  inclined,  played  the  violin  or  the  flute;  and 
others  amused  themselves  by  fishing.  The  great  evil,  however, 
of  which  they  all  complained,  and  which  time  itself  hardly 
cured,  was  sea-sickness.  Every  nerve  was  therefore  strained 
to  erect  barracks  for  their  accommodation  upon  the  beams  on 
the  rock,  which  was  at  once  to  relieve  them  from  the  constant 
liability  to  sickness,  and  from  the  danger  and  perplexity  of  the 
movements,  both  by  night  and  day,  in  boats  to  and  from 
the  rock. 

By  strenuous  and  unremitting  exertions,  the  shelter-house 
was  erected,  and  the  foundation-pit  of  the  budding  prepared, 
by  the  middle  of  the  month  of  July,  in  this  the  second  season 
of  the  work.  The  foundation  had  the  appearance  of  a  great 
circular  platform,  of  compact  red  sand-stone,  measuring  42  feet 
in  diameter,  surrounded  by  an  irregular  margin  of  rock,  rising 
from  18  inches  to  5  feet.  In  the  work-yard  at  Arbroath,  where 
the  materials  were  prepared,  each  stone  for  the  first  and 
second  courses  of  the  light-house  was  accurately  marked,  so 
that  its  relative  position  in  the  building  on  the  rock  could  at 
once  be  recognized.  The  stones  were  cut  of  a  dove-tail  form, 
on  a  plan  similar  to  those  of  the  Eddystone  light-house.  This 
is  very  well  represented  in  fig.  {first)  A,  which  exhibits  one 
half  of  the  second  course  of  masonry. 

The  foundation  stone  at  the  Bell  Rock  was  laid  by  Mr. 
Stevenson,  with  masonic  ceremony,  on  tlie  10th  of  July,  180a 
About  eighty  persons  were  present,  and  if  the  situation  had 
been  eligible,  no  doubt  some  thousands  would  have  attended. 
After  this  period  the  work  went  on  with  much  alacrity,  from 
ten  to  twenty  blocks  of  stone  being  generally  laid  in  the  course 
of  a  tide.  Owing  to  the  use  of  cranes  instead  of  the  mere 
ordinary  apparatus,  much  precision  and  facility  were  given  to 
the  operations  of  the  builders,  and  by  the  latter  end  of  Sep- 
tember the  works  were  brought  to  a  conclusion  for  the  season. 
The  building  raised  to  a  level  with  the  highest  part  of  the  mar- 
gin of  the  foundation-pit.  or  about  five  or  six  inches  above  the 
lower  bed  of  the  foundation-stone,  was  computed  at  388  tons 
of  stone;  consisting  of  400  blocks  connected  with  738  oaken 
trenails,  and  1215  wooden  wedges.  The  number  of  hours  of 
low-water  work  upon  the  rock,  this  season,  was  265,  of  which 
number  only  80  were  employed  in  building.  It  was,  farther, 
highly  satisfactory  to  find  that  the  apparatus,  both  in  the  work- 
yard  at  Arbroath  and  also  the  craft  and  building  apparatus  at 
the  rock,  were  found  to  answer  every  purpose  much  beyond 
expectation.  The  operations  of  this  season,  therefore,  afforded 
the  most  flattering  prospects  of  the  practicability  of  complet- 
ing the  solid  part  of  the  building,  or  30  feet  of  the  light-bouse, 
in  the  course  of  another  year.  The  builders  returned  to  their 
barracks,  and  work-yard  at  Arbroath,  for  the  winter;  and,  on 
the  tender's  entering  that  harbour,  the  artificers  were  greeted 
with  cheers  from  their  friends  and  comrades  on  shore,  who 
thronged  upon  the  quays  to  welcome  their  return.  This  sea- 
son's success,  however,  was  chequered  with  a  cross  accident, 
in  the  loss  of  a  sailor  from  one  of  the  stone-lighters. 

In  the  spring  of  1809  the  operations  recommenced  ;  and  the 
building,  during  the  course  of  this  season,  advanced  with  great 
rapidity.  The  winter  storms  had  done  no  injury;  the  whole  of 
the  courses  which  had  been  laid,  and  the  shelter-house  itself, 
was,  in  the  third  year  from  its  erection,  remaining  quite  secure. 
The  artificers,  from  this  tried  stability  of  the  shelter-house, 
were  rendered  more  confident,  and  more  impatient  of  the 
trouble  and  inconvenience  attending  landing  and  re-landing  on 
the  rock  from  the  tender :  and,  therefore,  before  it  was  quite 
fitted  up  for  a  barracks,  they  took  possession  of  it  through  the 
day.  One  evening,  however,  a  gale  of  wind  preventing  the 
boats  from  taking  them  off,  Mr.  Peter  Logan,  and  Mr.  Francis 


P  II   A 


DICTIONARY    OF    MECHANICAL    SCIENCE. 


r  II  A 


799 


Wott,  two  of  the  overseers  at  tlic  rock,  willi  eleven  of  tlie  arli- 
llccrs,  were  necessarily  left  there  (or  ;»»  hours,  while  \vr\  olleii 
the  u'aves  washed  over  their  jet  iiuperfeelly  t'ornied  abode: 
the  niorlar  (gallery  below  Ihciii  was  earried  away  by  the  vio- 
lence of  the  storm,  and  one  of  the  cranes  was  broken  to  pieces. 
Hitherto  the  operations  of  the  builders  were  whidly  eonlined  to 
the  lower-water  woik.  From  the  j;ri-at  exertions,  liovvever, 
made  by  the  sliippiiij;  department  in  .supply int;  materials  this 
season,  the  builders  were  enabled  to  lay  :)0  blocks  of  stone  in 
the  course  of  ii  tide. 

When  the  buildins  had  attained  the  hei^'hf  of  the  ninth 
course,  the  (juy  ropes  (d'  the  usual  dcsciiption  of  beam  crane, 
became  too  uprij;ht,  and  it  was  found  necessary  to  resort  to 
other  measures.  A  new  machine,  called  a  Halanee  Crane,  was 
therefore  put  in  preparation  lor  the  use  of  the  works  next  sea- 
sou.  In  this,  the  upright  shaft  was  to  be  retained  in  an  erect 
po.sition,  by  a  weight  aetinn  on  the  opposite  end  of  the  loaded 
beam,  wliieh  was  thus  to  be  kept  in  ci/iiilibrio. 

The  linht-house  now  began  to  appear  considerably  above  the 
roek  at  low-water;  and  the  tide's  work,  in  moderate  weather, 
e.\t('nding  to  live  or  six  hours,  or  an  hour  or  two  after  the  roek 
was  uiuler  water.  The  sheller-house  was  now  fully  occupied 
as  a  barrack,  smithy,  and  uu)rtar  gallery  ;  and  between  this 
fabric  and  the  rising  walls  (d' tlic  light-house,  a  rope  ladder  of 
conimuuieatioM  was  distended. 

Upon  Sunday,  the  -iOth  of  August,  this  year,  the  entire 
twenty-second  course  of  the  building,  consisting  of  51  blocks, 
was  laid  ;  after  svhich,  for  the  first  time,  prayers  were  read  in 
the  shelter-house,  the  whole  workmen  being  assembled  in  one 
apartment,  and  two  of  them  joining  hands  to  form  a  desk  to 
support  the  J5ible  during  the  service.  On  the  2;)th  of  this 
luunth,  the  building  operations  were  brought  to  a  conclusion 
lor  the  season. 

At  the  commencement  of  the  works  in  spring,  1810,  a  great 
stock  of  prepared  materials  was  in  readiness  at  Arbroath, 
excellent  sand-stone  having  been  procured  from  Milnelield 
Quarry,  on  the  Frith  of  Tay.  The  stones  for  the  eorniee  and 
light-house,  from  Craigleith,  near  Edinburgh,  were  likewise 
prepared,  and  in  readiness  for  shipping  at  Leith.  A  large 
gangway  or  bridge  of  timber  had  been  prepared  during  the 
winter,  to  render  the  communication  between  the  shelter-house 
and  light-house  more  perfect,  than  by  means  of  the  rope  lad- 
der;  and  which  was  calculated  to  be  of  great  use  for  raising 
the  materials  upon  the  building. 

The  first  circumstance  attended  to,  in  commencing  the  ope- 
rations of  this  season,  was  to  fix  upon  the  proper  situation  for 
the  door  of  the  light-house  ;  and  the  heaviest  seas  being  deter- 
mined to  be  from  the  north-cast,  the  door  was  laid  off  towards 
the  south-west.  The  first  cargo  of  stones  was  brought  to  the 
rock  about  the  middle  of  May;  and  from  the  very  complete 
and  systematic  arrangement  of  the  works,  the  building  ope- 
rations were  brought  to  a  close  during  the  month  of  August, 
without  any  material  obstacle  having  been  experienced.  This 
increased  facility  in  building  was  ascribed  partly  to  the  expe- 
rience acipiircd  by  practice  during  former  seasons,  and  partly 
to  the  admirable  adaptation  of  the  balance  crane,  formerly 
mentioned,  for  laying  the  stones  on  their  places  upon  the 
building.  The  works  were,  however,  occasionally  interrupted, 
by  the  shipping  being  dispersed  in  gales  of  wind,  when  they 
were  sometimes  driven  upwards  of  forty  miles  from  their  sta- 
tion. At  such  times,  the  artificers  were  closely  cooped  up  in 
their  barrack  upon  the  roek,  in  a  state  of  painful  inactivity, 
and  often  with  prospects  very  forlorn.  It  is  certainly  not  a 
little  remarkable,  that  in  the  course  of  their  extensive  opera- 
lions,  not  a  single  stone  was  lost,  or  even  so  damaged  as  to  be 
rendered  unlit  for  the  building,  notwithstanding  the  numerous 
changes  and  shiftings  from  hand  to  hand,  which  each  stone 
underwent  before  it  was  finally  laid  with  mortar.  In  some 
instances,  indeed,  blocks  of  stone  were  lifted  from  their  beds 
by  the  run  of  the  sea  ;  but  none  were  earried  entirely  away. 

In  the  engravings,  we  have  given  an  elevation,  plan,  section, 
and  details  of  the  light-house.  The  lower  courses  of  stones 
were  Irenailed  and  wedged  together  with  oak  timber  to  the 
height  of  upwards  of  forty  feet,  or  throughout  the  solid  part  of 
the  building.  At  the  stone  staircase,  leading  from  the  door  to 
the  tirst  fioor,  the  walls  are  of  the  medium  thickness  of  about 


seven  feet;  this  thickness  gradually  diminishes  upwards,  till, 
under  the  cornice  (d'  the  building,  it  cxiiiids  only  to  IH  iiudics. 
The  stones  of  the  walls  of  the  several  ap.irltreiits  are  rnnnected 
at  the  ends  with  dovetail  joints,  instc.id  rif  s.juarc  joggles,  as 
in  the  solid,  and  in  the  staircase.  The  floors  are  constructed 
in  a  manner  which  adds  much  to  trie  bond  or  union  of  the 
fabric.  Instead  of  being  arched,  which  would  have  given  a 
tendency  or  pressure  outwards,  on  Ihi-  walls,  the  floors  are 
formed  of  long  stones,  radi.iling  from  the  centre  of  the  respec- 
tive apartments,  and  at  the  same  time,  forming  a  course  of  the 
outward  wall  of  the  building;  these  lloor  stones  are  also 
joggled  sidewise,  and,  upon  the  whole,  form  a  coiiiplcle  girth 
at  each  story.  This  is  very  well  seen  in  figures  K  an<l  II. 
In  this  manner,  the  pressure  of  the  lloors  upon  the  walls  is 
rendered  perpendicular,  while  the  side  joggles  resemble  the 
(/rove  ami  /till  her  \n  carpentry,  exemplirK<l  in  figs.  I),  K,  and 
F.  In  the  stranger's  room,  or  library,  the  roof  laki  s  an  arched 
form,  but  the  curve  is  cut  only  upon  the  interior  ends  of  the 
stones  of  the  cornice,  the  several  courses  of  which  it  is  com- 
posed being  all  laid  upon  level  teds.     This  is  seen  in  fig.  2. 

Towards  the  latter  end  of  August,  the  masonry  was  com- 
pleted, and  the  operations  of  erecting  the  light-room  com- 
menced. The  shelter-house,  which  had  hitlierlo  been  erowditl 
by  more  than  .^O  persons,  during  the  summer,  was  now  more 
thinly  peopled.  Towards  the  end  of  tin'  month  of  October,  the 
balance  crane,  and  the  bridge  of  communication  were  dis- 
mantled ;  the  former  was  no  longer  necessary,  and  in  place  of 
the  latter  the  rope  laddir  was  again  distended  ;  the  shelter- 
house  being  still  occupied  as  the  place  of  accommodation  for 
the  artificers  employed  in  fitting  up  the  light-roof  and  reflect- 
ing apparatus  :  seen  in  figs.  2,  and  K.  In  the  month  of  Decem- 
ber the  keepers  took  possession  of  the  light-house  :  about  the 
middle  of  that  month,  the  whole  apparatus  and  stores,  having 
been  safely  landed  and  lodged  in  the  house,  the  light  was 
advertised  for  exhibition  on  the  1st  of  February,  181 1.  On  the 
afternoon  of  that  day,  it  was  accordingly  exhibited  ;  and  the 
lloatiiig  light  was  extinguished,  as  being  no  longer  necessary. 

Since  the  completion  of  the  light-house,  the  shelter-house 
lias  been  removed,  and  also  part  of  the  iron  railways,  leaving 
only  such  tracks  of  them  upon  the  roek,  as  were  thought 
necessary  for  landing  the  stores,  and  communicating  with  the 
light-house.  Instead  of  a  rope  ladder,  the  eommunicalion 
between  the  rock  and  the  entrance  door,  a  height  of  about  .iO 
feet  was  also  formed  by  a  brazen  stair,  which  answered  also 
for  part  of  a  thunder  rod,  and  facilitated  the  raising  of  the  stair, 
by  a  peculiar  sort  of  crane  adapted  to  the  purpose.  The  for- 
tunate position  of  the  entrance  door  rendering  it  seldom  neces- 
sary to  shut  it  in  summer,  an  inner  door  of  brass  has  been  hung, 
which  is  found  to  be  a  great  convenicney  to  the  inmates.  Dur- 
ing storms,  when  their  double  doors,  double  windows,  and 
storm  shutters,  are  closed,  the  light-keepers  mention  that  they 
occasionally  feel  a  tremor  in  the  building,  from  the  shocks  of 
the  sea,  but  that  all  is  quiet  within,  and  they  hear  nothing  of 
the  dashing  and  roaring  noise  of  the  sea. 

We  shall  now  proceed  to  describe  the  details  of  the  work  as 
represented  in  the  various  engravings  on  the  plate  :  — 

Fig.  (second)  A,  the  shelter-house  used  as  a  barrack,  con- 
sisted of  several  stories,  ri:. 

Fig.  (second)  15,  is  the  lower  floor,  or  a  gallery  in  which  the 
smiths  and  mortar-makers  latterly  worked,  with  the  position  of 
the  bellows,  anvil,  hearth,  lime  tubs,  and  mortar  casks. 

Fig.  (second)  C,  represents  the  second  floor  of  the  cooking- 
room,  the  caboose  or  hearth,  chimney,  provision  casks,  and  the 
life-boat  suspended  by  davits  from  the  principal  beams  of  the 
shelter-house. 

Fig.  (.A"0  D>  is  the  ground  plan  of  the  fourth  floor,  in  which 
the  workmen  resided  ;  the  five  parallelograms  shew  the  posi- 
tion of  the  beds,  viliiih  were  also  ranged  in  five  heights,  except- 
ing at  the  man-hole  or  place  of  entrance,  where  were  only  three. 

Fig.  (Jirsi)  E,  is  the  third  floor,  or  foreman  and  engineer's 
cabins.     Here  also  their  assistants  resided. 

Fig.  (,/irsl)  F,  represents  one  of  the  principal  beams  cut 
across  at  the  clasp-plate,  and  the  great  iron  stanchions  and 
spear  bolts  that  bound  the  whole  together. 

Fig.  (Jirst.)  G,  represents  part  o(  one  of  the  beams  of  the 
shelter-house   connected   with    the  great   stanchions,   with  its 
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bolts,  wliicli  were  fitted  on  each  side  of  the  beam  ;  the  clasp- 
plates  and  spear  bolts  that  bound  the  whole,  and  fixed  it  to  the 
rock,  are  plainly  marked. 

Fief,  (first)  H,  is  an  enlarged  \iew  of  two  of  the  bracing 
chains,  with  their  tightening  shackle  meeting  in  a  strong  ring 
attached  to  the  massive  iron  batts  sunk  into  the  rock  about  20 
inches,  and  wedged  «ith  timber. 

Fig.  1,  is  an  outside  view  of  the  Bell  Rock  Light-house. 
Fig.  2,  is  an  entire  section  of  the  Pharos  or  Light-house, 
exhibiting  its  various  stories  and  apartments,  as  represented 
in  the  following  diagrams. 

The  literals  A,  B,  C,  D,  E,  F,  G,  H,  K,  are  enlarged  views 
of  the  several  parts  of  the  Pharos  just  now  described. 

Fig.  (Jirst)  A,  representing  the  first  entire  course  of  the 
masonry,  measures  42  feet  in  diameter.  The  dove-tailed 
method  of  connecting  the  solid  part  of  the  Pharos  here 
delineated  extends  to  the  height  of  the  entrance  door. 

Fig.  (Jirst)  B,  the  twenty-seventh  course  and  first  of  the 
staircase,  measures  6  feet  4  inches  in  diameter,  within  the 
walls,  and  19  feet  8  inches  over  the  walls.  This  course  is  ele- 
vated 32  feet  8  inches  above  the  rock  at  the  foundation  of  the 
first  stone. 

Fig.  (Jirst)  C,  the  thirty-ninth  course  of  the  building  and 
first  of  the  provision  store-room,  is  45  feet  11  inches  above  the 
foundation;  11  feet  9  inches  diameter  within  walls;  18  feet 
over  walls ;  and  from  the  floor  to  the  roof,  the  height  is  8  feet 
7  inches. 

Fig.  (second)  D,  is  a  plan  of  the  door  of  the  light,  or  oil  room 
store,  being  the  forty-eighth  course,  which  is  55  feet  10  inches 
above  the  fonndation.  This  apartment,  within  walls,  measures 
11  feet  10  inches  ;  over  walls,  16  feet  10  inches  ;  and  its  height 
is  8  feet  7  inches. 

Fig.  (second)  E,  being  the  kitchen  floor,  forms  the  fifly-sevenlh 
course,  which  is  elevated  65  feet  8  inch.cs  above  the  foundation. 
This  room  is  11  feet  11  inches  in  diameter  within,  over  all  16 
feet  ;  and  its  ceiling  is  8  feet  9  inches  high. 

Fig.  (second)  F,  is  the  bed  room  floor,  or  the  sixty-sixth 
course  of  the  building,  and  is  elevated  75  feet  8  inches  above 
the  foundation.  It  measures  11  feet  11 J  inches  diameter,  and 
over  all  15^  feet.     The  walls  are  9  feet  in  height. 

Fig.  (second)  G,  the  next  in  order,  is  the  floor  of  the  library 
or  stranger's  room,  85  feet  11  inches  above  the  foundation. 
Its  diameter  within  12  feet,  over  walls  15  feet,  and  the  height 
of  the  roof  at  the  centre,  is  11  feet  1  inch. 

Fig.  (second)  H,  the  light  room  and  balcony  floor,  or  8Gth 
course  of  ihe  building,  which  is  elevated  97  feet  9  inches  above 
the  foundation,  measures  11  feet  in  diameter  within,  and 
13  feet  6  inches  over  walls.  The  stones  of  the  floor  of  this 
apartment,  as  will  be  observed  in  the  engraving,  extend  from 
the  centre  stone  to  the  circumference  of  the  balcony,  varying 
from  7  feet  to  7  feet  6  inches  in  length.  The  parapet  wall  of 
the  light  room  has  its  outward  face  octagonal,  but  is  worked 
circular  within.  The  light  room  measures  from  the  floor  to  the 
top  of  the  stone  work,  or  sole  of  the  glazed  sash  frames,  6  feet. 
Fig.  K,  is  a  plan  of  the  lantern,  shewing  the  positioji  of  the 
trimming  path,  and  reflector  frame.  The  height  of  the  pharos 
from  the  foundation  to  the  sill  of  the  sash  frame,  is  102  feet 
6  inches,  and  from  thence  to  the  lining  of  the  cupola,  13  feet 
4  inches. 

The  net  cost  of  the  Bell  Rock  Light  House,  and  ulterior  works 
connected  with  that  establishment,  was  £61,331.  9s.  2d.  There 
were  2,083,445  tons  of  granite  and  sandstone  used  in  the  con- 
struction ;  13  cubic  feet  of  granite,  and  14  cubic  feet  of  sand- 
stone, were  allowed  to  the  ton;  204  barrels  of  sand  ;  377  bar- 
rels of  lime  ;  2.55  barrels  of  pozzolano  ;  6585  wedges  of  oak,  in 
pairs;  4005  oak  trenails  ;  4,'JO  sandstone  joggles;  21,598  cubic 
feet  of  sandstone,  and  69.32  cubic  feet  of  granite. 

PHASEOLU.S,  Kidney  Bean,  a  genus  of  the  diadelphia  de- 
candria  class  of  plants,  the  corolla  whereof  is  papilionaceus, 
the  vcxillum  is  cordated,  obtuse,  emarginated,  and  reclined 
with  reflex  sides;  the  ala;  arc  roundish,  of  the  same  length  with 
the  vexillum,  and  stand  upon  long  ungues  ;  the  carina  is  narrow, 
and  revolves  spirally  in  a  contrary  direction  to  the  sun  ;  the 
fruit  is  a  long,  straight,  coriaceous,  and  obluse  pod  ;  the  seeds 
are  oblong,  compressed,  and  kidney-shaped.  Theie  arc  21 
specie's. 


PHASES,  in  Astronomy,  denote  the  various  appearances  of 
the  moon  at  different  ages,  being  at  one  time  a  crescent,  then 
a  semicircle,  then  gibbous,  and  lastly  full;  after  which,  the 
same  phases  return  again  in  the  same  order.  Venus  and 
Mercury  have  the  same  phases  as  the  moon,  and  Mars  par- 
takes of  them,  in  some  measure,  being  at  times  gibbous;  the 
same  must  also  have  place  in  a  less  degree  with  the  other  supe- 
rior planets.  The  same  term  is  also  applied  to  denote  the 
appearance  of  the  moon  or  sun  when  eclipsed. 

PHASIANUS,  the  Pheasant,  in  Natural  History,  a  genus  of 
birds  of  the  order  Gallina-.  Generic  character  :  bill  short, 
strong,  and  convex  ;  head  covered  in  some  degree  with  carun- 
culated  flesh;  legs  generally  with  spurs.  There  arc  ten  species. 
P.  gallus,  or  the  wild  pheasant,  inhabits  the  forests  of  India, 
and  has  been  seen,  indeed,  by  navigators  in  almost  all  the 
Indian  and  South  Sea  islands.  This  is  the  undoubted  origin  of 
all  the  domestic  varieties  throughout  Europe,  of  which  we  shall 
notice  the  following: — P.  gallus,  or  the  dunghill  cock.  The 
most  interesting  animal  under  this  variety  is  the  game  cock, 
which  is  found  in  greater  perfection  of  vigour  and  courage  in 
England  than  in  any  other  country  ;  and  the  irascibility  and 
jealousy  of  which  has,  in  almost  all  ages,  occasioned  it  to  be 
employed  in  the  sanguinary  diversion  of  cockligliting. 

PHENOMENON,  is  strictly  an  appearance,  but  more  com- 
monly  confined  to  those  only  of  an  extraordinary  nature,  parti- 
cularly as  relating  to  the  heavens,  or  heavenly  bodies;  as 
comets,  meteors,  shooting  stars,  &o.  We  also  speak  of  the 
phenomenon  of  the  magnet,  of  electricity,  &c. 

PHILOLOGY,  a  science,  or  rather  assemblage  of  several 
sciences,  consisting  of  grammar,  rhetoric,  poetry,  antiquities, 
history,  and  criticism. 

PHILOSOPHER,  a  person  well  versed  in  philosophy,  or  one 
who  makes  profession  of,  or  applies  himself  to  the  study  of, 
tbose  sciences. 

PHILOSOPHY,  the  knowledge  or  study  of  nature  or  mora- 
lity, founded  on  reason  and  experience,  the  word  originally 
\mp\yin«^  a  love  of  nisdom.  The  only  part  of  philosophy,  how- 
ever, which  belongs  to  a  work  of  this  kind,  is  that  which  is 
called  natural  or  experimental  philosophy,  and  which  may  be 
generally  defined  that  branch  of  science  which  derives  its  data 
from  experiments  and  observ.itions,  on  which  the  whole  .system 
is  supported,  as  is  that  of  geometry  upon  axioms  and  definitions. 

Natural  Philosophy,  is  the  science  that  unfolds  those  gene- 
ral principles  which  connect  the  events  of  the  material  world. 
It  assumes  as  a  basis,  the  constancy  and  permanence  of  the 
actual  state  of  things.  The  appearances  which  present  them- 
selves to  our  observations,  are  called  phanomena ;  and  the  com- 
mon relations  which  pervade  these  pha;nomena,  are  termed 
laws.  The  business  of  the  natural  philosopher  is  to  ascend 
patiently  from  eflects  to  causes,  till  he  approaches  the  fountain 
of  all  power  and  intelligence;  and  from  that  eminence  again  to 
descend,  and  trace  the  lengthened  chain  of  consequences.  This 
double  mode  of  procedure  corresponds  to  the  analysis  and 
synthesis  of  the  ancient  Greek  geometry.  The  analysis,  or 
investigation  of  physical  facts,  is  conducted,  either  by  observa- 
tion, or  by  experiment.  Observation  is  the  close  inspection,  and 
attentive  examination,  of  those  phenomena  which  arise  in  the 
course  of  nature.  Experiment,  as  the  term  implies,  consists  in  a 
sort  of  trial  or  artificial  selection  and  combination  of  circum- 
stances, for  the  purpose  of  searching  after  remote  results.  The 
main  object  of  the  philosopher  is  always  to  separate  the  various 
efl'ects  which  are  blended  together  in  the  ordinary  concurrence 
of  events.  The  primary  facts  being  once  delected  from  close 
observation,  or  delicate  experiment,  the  synthetical  deduction 
can  be  safely  pursued  by  the  exercise  of  a  sober  and  cautious 
logic.  But  the  most  important  inslrunrent,  in  forwarding  this 
process  of  combination,  is  geometry,  to  which  indeed  we  are 
indebted  for  whatever  is  most  valuable  in  physical  science. 
The  most  satisfactory  mode  of  proiiediug  in  '.he  exposition  of 
the  phenomena,  is  to  consider  bodies  as  (I)  in  a  state  of  rest, 
and  (2)  in  a  state  of  motion.  The  essential  properties  which 
belong  to  each  distinct  body,  form  a  branch  of  science  that  may 
be  termed  Siimaltdcir/i/.  but  which  has  hitherto  been  styled  incor- 
rectly Corpuscular  I'liilosophii. 

A  course  of  natural  philosophy  may  be  properly  distributed 
under  twelve  distinct  heads: — 
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1.  Sumatiil-Kjii.  wliicli  iiirludcs  the  ixposilioii  of  llic  cciiciiil 
properties  of  hoclius,  I'ssciiiial  lo  tlirir  stpariitr  cxisUiKH'. 

'i.  .Sialics,  which  ixpliins  Ihc  fi|iiilil)riuiii  of  hoillcs,  icsull- 
inii  from  thiir  uiuluul  actiuii,  or  Iruiii  coiuhiiitd  pressure  and 
din'llt'iicc. 

3.  I'lwrtmomics,  or  Di/namics,  which  explores  the  laws  of 
motion,  and  traces  the  Uux  of  chanj;cs  produced  hy  the  appli- 
cation of  force. 

4.  I'/ii/sicat  Astranomi/,  which  is  tlie  extension  of  d>nainics, 
to  develop  the  i;reat  )>hcnorncna  of  the  hea\cns.  Ilcxphiiiis 
the  fijfures  and  motions  of  the  planets,  and  deduces  their 
various  elfects. 

5.  li/ec/i(inics,  in  which  the  principles  of  dynamics  descend 
to  improve  the  vidj^ar  arts,  and  lo  explain  tin-  composition  and 
arrani;enient  of  the  various  machines  contiivcd  to  assist  the 
lahour  of  man. 

6.  Ili/fhostiilics,  which  consists  in  the  npplio;itic>n  of  the  prin- 
ciples of  statics  to  explain  the  e(|uilibiiuMi  of  li(|ui(ls  or  of 
fluids  in  general.  It  ticats  also  of  tlie  loiisli  uclion  of  works 
depending  on  such  proprrtics. 

7.  Jli/ilfuili/namics,  or  llijilrnulics.  v>hich  consists  in  applying 
dynamics  to  the  motion  uf  li(piids.  It  eonsc(piently  invesii- 
gates  the  conslrucUion  and  pciformancc  of  the  various  cn;;iius 
employed  to  raise  water,  or  which  are  dri>eii  by  the  impulsion 
of  that  fluid. 

8.  Pneumatics,  includes  tlic  application  of  sialics  and  dyna- 
mics to  air  and  other  pascous  fluids.  It  explains  the  conslitii- 
tion,  the  operations,  and  general  phenomena,  of  our  almospliere. 

y.  P/iulonomics,  which  treats  of  the  properties  and  operalious 
of  light. 

10.  Pijronomics,  which  explores  the  properties  and  operations 
of  heat. 

U.  Magnetism,  which  investigates  the  properties  of  the  load- 
stone, and  their  application  to  the  suspended  needle. 

12.  nitctricitii,  which  explains  all  the  brilliant  phenomena 
derived  from  those  first  produced  by  the  rubbing  of  amber. 

Such  appears  to  be  the  systematic  arrangement  of  those  sub- 
divisions; but  it  will  admit  of  being  conveniently  modified, 
according  to  the  taste  or  judgment  of  philosophers. 

PHLEGM,  or  Watf.r,  in  the  animal  economy,  is  considered 
an  elementary  body,  the  characters  of  which  are  fluidity,  insi- 
piditv,  and  volatility. 

PHLEUM  Nodosum.  {Bulbous  Cat's-Tail-Griiss.)  This 
grows  very  frequently  in  dry  thin  soils,  where  it  maintains 
itself  against  the  parching  sun  by  its  bulbous  roots,  which  lie 
dormant  for  a  considerable  time,  but  grow  again  very  readily 
when  the  wet  wiather  sets  in, —  a  curious  circumstance,  which 
gives  us  an  ample  proof  of  the  wise  contrivance  of  the  great 
Author  of  nature,  to  fertilize  all  kinds  of  soil  for  the  benefit  of 
his  creatures  here  below.  There  is  another  instance  of  this  in 
the  Poa  buVbDsa.  Bulbous  meadow-grass,  which  grows  on  the 
Steine  at  Brighton,  and  which,  after  being  kept  in  papers  two 
years  out  of  ground,  has  vegetated  afterwards. 

PHLOAS,  a  genus  of  vermes  testacea.  The  inhabitants  of 
this  genus  perforate  clay,  spongy  stones  and  wood,  while  in  the 
J  ounger  state,  and  they  increase  in  size,  enlarge  their  habitation 
within,  and  thus  become  imprisoned.  They  contain  a  phospho- 
rus liquor,  of  great  brilliancy  in  the  dark,  and  which  illuuiinates 
whatever  it  touches.     There  are  12  species. 

PHOCA,  the  Seal,  in  Natural  History,  a  genus  of  mammalia 
of  the  order  fcra;-.  There  are  nineteen  species,  of  which  we  shall 
notice  the  following  : — The  common  seal,  or  sea-calf,  found  on 
the  sea  coasts  of  cold  regions,  both  lo  the  north  and  south,  often 
in  extreme  abundance,  and  generally  about  five  feet  in  length, 
closely  covered  with  short  hair.  They  swim  with  great  vigour 
and  rapidity,  and  subsist  on  various  kinds  of  fish,  which  they 
arc  often  observed  lo  pursue  within  a  short  distance  fiom  the 
shore.  They  possess  no  inconsiderable  sagacity,  atid  may 
without  much  dilliculty,  if  taken  young,  be  familiarized  lo  their 
keepers,  and  instructed  in  various  geslicidations.  They  are 
supposed  to  attain  great  longevity.  The  female  is  particularly 
attentive  to  her  young,  and  scarcely  ever  produces  more  than 
two  at  a  birth,  which,  after  being  sueklecl  a  fortnight  on  the 
shore,  where  they  arc  always  born,  are  conducted  to  the  water, 
and  taught  by  their  dam  the  means  of  defence  and  subsistence; 
and  when  they  arc  fatigued  by  their  excursions,  arc  relieved 
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by  being  taken  on  I 'r  back.  They  distinguish  her  voice,  and 
attend  at  her  call.  The  llcsh  of  sials  is  sometimes  eaten,  but 
they  arc  almost  alwa\s  destroyed  forlheir  oil  and  xklns.  The 
latter  are  manufactured  into  viry  valuiiblc  leather,  and  the 
former  are  serviceable  in  avast  vaiicty  of  manufactures.  The 
ursine  seal  grows  to  the  length  of  eight  feet,  and  lo  the  weight  of 
a  hundred  pounds.  These  are  found  in  vast  abundance  in  the 
islands  between  Ami-riea  and  K;iintschalka,  from  June  till 
September,  when  they  return  lo  the  Asiaticor  American  shores. 
They  are  extremely  strong,  surviving  wounds  and  lacerations 
which  almost  instantly  di:stroy  life  in  oiliir  animals,  lor  days, 
and  cv<-n  weeks.  They  may  be  observed  not  increlj  by  hun- 
dreds, but  by  thousands,  on  the  shore  ;  <ach  male  surrounded 
by  his  females,  from  eight  lo  fifty,  and  his  ullspring  amounting 
frequently  lo  more  than  that  number.  Eaih  family  is  preserved 
scpaintc  from  every  other.  The  ursine  seals  arc  exlr(  niely  fat 
and  indolent,  and  remain  with  little  exercise,  or  even  motion, 
for  miiiiths  together  upon  the  shore.  This  harmless  seal  has 
been  frequently  mistaken  for  the  fabled  mermaid. 

PfKKNlCOPTKKUS,  the /■7«min7o,  in  Nalur;.!  History,  a 
genus  of  biids  of  the  order  gralla'.  The  common  llamingo,  the 
oidy  species  noticed  by  Lathnm,  is  .icarly  of  the  size  of  a  goose, 
and  upwards  of  four  feet  long.  \\'h<n  mature  in  plumage,  these 
birds  arc  all  over  of  the  most  (Iccp  and  beautiful  scarlet:  but 
this  muturity  they  never  acquire  till  their  third  year.  They 
are  found  in  France,  Spain,  and  Ital\,  in  Syria,  and  in  Persia, 
but  more  frequently  thanan\  where  else,  on  the  coast  of.\frica, 
downwards  to  the  Cape.  They  i>uild  their  nest  of  mud,  in  the 
shape  of  a  hillock,  and  in  a  cavity  on  the  top  of  it  the  female 
deposits  two  white  eggs,  on  which  she  sits,  having  her  legs 
stretched  out,  one  each  side  of  the  hillock. 

PHU^NIX,  the  great  palm  or  date  tree,  a  genus  of  plants  of 
Hie  order  palniic.  There  is  only  one  species,  vi?.  the  dacty- 
lifera,  or  common  date  tree,  a  native  of  Africa  and  the  eastern 
countries,  where  it  grows  to  50,  00,  and   100  feet  high. 

PHCENIX,  in  Astronomy.  Our  astronomers  have  probably 
given  this  constellation  the  name  of  Phoenix,  after  the  exam- 
ple of  the  Arabians,  who  were  acciuainlcd  with  it  under  the 
appellation  of  the  Griflin.  or  Eagle,  from  the  most  remote  anti- 
quity. These  people  adored  an  idol  under  the  form  of  an  eagle, 
and  according  to  Hyde,  (Hist.  Vtt.  Pcrs.)  this  eagle  was  one  of 
the  celestial  signs.  The  brilliant  star  called  Achrrnar.  beside 
this  asterism,  is  distinctly  visible  during  the  summer  months  in 
Arabia,  whence  the  PIhimiix  was  fabled  to  come.  Erasmus 
says  the  Phecnix  was  the  symbol  of  ihe  year,  or  o!  the  annual 
revolution;  and  lo  the  Egyptians  this  constellalinn  rose,  as  it 
were,  from  Arabia,  shortly  before  the  coiumciicenicat  of  their 
sacred  year. 

PHONICS,  the  same  as  Acoustics. 

PHOSPHATS,  salts  formed  by  the  phosphoric  acid,  with 
the  alkalies,  earths,  and  metallic  oxides.  The  phosplials  at 
present  known  amount  to  twelve  ;   two  of  which  are  triple  salts. 

PHOSPHITES,  salts  formed  with  the  phosphorous  acid 
united  to  the  earths,  alknlies.  and  nielallic  oxides. 

PHOSPHOKIC  ACID.  The  base  of  this  acid,  or  the  acid 
itself,  abounds  in  the  mineral,  vegetable,  and  animal  kingdonis. 
In  Ihe  mineral  kingdom  it  is  found  in  cond)ination  with  lead, 
in  the  green  lead  ore;  with  iron,  in  the  bog  ores  which  afforil 
cold-short  iron  ;  and  more  especially  with  calcareous  earth  in 
several  kinds  of  stone.  Whole  mountains  in  the  province  of 
Estremadura,  in  Spain,  are  composed  of  this  combination  of 
phosphoric  acid  and  lime.  In  the  animal  kingdom  it  is  found 
in  almost  every  part  of  the  bodies  of  animals  which  are  not 
considerably  volatile.  There  is  not,  in  all  probability,  any  part 
of  these  organized  beings  which  is  free  from  it.  It  has  been 
obtained  from  blood,  flesh,  both  of  land  and  water  animals  : 
from  cheese  ;  and  it  exists  in  large  quantities  in  bones,  com- 
bined in  calcareous  earth.  Urine  contains  it  not  only  in  a  dis- 
engaged stale,  but  also  combined  with  ammonia. 

PHOSPHOROUS  ACID  is  prepared  by  exposing  phospho- 
rus during  some  weeks  to  the  onlinary  tempcialure  of  the 
atmosphere.  Even  in  winter  the  phosphorus  undergoes  a  slow 
combustion,  and  is  gradually  changed  into  a  liquid  acid.  For 
this  purpose  it  is  usual  lo  put  small  pieces  of  plio«phorus  on 
the  inclined  side  of  a  glass  fiimicl,  through  which  the  li(iuor 
which  is  formed  drops  into  the  bottle  placed  lo  receive  it.  Froiu 
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an  ounce  of  phosphorus  about  three  ounces  of  acid  liquid  may 
be  tlius  prepared. 

PHOSPHORUS,  a  substance  which  shines  bv  its  own  light. 
The  discovery  of  this  sing;ular  substance  was  accidentaliv  made 
in  1677,  by  an  alchemist  of  Hambursli,  named  Brandt,  when  he 
■was  en5ao;ed  in  searchins;  for  the  pliilosopher's  stone.    Kunkel, 
another  chemist,  who  had   seen  the  new  product,  associated 
liimself  with  one  of  his  friends,  named  Krati't,  to  purchase  (lie 
secret  of  its  preparation  ;  but  the  latter  deceiving  his  friend, 
made  the  purchase  for  himself,  and  refused  to  communicate  it. 
Kunkel,  who  at  this  time  knew  nothing  further  of  its   prepaja- 
tion,  than  that  it  was  obtained  by  certain  processes  from  urine, 
undertook  the  task,   and  succeeded.     It  is  on  this  account  that 
the  substance   long  went  uuder  the  name  of  Kunkel's  phos- 
phorus.    Mr.  Boyle  is  also  considered  as  one  of  the  discoverers 
of  phosphorus.     He  communicated  the  secret  of  the  process  for 
preparing  it,  to  the  Royal  Society  of  Lendon,  in    1680.     It  is 
asserted  indeed  by  KralTt,  that  he  discovered  the  secret  to  Mr. 
Boyle,  having,  in  the  year  1678,  carried  a  small  piece  of  it  to 
London,  to  shew  it  to  the  royal  family;  but  there  is  little  probabi- 
lity that  such  a  man  as  Mr.  Boyle  would  claim  the  discovery  as 
bis  own,  and  communicate  it  to  the  Royal  Society,  if  this  had 
been  the  case.     Mr.  Boyle  coraniuDicated  the  process   to  God- 
frey Haukwitz,  an  apothecary  of  London,  who  for  many  years 
supplied  Europe  with  phosphorus,  and  hence  it  went  under  the 
name  of  English  phosphorus.     In  the  year  1774,  the  Swedish 
chemists,  Gahn  and  Scheele,  made   the  important  discovery, 
that  phosphorus  is  contained  in  the  bones  of  animals,  and  they 
improved  the  processes  for  procuring  it.     The  most  convenient 
process  for  obtaining  phosphorus,   seems   to  be    that  recom- 
mended by  Fonrcroy  and  Vauquelin,  which  we  shall  transcribe. 
Take  a  quantity  of  burnt  bones,  and   reduce  them  to  powder. 
Put   100  parts   of  this  powder  into  a  porcelain  or  stone-ware 
bason,  and  dilute  it  with  four  times  its  weight  of  water.     Forty 
parts  of  sulphuric  acid  are  then   to  be  added  in  small  portions, 
taking  care  to  stir  the  mixture  after  the  addition  of  every  por. 
tion.     A  violent  elfervescence  takes  place,  and  a  great  quantity 
of  air  is  disengaged.     Let  the  mixture  remain  for  twenty-four 
hours,  stirring  it  occasionally  to  expose  every  part  of  the  pow- 
der to  the  action  of  the  acid.     The  burnt  bones  consists  of  the 
phosphoric  acid  and  lime,  but  the  sulphuric  acid  has  a  greater 
allinity  for  the  lime  than  the  phosphoric  acid.     The  action  of 
the  sulphuric  acid  uniting  with  the  lime,  and  the  separation  of 
the  phosphoric  acid,  occasion  the  effervescence.     The  sulphuric 
acid  and  the  lime  combine   together,  being  insoluble,  and  fall 
to  the  bottom.     Pour  the  whole  mixture  on  a  clolli  filter,  so 
that  the  liquid  part,   which  is  to   be  received   in  a  porcelain 
vessel,  may  pass  through.     A  white  powder,  which  is  the  inso- 
luble sulphate  of  lime,  remains  on  the  fdter.     After  this  has 
been  repeatedly  washed  wilh  water,  it  may  be  thrown  away  ; 
but  the  water  is  to  be  added  to  that  part  of  the  liquid  which 
passed  through  the  filter.     Take  a  solution  of  sugar  of  lead  in 
water,  and  pour  it  gradually  into  the   liquid  in  the  porcelain 
bason.     A  white  powder  falls  to  the  bottom,  and  the  sugar  of 
lead  must  be  added   so  long  as  any  precipitation  takes  place. 
The  whole  is  agsiu  to  be  poured   upon  a  filter,  and  the  white 
powder  which  rcmnins,  is  to   be  well  washed  and  dried.     The 
dried  powder  is  then  to  be  mixed  with  one-sixth  of  its  weight 
of  charcoal   powder.     Put  this  mixture  into  an  earthenware 
retort,  and  place  it  in  a  sand  bath,  with  the  beak  plunged  into 
a  vessel  of  water.     Apply   heat,   and    let  it  be  gradually  in- 
creased till  the  retort  becomes  red-hot.     As  the  heat  increases, 
air-buhbli's   rush  in  abundance  through  the  beak  of  tlie  retort, 
some  of  which  are  inflamed  when  they  come  in  contact  with  the 
air  at  the  surface  of  the  water.     A  substance  at  last  drops  out 
similar  to  melted  wax,  which  congeals  under  the  water.     This 
is  phosphorus.     To  have  it  quite  pure,   melt  it  in  warm  water, 
and  strain  it  several  times  through   a  piece  of  shamoy  leather, 
under  the  surface  of  the  water.     To  mould  it  into  sticks,  take  a 
glass  funnel  with  a  long  tube,  which   must  be   stopped  with  a 
cork.     Fill  it  with  water,  and  put  the  phosphorus  into  it.     Im- 
nu-rse  the  I'linnel  in  boiling  water,  and  when  the  phosphorus  is 
melted,  and  flows  into  the  tube   of  the  funnel,  then  plunge  it 
into  cold  water,   and  when  the  phosphorus  has   become  solid 
leniove  the  cork,  and   push    the   phosphorus   from    the   mould 
with  a  piece  of  wood.     Thus  prepared,  it  must  be  preserved  in 


close  vessels  containing  pure  water.  When  phosphorus  is 
perfectly  pure  it  is  semi-transparent,  and  has  the  consistence 
of  wax.  It  is  so  soft  that  it  may  be  cut  with  a  knife.  Its 
specific  gravity  is  from  177  to  2'03.  It  has  an  acid  and  disa- 
greeable taste,  and  a  peculiar  smell,  somewhat  resembling 
garlic.  When  a  stick  of  phosphorus  is  broken,  it  exhibits  some 
appearance  of  crystallization.  The  crystals  are  needle-shaped, 
or  long  octahedrons  ;  but  to  obtain  them  in  their  most  perfect 
state,  the  surface  of  the  phosphorus,  just  when  it  becomes 
solid,  should  be  pierced,  that  the  internal  liquid  phosphorus 
may  How  out,  and  leave  a  cavity  for  their  formation.  When 
the  phosphorus  is  exposed  to  the  light,  it  becomes  of  a  reddish 
colour,  which  appears  to  be  an  incipient  combustion.  It  is, 
therefore,  necessary  to  preserre  it  in  a  dark  place.  At  the 
temperature  of  90°  it  becomes  liquid,  and  if  air  be  entirely  ex- 
eluded,  it  evaporates  at  219°,  and  boils  at  554".  At  the  tem- 
perature of  4.3'^  or  44°  it  gives  out  a  white  smoke,  and  is  lumin- 
ous in  the  dark  :  this  is  a  slow  combustion  of  the  phosphorus, 
which  becomes  more  rapid  as  the  temperature  is  raised.  When 
phosphorus  is  heated  to  the  temperature  of  148°  it  takes  fire, 
burns  with  a  bright  flame,  and  sends  out  a  great  quantity  of 
while  smoke.  Phosphorus  enters  into  combination  with  oxy- 
gen, azote,  hydrogen,  and  carbon.  Phosphorus  is  soluble  in 
oils,  and  w  hen  thus  dissolved,  forms  what  has  been  called  liquid 
phosplHirus,  which  may  be  rubbed  on  the  face  and  hands  with- 
out injury.  It  dissolves  too  in  ether,  and  a  very  beautiful 
experiment  consists  in  pouring  this  phosphoric  ether  in  small 
portions,  and  in  a  dark  place,  on  the  surface  of  hot  water.  The 
phosphoric  matches  consists  of  phosphorus  extremely  dry, 
minutely  divided,  and  perhaps  a  little  oxygenized.  The  sim. 
plest  mode  of  making  them,  is  to  put  a  little  phosphorus,  dried 
by  blotting  paper,  into  a  small  phial  ;  heat  the  phial,  and  when 
the  phosphorus  is  melted  turn  it  round,  so  tliat  the  phosphorus 
may  adhere  to  the  sides.  Cork  the  phial  closely,  and  it  is  pre- 
pared. On  putting  a  common  sulphur  match  into  a  bottle,  and 
stirring  it  about,  the  phosphorus  will  adhere  to  the  match,  and 
will  take  fire  when  brought  out  into  the  air. 

PHOSPHURETS,  substances  formed  by  an  nm'on  of  the 
alkalies,  earths,  and  metallic  oxides,  with  phosphorus.  Thus 
we  have  phosphnret  of  lime,  &c. 

PHOTOMETER,  an  instrument  intended  to  indicate  the 
difierent  quantities  of  light,  as  in  a  cloudy  or  bright  day,  or 
between  bodies  illuminated  in  different  degrees.  In  Leslie's 
photometer,  the  essential  part  is  a  glass  tube  like  a  reversed 
syphon,  whose  two  branches  should  be  equal  in  height,  and 
terminated  by  balls  of  equal  diameter;  one  of  the  balls  is  of 
black  enamel,  and  the  other  of  connuon  glass,  into  which  is 
put  some  liquid.  The  motion  of  the  liquor,  which  is  sulphuric 
acid  tinged  red  with  carmine,  is  measured  by  means  of  a 
graduation,  the  zero  is  situated  towards  the  top  of  the  branch 
that  is  terminated  by  the  enamelled  hall.  The  use  of  this  in- 
strument is  founded  upon  the  principle,  that  when  the  light  is 
absorbed  by  a  body,  it  produces  a  heat  proportional  to  the 
quantity  of  absorption.  When  the  instrument  is  exposed  to 
the  solar  rays,  those  rays  that  are  absorbed  by  the  dark  colour 
heat  the  interior  air,  which  causes  the  liquor  to  descend  at  first 
with  rapidity  in  the  corresponding  branch.  But  as  a  part  of 
the  heat  which  bad  introduced  itself  by  means  of  the  absorp- 
tion is  dissipated  by  the  radiation,  and  as  the  dill'crence  be- 
tween the  quantity  of  heat  lost  and  that  of  the  beat  acquired 
goes  on  diminishing,  there  will  be  a  point  where,  these  two 
quantities  having  become  equal,  the  instrument  will  be  sta- 
tionary, and  the  intensity  of  the  incident  light  is  then  estimated 
by  the  number  of  degrees  which  the  licpior  has  run  over.  The 
author  of  this  ingenious  instrument  has  pointed  out  its  advan- 
tages in  determining  the  progressive  augmentation  undergone 
by  the  intensity  of  the  light,  and  the  gradation  in  a  contrary 
sense  which  succeeds  to  that  progress,  both  from  the  begiin)ing 
of  the  day  to  Its  end,  and  from  the  winter  solstice  to  the  end  of 
the  succeeding  autumn.  With  the  help  of  such  an  instrument, 
one  might  also  compare  the  action  of  the  rays  of  light  in  differ- 
ent countries,  of  which  some  dart  with  suflicient  constancy 
from  a  fine  and  serene  sky,  while  others  seem  to  be  covered 
with  a  veil  which  dims  and  obscures  their  lustre. 

PHYGETHLON,  in   Surgery,  a  broad  but  not  much  ele 
vated  tumour,  of  the  same  nature  «ilh  the  bubo. 
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PUYFiVCTKUY,  in  Aiiliqiiity,  a  clianii  or  nnuilcf,  wliicli 
bi-iii^  w'Drii,  was  siipiiosnl  tu  picst-ivc  people  fioni  cerlain 
evils,  diseases,  ami  (landers. 

I'llYSKTUK,  ('(irliiiint,  a  sfii's  of  fishes  of  llic  order  ccle. 
Pliysetcr  iiiacroeeplialiis,  hliiiil-lieaded  eaelnlot.  This  whale, 
which  is  one  of  the  larj^cst  species,  is  searecly  inferior  in  size 
to  the  great  niystieete,  often  measuring;  sixty  feet  or  more  in 
length.  The  head  is  of  an  enornums  size,  eonstilnlin;;  more 
than  a  third  of  the  whole  animal  ;  the  month  wide,  the  nppcr 
lip  rounded,  thick  or  lii;;li,  and  nuieli  hroadcr  than  the  h)»i'r; 
which  is  of  a  S(nnewhat  sharpish  form,  httin^'  in  a  manner  into 
a  lonnitnilinal  hed  or  jjroove  in  the  npper.  The  teeth,  at  least 
the  visihle  ones,  arc  situated  only  in  the  lower  jaw,  and  when 
the  mouth  is  closed,  arc  received  into  so  n\any  correspondini; 
holes  or  cavities  in  the  upper ;  they  are  pretty  numerous,  ratin  r 
lilunt,  and  of  a  somewhat  conic  form,  with  a  very  slight  hend 
or  inclination  inwards.  The  front  of  the  head  is  very  abrupt, 
desccndins  perpendicularly  downw  ards  ;  and  on  its  top,  which 
has  been  improperly  termed  the  neck  by  sonic  authors,  is  an 
elevation  or  ansfular  prominence  containing  the  spiracle,  which 
appears  externally  simple,  l)ut  is  double  within.  The  head  is 
distinguished  or  separated  from  the  body  by  a  transverse  fur- 
row or  wrinkle.  The  eyes  are  small  and  black;  and  the  ears 
or  auditory  passages  extremely  small.  About  the  middle  of 
the  back  is  a  kind  of  spurious  (in,  or  dorsal  tubercle,  of  a  cal- 
lous nature,  not  moveable,  or  somewhat  abrupt  or  cut  olV  he- 
hind.  The  tongue  is  of  (he  shape  of  tht;  loner  jaw,  clay- 
colonred  externally,  and  of  a  dull  red  within.  The  throat  is 
but  small  in  proportion  to  the  animal.  The  body  is  cylindrical 
beyond  the  pectoral  lins,  growing  narrower  towards  the  tail. 
The  colour  of  the  whole  animal  is  black,  but  when  advanced  in 
age  prows  whitish  beneath.  It  swims  swiftly,  and  is  said  to 
be  a  violent  enemy  to  the  squalus  carcharias,  or  white  shark, 
which  is  sometimes  driven  ashore  in  its  endeavours  to  escape, 
and,  according  to  Fabriciiis,  will  not  venture  to  approach  its 
enemy,  even  when  dead,  though  fond  of  preying  on  other  dead 
whales.  It  Is  in  a  vast  cavity  within  tlie  nppcr  part  of  the 
head  of  this  whale,  that  the  substance  called  spermaceti  is 
found,  which,  while  fresh  and  in  its  natural  receptacle,  is 
nearly  (luid;  but  when  exposed  to  the  air,  concretes  into 
opakc  masses  :  this  substance  being  so  universally  know  n,  it 
becomes  unnecessary  lo  describe  it  farther.  A  more  curious 
and  valuable  production,  the  origin  of  which  has  long  eluded 
the  investigation  of  naturalists,  is  obtained  from  this  animal, 
viz.  the  celebrated  perfume  called  ambergris,  which  is  found 
in  large  masses  in  the  intestines,  being  in  reality  no  other  than 
the  f*ces. 

PHYSIC'VL,  any  thing  relating  to  physics. 

PHYSICIANS.  No  person  within  London,  nor  within 
seven  miles  of  the  same,  shall  exercise  as  a  physician  or 
surgeon,  except  he  is  examined  and  ai>proved  by  the  bishop  of 
London,  or  by  the  dean  of  .St.  Paul's,  calling  to  them  four 
doctors  of  physic,  and  for  surgery,  other  expert  persons  in  that 
faculty,  of  them  that  have  been  approved,  upon  the  pain  of 
forfeiture  for  every  month  £.5,  one  half  to  the  king  and  the 
other  half  to  any  that  will  sue.  One  that  has  taken  bis  degree 
of  doctor  of  physic  in  either  of  the  universities,  may  not  prac- 
tise in  London,  and  within  seven  miles  of  the  same,  without 
license  from  the  college  of  physicians. 

PHYSICO  Mathematics,  is  the  same  as  mixed  matl;enia- 
tics,  being  those  branches  of  this  science  which  investigates 
the  laws  and  actions  of  bodies,  and  their  comhinations,  by 
means  of  certain  data  drawn  from  observation  and  experiment. 

PHYSICS,  is  a  term  denoting  the  same  as  experimental  or 
natural  philosophy  ;  being  the  doctrine  of  natural  bodies,  their 
phenomena,  causes,  and  clleefs,  with  their  various  alfections, 
motions,  and  operations. 

Experimcnldl  Physics,  is  that  which  in(|uires  into  the  nature 
and  reason  of  things  by  experiments,  as  in  hydrostatics,  pneu- 
matics, optii^s.  chemistry,  &c. 

llechankal  Physics,  explains  the  appearances  of  nature  ''rom 
the  matter,  motion,  strnctiire,  and  figures  of  bodies,  and  their 
several  parts,  according  to  the  established  laws  of  nature. 

PIIYSIDGNDM Y,  is  the  peculiar  coiidiination  of  features, 
which  designates  the  feelings  and  dispositions  of  ihe  mind. 
That  every  individual  of  the  human   race   possesses  a   set  of 


distinctive  marks,  in  the  form  of  Ihe  head  'ind  the  outlines  of 
the  counti  iianrr,  is  visible  to  the  most  inaltcedive  observer; 
and  it  is  well  known,  that  those  marks  inxensii>ly  lead  us  In 
form  conclusions  as  to  Ihe  nature  and  inclinalioiis  of  persons 
to  whom  We  arc  inlriidiii^ed  for  the  lirst  time,  which  may  some- 
times be  correct,  but  are  fropienlly  erroneous.  Adn1itlin^ 
this  fa<l,  as  lf>  mankind  in  general,  it  will  be  proper  to  oh. 
serve,  that  however  the  study  of  iihysiognomy  may  be  com- 
mended and  recommended,  it  should  be  exercised  with  great 
discretion  and  judgment,  or  very  fatal,  or,  at  least  very  dis- 
agreeable, consetpiences  may  be  Ihe  result;  for  it  must  be 
remembered,  that  numerous  causes  exist  lo  derange  and  dis- 
compose the  human  frame  during  infancy,  and  even  before  the 
birth,  whiidi  may  impress  a  character  or  expression  on  the  fea- 
tures, descriptive  of  evil  passions  that  never  existed  in  the 
mind  of  the  unfortunate  person  so  situated  ;  for  instance,  it 
would  be  inhuman  to  judge  of  Ihe  soul  of  one  who  has  had  the 
vertebrae  of  his  back  doubled,  from  the  expression  of  his  face, 
which  is  uniforndy  that  of  peevishness  and  confirmed  ill- 
nature;  nor  would  it  be  just  to  think  a  man  capable  of  every 
kind  of  wickedness,  whose  head  and  face  bear  the  marks  of 
malice,  through  a  deformity  existing  perhaps  before  his  birth. 
Were  the  bones  incompressible  from  the  instant  they  are 
formed,  and  the  muscles  incapable  of  being  moulded  to  their 
shape,  in  short,  did  mankind  receive  a  decided  and  unalterable 
outline  from  the  Creator,  we  should  then  make  correct  conclu- 
sions from  the  beauty  or  irregularity  of  the  face.  The  aid  of 
Lavater  is  not  necessary  to  inform  us  that  there  exists  a 
national  physiognomy,  by  which  a  stranger  in  any  given  coun- 
try may  be  known  liy  those  who  are  possessed  of  previous 
observation,  to  be  a  Spaniard,  a  German,  or  a  Frenchman,  and 
which  impels  even  the  very  vulgar  to  exclaim,  "  He  is  a 
foreigner,"  though  they  cannot  appropriate  him  to  his  counlry. 
After  all,  it  will  be  admitted  that  this  science,  if  such  it  can 
fairly  be  denominated,  must  be  precarious,  and,  in  some  re- 
spects, delusive.  It  cannot,  however,  be  doubled,  that  there 
is  an  apparent  correspondence  between  the  face  and  Ihe  mind: 
the  features  and  lineaments  of  the  one  are  directed  by  the 
motions  and  affections  of  the  other;  there  is,  perhaps,  even  a 
peculiar  arrangement  of  the  members  of  the  face,  and  a  peculiar 
disposition  of  the  countenance  to  each  particular  affection  of 
the  mind. 

PHYSIOLOGY,  is  the  science  which  treats  of  the  powers 
that  actuate  the  component  parts  of  living  animal  bodies,  and 
of  the  functions  which  those  bodies  execute.  The  life  of  a 
body  is  better  known  by  observation  than  can  be  described  by 
words.  If  it  be  possible  to  give  a  sort  of  definition  of  it,  the 
following  is  as  true  as  it  will  admit  of:  that  life  tends  by  an 
universal  sympathy,  or  assimilating  action,  to  produce  another 
body  similar  to  itself.  This  sympathy  seems  to  exist  between 
the  circulating  and  the  jiervons  systems  ;  as  for  instance,  in 
order  that  sensibility  may  be  acute  (or  secretion  performed)  a 
very  extensive  circulation,  and  an  equally  diffuse  distribution 
of  nerves,  is  necessary.  We  may  conveniently  consider  the 
nervous  system  as  consisting  of  the  brain,  spinal  cord,  and 
nerves;  and  the  vascular  system  as  consisting  of  arteries, 
veins,  absorbents  and  exhalants,  universal  :  while  the  others, 
as  the  respiratory,  nutritive,  generative,  and  those  of  waste, 
may  be  called  partial  systems.  The  nervous  system  especially 
tends,  from  its  supplying  us  with  sensibility  and  heat,  to  oppose 
the  processes  eousc<]uent  to  mere  matter.  The  brain  is  the 
organ  of  the  mind.  The  cerebral  lobes  are  the  seat  of  sensa- 
tion and  volition.  The  cerebellum  reirulates  the  actions  of 
running,  walking,  standing,  ll\ing  8;e.  The  spinal  cord,  with 
the  medulla  oblongata,  corpora  cpiadrigcmina,  and  nerves,  are 
the  seat  of  those  impressions  which  give  rise  to  muscular  con- 
tractions; and  Ihe  spinal  cord  cond)incs  or  generalizes  the 
contractions,  so  as  lo  produce  motion  of  the  joints.  The  spinal 
cord  seems  to  be  formed  previrius  to  the  development  of  the 
brain,  and  is  so  necessary  to  life  that  few  animals  want  it,  and 
is  perfect  in  proportion  as  their  organization  is  perfect.  The 
human  species  is  endowed  with  three  sorts  of  nerves,  lir.  I. 
Those  of  the  dill'erent  external  senses.  2.  Those  requisite  for 
motiiui.  3.  Those  necessary  to  the  supply  and  waste  of  the 
machine.  The  contraction  of  both  sides  of  the  heart  takes 
place  at  the  same  time.    Arteries  are  conical  tubes,  whose  baso 
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orisiiiates  from  the  lieart  ;  tliey  have  a  tonic  power  dependini; 
ou  their  degree  of  life,  the  vessels  are  constantly  full  of  blood, 
60  that  the  quantity  sent  out  from  the  ventricle  merely  acts  as 
a  jet  upon  ihe  mass  already  in  the  arteries,  and  gives  to  the 
containing  vessels  a  sort  of  motion.  The  Llood  in  tlie  veins  is 
urged  ou  partly  by  the  power  behind,  and  also  by  a  species  of 
suction  exerted  from  the  right  side  of  the  heart.  The  general 
circulation  may  be  thus  described  :  all  the  blood,  except  that  of 
the  lungs,  is  brought  lo  the  right  auricle,  and  compressed  info 
the  right  ventricle  to  be  circulated  through  the  lungs,  whence 
it  is  returned  by  the  pulmonary  veins  to  the  left  auricle,  thence 
sent  into  the  left  ventricle,  to  be  distributed  through  the  whole 
body,  except  the  lungs.  The  blood,  in  passing  through  the 
lungs  loses  that  dark  colour  acquired  from  its  tardy  transmis- 
sion by  the  veins,  the  change  is  most  probably  decarbonization, 
and  is  necessary  to  the  healthy  action  of  the  heart.  Some 
peculiarities  may  be  noticed  relating  to  the  circulation;  the 
connexion  of  the  circulation  in  the  genital  organs  and  mamma. 
That  of  the  liver  ^^'llich  is  entirely  venous,  and  consisting  of  the 
blood  which  had  been  distributed  to  the  organs  of  digestion, 
collected  into  a  large  vein,  (vena  portic,)  which  again  ramifies 
itself  like  an  artery  through  Ihe  substance  of  the  liver.  Again 
the  circulation  through  the  brain  is  by  arteries  terminating  in 
sinuses,  and  upon  the  principle  of  the  syphon.  The  absorbents, 
as  constituting  part  of  the  vascular  sjslem,  may  be  arranged 
into  two  classes;  those  which  absorb  a  fluid  necessary  to  the 
nutrition  of  the  body,  and  those  which  admit  of  grosser  sub- 
stances. The  first  are  those  which  aiise  from  the  stomach  and 
intestinal  canal,  and  terminate  in  the  thoracic  duct  to  enter  the 
venous  system  by  the  subclavians.  The  others  are  spread  o\cr 
the  whole  body,  and  enter  the  veins  in  their  neighbourhood: 
each  of  those  sets  has  a  sort  of  eleetive  power. 

Of  tlie  partial  Sijslems: — The  external  senses,  sight,  hearing, 
taste,  smell,  and  (ouch,  depend  upon  a  proportional  increase 
of  the  universal  systems.  Respiration  is  essential  lo  the  main- 
tenance of  the  circulation,  the  lungs  are  full  of  cells  into  which 
there  is  an  exhalation  from  the  arteries  ramified  on  them,  it  is 
liere  where  the  blood  becomes  decarbonated,  or,  as  some  would 
have  it,  oxygenated.  Absorption  is  exceedingly  quick  in  them. 
The  action  of  the  lungs  may  be  compared  lo  the  action  of  two 
bladders  within  a  bellows,  and  fitted  by  means  of  a  common 
communicaiion  to  the  tube  of  tlie  bellows,  no  air  being  ad- 
mitted by  the  tube  or  usual  hole  into  the  cavity  of  the  bellows 
external  to  Ilie  bladder.  Anollier  important  use  of  the  lungs 
is  by  its  foicil.le  emission  of  air  through  the  glottis,  producing 
voice,  which,  modified  by  the  loiigue,  palate,  teeth,  and  lips, 
furnishes  us  with  the  power  of  articulation.  We  may  now 
consider  the  circle  of  organs  engaged  in  nutrition  or  supply 
and  waste.  There  is  a  sunpathy  extending  along  the  whole 
range  of  these  organs,  viz.  the  mouth,  gullet,  stomach,  and 
spleen,  intestines,  and  liver,  and  pancreas;  so  that  if  any 
thing  should  be  conveyed  into  the  stomach,  even  without  the 
action  of  the  mouth,  a  secretion  of  saliva  would  take  place,  JiC. 
Alimenlation  commences  with  the  mastication  of  the  food, 
during  which  action  it  is  mixed  with  saliva,  it  is  then  swallu.sed, 
mixed  v\ith  the  gastric  juice  in  the  stomach,  converted  into  a 
mass  called  chvme,  thence  passes  into  the  bowels  ;  coming  in 
contact  with  the  biliary  and  pancreatic  secretions,  it  is  sepa- 
rated into  two  substances,  one  named  chyle,  which  is  to  be 
absorbed  for  the  nutrition  of  the  frame,  the  other  to  be  evacu- 
ated. Hunger  arises  from  the  action  of  Ihe  gastric  juice  on 
the  coats  of  the  stomach. ^ — The  fcelus  is  nut  part  of  the  body  of 
the  mother,  but  derives  its  ov\n  nourishment  as  a  distinct  ani- 
mal by  its  own  mechanism.  lis  mechanism  serves  only  for  its 
nourishment,  being  an  imperfect  animal,  and  not  enjoying  any 
of  the  external  senses.  The  circulation  of  the  blood  in  the 
foetus  is  dilferent.  The  blood  from  ihe  umbilical  vein  partly 
passes  through  Ihe  liver,  paitly  by  the  ductus  venosus,  into 
the  vena  cava,  thence  lo  the  right  auricle,  the  right  auricle 
throws  it  partly  into  the  right  ventricle,  but  the  greater  part 
through  the  foramen  ovale  into  the  left  auricle.  The  portion 
sent  to  the  right  ventiicle  is  transmitted  through  the  pul- 
monary artery  to  the  lungs  in  part,  and  also  by  the  canalis 
arteriosus  into  the  aorta.  The  blood  which  the  pulmonary 
veins  bring  into  the  left  .Turicle  passes  vvifh  that  throuiji  the 
foramen  u\ale  into  the  left  ventricle,  to  be  transmitted  through 


the  aorta  to  the  whole  system.  The  urinary  sjstem  serves  to 
throw  off  the  urea  from  the  circulation,  consequently  a  mere 
organ  of  waste. 

PHYTOLOGY,  a  discourse  concerning  the  kinds  and  virtues 
of  plants. 

PHYTOTAMA,  a  genus  of  birds  of  the  order  passeres. 
There  is  only  a  single  species,  i'i':r.  P.  rara,  that  inhabits  Chili. 

PIASTER,  a  Spanish  coin  of  the  value  of  4s.  6(1.  sterling. 

PIAZZA,  in  Architecture,  is  a  portico,  or  covered  walk 
supported  by  arches  ;  and  all  walks  with  porticos  around  them, 
are  piazzas,  as  the  fine  walks  around  the  Royal  Exchange, 
London,  one  of  the  most  classical  and  yet  national  monuments 
to  be  found  in  Europe. 

VICJE,  the  second  order  of  birds,  according  to  the  Linnaean 
system.  The  male  feeds  the  female  while  she  is  sitting.  They 
live  in  pairs.     Of  this  order  there  are  twenty-six  genera. 

PICARD,  John,  a  celebrated  French  matheniatieian  and 
astronomer  of  the  17th  century,  was  the  first  who  applied  the 
telescope  to  astronomical  instruments,  and  commenced  Ihe 
publication  of  the  "  Connaissance  des  Tems,"  which  he  calcu- 
lated from  IG79  to  1683.  He  also  first  measured  the  length  of 
a  degree  of  the  meridian  in  France,  and  gave  a  map  of  that 
country.  The  lime  of  his  birth  is  not  known,  but  he  died  in 
IG82  or  1683.  Picard  was  author  of  several  works  on  Level- 
ling, Dialling,  Dioptrics,  Discharge  and  Mensuration  of  Fluids, 
Astronomy,  &c.  the  whole  of  which  are  given  in  the  6lh  and 
7th  volumes  of  the  Memoirs  of  the  Academy  of  Sciences. 

PICKETS,  in  Fortification,  sharp  stakes  about  three  feet 
long,  sometimes  shod  with  iron,  used  in  laying  out  ground. 
But  when  used  for  pinning  the  fascines  of  a  battery,  Ihey  are 
from  three  to  five  feet  long.  In  the  Artillery,  pickets  five  feet 
long,  are  used  lo  pin  the  park  lines  ;  in  the  camp,  they  are 
used  about  eight  inches  long,  to  fix  the  lent  cords;  or  five  feet 
long  in  the  cavalry  camp,  to  fasten  the  horses. 

PICRANIA  AM.\RA,  a  bitter  wood  of  Jamaica,  belonging 
to  the  pentandria  class  of  plants.  The  tree  is  tall,  its  limber 
beautiful,  but  every  part  of  it  is  intensely  bitter  ;  and  in  cabi- 
net work  it  is  invaluable,  as  no  insect  will  live  near  it.  How 
excellent  then  for  beds !  This  tree  has  a  great  affinity  to  the 
quassia  amara  of  Linnajos,  in  lieu  of  which,  it  is  used  as  an 
antiseptic  in  putrid  fevers. 

PICQUET,  a  celebrated  game  at  cards  played  between  two 
persons,  with  only  thirty-two  cards  ;  all  the  twos,  threes,  fours, 
fives,  and  sixes,  being  set  aside. 

PICUS,  the  Wood-pedtcr,  in  Natural  History,  a  genus  of 
birds  of  the  order  Picse.  These  birds  live  principally  upon 
insects,  to  obtain  which  they  climb  trees,  and  are  perpetually 
in  search  of  those  crevices  in  which  their  food  is  lodged  :  there 
are  fifty  species.  The  greatest  black  «  ood-pcrker,  abounds  in 
Germany,  and  builds  in  ash  and  poplar  trees,  which  they  are 
said  to  excavate  speedily,  so  as  to  expose  them  to  be  blown 
down  by  winds  which  would  not  olheiwise  have  afiected  them  ; 
under  the  hole  made  by  these  birds  may  be  often  found  several 
pecks  of  dust  and  pieces  of  wood.  They  are  of  the  size  of  a 
jackdaw.  The  green  woodpecker,  is  Ihe  largest  species  in 
Great  Britain,  and  is  thirteen  inches  long.  These  birds  are 
more  frequently  seen  on  the  ground  than  tlie  other  species, 
particuilarly  where  ant-hills  abound,  the  |iopulation  of  which 
they  almost  extirpate  by  their  incessant  i  llorls.  The  witwall, 
is  nine  inches  long,  and  strikes  with  far  greater  comparative 
force  against  the  trees  than  any  of  the  tribe. 

PIEJPOUDRE,  OraX  o/,  the  lowest,  and  at  the  same  time 
the  most  expeditious,  court  of  justice  known  to  the  law  of 
England.  It  is  called  piepoudre  (curia  pedis  puherisati)  from 
the  dusty  feet  of  the  suitors.  But  the  etymology  given  us  by  a 
learned  modern  writer  is  much  more  ingenious  and  satisfactory; 
it  being  deiived,  according  to  him,  fioin  |  ieil  puldreaux,  "a 
pedlar,"  in  old  French,  and  therefore,  signifying  the  court  of 
such  pclly  chapmen  .is  resort  lo  fairs  or  maikets.  It  is  a 
court  of  ncord,  incident  to  every  fair  and  market;  of  which 
the  steward  of  him  who  owns  or  holds  the  toll  of  the  market  is 
the  judge.  It  was  instituted  to  administer  justice  for  all  cnm- 
mercial  injuries  done  in  that  very  fair  or  market,  and  not  in 
any  preceding  one  ;  so  thai  Ihe  injury  must  be  done,  com- 
plained of,  heard,  and  dettrniined,  within  the  compass  of  one 
and  the  same  day,  unless  the  fair  continues  longer. 
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PIER,  a  strons  mound  or  fence  projorliiiiC  i"to  the  sea,  to 
lircak  oH'  llie  violence  of  the  waves  from  tlio  cntranec  of  a  har- 
bour. 

FIIJRS,  in  the  tlicory  of  Uridgcs,  arc  the  walls  built  to  sup- 
port the  arehcs,  and  from  « liieli  lliry  sprlni;  as  h.iscs. 

I'll  lis  and  Siisiiaiisiiiii  liiidf/cs.  (See  Plato.) — In  nothing  pcr- 
liaps  do  the  Froncli  sliew  llicir  cnniity  of  tlic  Hrilisli,  more  than 
in  di'prei'lalini;  onr  invenlions,  nnil  in  appropriating  to  llirin- 
selves.  or  iissi^,ninjc  to  ollurs,  plans,  discoveries,  invciilii)iis, 
aixl  improvements,  oxchisivcly  lirilisli.  VVc  arc  led  to  this 
introduiUory  remark  liy  an  asserlioii  (if  Diipin.  in  his  Treatise 
on  Ihi-  {Commercial  Power  of  (Jrcat  ISriliiin.  in  whicli  he  says, 
tliiil  from  North  America  the  nohle  appli'v.ilion  of  iron  to  chain 
hridnes  was  soon  transferred  lo  ICorope,  vol.  i.  p.  .'370.  A);aiti 
the  Krench  haron  tells  iis,  p.  ;!7l,  "The  Americuis  commenced 
their  constructions  ahout  the  end  of  the  last  cciitnry,"  i.  r. 
about  thirty  >cars  ajfo.  r<  rkoninir  from  \S1G,  the  period  when 
wc  puhlisheil  Utter  P  of  our  Diilionary. 

Now  it  is  in  print,  in  op|)osition  lo  Dupin's  assertion,  that 
for  a  longtime  the  I^uropcans  have  had  an  idea  of  suspension 
lirid^rcs,  as  may  he  seen  in  (lie  l)ridj;(vs  rleserihed  in  the  work 
that  I'auslns  \'arcnlius  published  iji  KiJ.O  ;  and  "  80  years  aRO," 
(says  Dupin  very  unguardedly  for  his  admiration  of  the  Ame- 
ricans )  "  the  Kiip;lish  threw  over  the  Tees  at  Winch,  near 
Durham,  a  bridge  of  iron  wire,  which  served  for  foot  passenffcrs. 
The  Chinese  and  Peruvians  seem  to  have  been  the  lirst  nations 
that  used  suspension  bridges  ;  hut  those  of  the  latter  kept  the 
catenarian  bend,  and  the  roads  they  aH'orded  were  very  incon- 
venient in  their  passage. 

To  C'apt.  JSrown,  of  the  British  navy,  we  are  indebted  for  the 
idea  and  execution  of  suspension  and  chain  piers,  of  consider- 
able length,  in  ports  and  on  shores,  where  ships  are  unable 
to  approach  the  l)each  for  a  great  distance,  even  at  high  water. 
For  the  embarkation  of  troops,  cavalry  horses,  baggage,  and 
munitions  of  war,  these  suspension  piers  are  very  useful.  In 
18'21,  Capt.  Brown  exhibited  the  first  model  of  these  new  con- 
structions at  Leith.  In  order  to  reach,  from  the  shore,  the 
place  in  the  Forth  where  ships  could  keep  afloat  without  dan- 
ger at  high  or  low  water,  and  in  very  bad  weather,  it  was 
necessary  to  advance  'i.'i3  yards  into  the  sea,  reckoning  the 
distance  from  the  high-water  mark  on  shore.  To  iill  up  this 
long  space,  three  arches  of  suspension  chains  were  formed,  each 
having  219  feet  in  span  ;  thus  the  pier  is  held  by  four  supports 
only, — one  on  shore,  and  three  upon  piles  in  the  middle  of  the 
sea.  To  describe  this  work  systematically,  wc  will  mention,  in 
succession,  the  piers,  the  abutments,  the  suspension  chains, 
and  the  llooring  or  road  way. 

Piers  and  Abutments. — The  principal  pier  is  that  which  is  at 
the  head  of  the  chain  pier;  it  is  formed  by  six  rows  of  piles, 
having  the  same  direction  with  the  suspension  chains;  cross 
timbers  consolidate  tlie  part  above  water,  the  summit  of  which 
leaves  a  llooring  or  platform  of  wood.  This  platform  has  a 
hatchway  leading  to  a  Might  of  stairs,  descending  as  low  as  the 
level  of  low  water.  A  plank  thrown  across,  from  the  last  step 
to  the  stean\-l)oats,  or  other  vessels,  near  the  landing  pier, 
enables  people  either  to  land  or  to  embark.  The  two  interme- 
diate piers,  between  the  shore  and  the  landing  place,  arc 
formed  with  piles,  so  planted  as  to  represent  a  lozenge  ;  they 
are  covered  with  a  platform,  upon  which  rest  the  iron  bench 
which  hears  the  suspension  chains.  To  serve  as  a  common 
support  to  these  chains  and  their  wards,  a  stone  pillar  has  been 
built  upon  the  shore,  having  tw  enty  feet  in  height  upon  a  square 
base,  six  feet  on  each  side  ;  from  the  top  of  this  pillar  or  sup- 
port, the  chains,  or  land-wards,  with  an  inclination  of  about 
forty- five  degrees,  reach  the  ground,  in  which  they  penetrate 
to  a  depth  of  about  ten  feel,  where  they  are  fixed  by  means  of 
east-iron  ballast  (ilales,  in  a  manner  similar  lo  those  used  by 
Capt.  Brown  in  the  suspension  bridge  thrown  by  him  across 
the  Tweed.  On  the  side  of  the  landing  plalforni,  each  of  the 
chains  has  likewise  an  inclination  of  forty-five  degrees,  and  is 
attached  to  one  of  the  piles  supporting  it.  Shores,  placed 
obliquely,  serve  the  purpose  of  resisting  the  great  strains 
experienced  by  the  chains.  The  benches  used  to  support 
the  chains,  whether  seen  longitudinally  or  transversely,  arc 
made  of  iron,  open,  but  combining,  nevertheless,  ligiitness 
with  solidity.  At  the  summit  they  arc  attached  to  two  oblique 
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snspiMKling  rods,  supporting  both  the  landing  pier  and  (he 
fiooring. 

Siisixnsiiin  C'AniH.t,  Vc— The  suspension  chains,  as  lo  their 
form,  and  the  joining  together  of  the  parts  composing  Ibciu, 
resemble  those  used  in  the  construction  of  the  L'nion  Bridge 
upon  the  Tweed  ;  they  differ  in  one  point  only — the  links,  which 
ar(;  close  to  the  points  of  support,  having  to  bear  a  greater 
weight,  are  made  thicker  than  those  placed  in  the  middle  of 
tin-  chains.  The  suspending  rods  arc  round,  except  the  lower 
end,  where  they  fork,  in  order  to  receive  the  (lat  iron,  or  lath, 
which  runs  along  the  whole  length  of  the  <'hain  pier,  and  upon 
which  th('  end  of  the  beams  supporting  the  flooring  are  re^l- 
ing;  the  planks  forming  this  llooring  are  two  inches  thii-k. 
On  each  side  of  the  piir  is  a  cornice,  whii-li  covers  ovr  the 
ends  of  the  beams;  the  parapet  is  made  of  iron,  four  feet  high, 
and  firmly  joined  with  the  suspending  rods. 

In  order  to  try  tin;  power  of  this  chain  pier,  Capt.  Brown,  at 
soon  as  it  was  terminated,  loaded  it  with  the  immense  weight 
of '210  tons,  which  he  siill'crcd  to  remain  for  a  great  length  of 
time,  notwithstanding  the  casual  burden  occasioned  by  passen- 
gers, and  the  shaking  produced  by  their  movement.  No  part 
of  the  erection  has  been  observed  to  sufirr  from  the  movements, 
or  by  the  great  strains  produced  on  the  chains  by  so  great  a 
burden.  Such  a  fact  afibrds  the  most  satisfactory  proof  as  to 
the  solidity  of  this  system  of  chain  landing  piers. 

At  Brighton,  a  handsome  chain  pier  is  now  erected  also,  but 
on  a  scale  much  more  extensive  than  the  Leith  pier;  it  being 
composed  of  three  inverted  arches,  having  each  230  feet  of 
span  ;  its  «idlh  is  about  12  or  14  feet. 

PIG  OF  Ballast,  a  large  n)ass  of  cast  iron  or  lead,  used  for 
ballast. 

PIGEONS.  Every  person  who  shall  shoot  at,  kill,  or  de- 
stroy a  pigeon,  may  be  committed  to  the  common  jail  for  three 
months,  by  two  justices  of  the  peace,  or  pay  20s.  to  the  poor. 
I  ,Iac.  1.  c.  27. 

PIKE,  an  offensive  weapon,  consisting  of  a  shaft  of  wood, 
twelve  or  fourteen  feet  long,  headed  with  a  flat-pointed  steel, 
called  the  spear. 

Pike,  or  Jack,  a  fish  ;  see  Esox,  p.  276. 

PILASTEK.     See  Auchitectukid. 

PILE,  in  Artillery,  denotes  a  collection  or  heap  of  balls  or 
shells,  piled  up  in  a  pyramidal  form,  the  l)aso  being  some  regu- 
lar figure,  as  an  equilateral  triangle,  square,  or  rectangle,  and 
the  whole  pile  a  series  of  such  figures,  the  side  of  each  succes- 
sive row  diminishing  by  one  from  the  bottom  upwards.  Theie- 
fore  the  whole  number  of  balls  is  equal  to  the  sum  of  a  series 
of  triangular  numbers,  squares,  or  rectangles,  according  to  the 
figure  of  the  pile,  by  experiment.  The  algebraic  formula;  are 
difiicult  to  remember  upon  an  emergency  ;  and  therefore  the 
following  general  rule,  for  this  purpose,  wliich  is  not  commonly 
known,  is  deserving  the  notice  of  artillery  ollicers. 

Rule. — In  every  pile  there  may  be  found  three  parallel  lines, 
the  sum  of  which  multiplied  by  the  number  of  balls  in  the  trian- 
gular face  of  the  pile,  and  divided  by  3,  is  the  number  of  balls. 
In  the  rectangular  pile,  the  three  parallel  lines  are  the  two  bot- 
tom rows  in  length,  and  the  upper  ridge  of  the  pile  ;  and  the 
face  the  triangular  end.  In  the  square  pile,  any  two  opposite 
sides  of  the  square  base,  and  the  upper  ball,  are  three  parallel 
lines.  And  in  the  triangle  pile,  one  side  of  the  bottom  row,  the 
opposite  extreme  ball,  and  the  upper  ball,  are  the  three  paral- 
lel sides  ;  the  face  in  both  these  cases  being  any  of  the  equal 
slant  sides  ofthe  pile. 

Pile,  in  Coinage,  denotes  a  kind  of  puncheon,  which  in  the 
old  way  of  coining  with  the  hammer,  contained  the  arms,  or 
other  figure  and  inscription,  lo  be  struck  on  the  coin. 

Piles,  in  Building,  are  large  stakes  or  beams  sharpened  at 
the  end,  and  shod  with  iron,  to  be  driven  into  the  ground  for  a 
foundation  lo  build  upon  in  marshy  places. 

Pile  Eni/ine,  is  an  engine  used  for  driving  piles. 

Vauhue's  Pile  Enrjinc.  (See  Plate.)— The  horses  w  hich  work  this 
engine  are  yoked  at.S  .S,  and  by  moving  the  wheel  B  and  drumC, 
which  are  locked  together,  raise  the  follower  G  II,  (carrying 
the  ram  Q  by  the  handle  R),  by  means  of  the  rope  H  H,  which 
coils  round  the  drum.  When  the  follower  G  reaches  the  top 
of  the  frame,  the  upper  legs  of  the  tongs  H  are  closed  by  press- 
ing against  the  adjacent  beams  :  and  their  lower  legs  are 
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opened,  so  tliat  they  drop  the  ram  Q,  which  falls  and  strikes 
the  pile.  When  G  is  at  the  top  of  the  frame,  the  crooked  han- 
dle 6,  of  the  follower  G,  presses  against  !hc  cords  a,  a,  which 
raise  the  end  of  the  lever  L  (see  fig  2.)  round  m  as  a  centre, 
and  by  depressing  tlie  extremity  N,  and  consequently  the  bar 
S,  S,  nnloL-k  the  drum  C  and  the  wheel  13,  so  that  the  follower 
G  falls  by  its  weight  and  seizes  the  ram  R.  As  soon  as  the  fol- 
lower drops,  the  horses  «ould  tumble  down,  having  no  resist- 
ance to  overcome,  were  not  this  prevented  by  the  fly  O,  which 
is  moved  by  the  wheel  B  and  trundle  X,  and  opposes  a  suffi- 
cient resistance  to  the  horses  til!  the  follower  again  seizes  the 
ram.  When  the  follower  falls,  tlic  weight  L(fig.  2.^  pushes  up 
the  bolt  y  into  the  drum  C,  and  locks  the  wheel  and  the  drum; 
and  the  same  operation  is  afterwards  repeated. 

Bunce's  Pile  En<)ine.  See  Plate.— A  side  view  of  this  engine 
is  shewn  in  fig.  3,  4.  It  consists  of  two  endless  ropes  or  chains 
A,  connected  by  cross  pieces  of  iron  B,  B,  &c.  (lig.  4,)  which 
pass  round  the  wheel  C,  the  cross  pieces  falling  into  corre- 
sponding cross  grooves,  cut  in  the  periphery  of  the  wheel.  When 
the  man  at  S,  therefore,  drives  the  wheel  m  by  means  of  the 
pinion  ;),  he  moves  also  the  wheel  C  fixed  on  the  axis  of  »i,  and 
makes  the  double  ropes  revolve  upon  Ihe  wheels,  C,  D.  The 
wheel  D  is  fixed  at  the  end  of  a  lever  D  H  K,  whose  centre  of 
motion  is  H,  a  fixed  point  in  the  beam  FT.  Now  whin  the 
ram  L  (fig.  3,  5.)  is  fixed  to  one  of  the  cross  pieces  B  by  the 
hook  M,  the  weight  ot  the  ram  acting  by  the  rope,  moves  the 
lever  DK  round  H,  and  brings  the  wheel  D  to  G,  so  that  by 
turning  the  winch,  the  ram  L  (fig.  3.)  is  raised  in  the  vertical 
line  LRG.  But  when  it  reaches  R,  the  projecting  piece  R 
disengages  the  ram  from  the  cross  piece  B,  by  striking  the  bar 
Q  ;  and  as  the  weight  is  remcved  from  the  extremity  D  of 
the  lever,  the  counterpoise  I  brings  it  back  from  G  to  its  oH 
position  at  F,  and  the  ram  falls  without  interfering  with  the 
chain.  When  the  hook  is  descending,  it  is  prevented  from 
catching  the  rope  by  means  of  the  piect  of  wood  N  suspended 
from  the  hook  M  at  O  ;  for  being  specifically  lighter  than  the 
iron  weight  L,  and  moving  with  less  velocity,  it  does  not  come 
in  contact  with  L  till  the  ram  is  stopped  at  the  eod  of  its  path. 
When  N,  therefore,  falls  upon  L,  it  depresses  the  extremity 
M  of  the  liook,  and  therefore  brings  the  hoop  over  one  of  the 
cross  pieces  B,  by  which  the  ram  is  again  raised. 

The  pile  engine  offers  a  remarkable  confirmation  of  the  doc- 
trine of  percussion,  proving  that,  physically  speaking,  we  may 
balance  any  percussive  force  by  an  equivalent  one  of  mere 
pressure,  or  even  we  may  make  the  latter  greater  so  as  to  over- 
come the  former.  It  has,  for  instance,  been  found,  that  in  driv- 
ing  piles  in  a  uniform  sandy  oil  of  the  same  density  to  47  feet, 
the  piles  could  not  be  driven  more  than  15  feet  by  any  percus- 
sive blow  that  conld  be  communicated  by  the  engine  ;  that 
is,  the  friction  and  resistance  of  the  soil  which  may  be  con- 
sidered as  a  pressive  force,  was  greater  than  any  percus- 
sion force  that  could  be  employed  by  the  pile  engine,  althougli 
the  rammers  made  use  of  were  extremely  great.  And  hence 
when  we  are  computing  the  elTect  of  a  pile  engine,  it  will 
be  necessary  to  estimate  first  the  quantity  of  percussion  tliat  is 
equivalent  to  the  resistance  and  friction  opposed  to  the  pile ; 
as  no  momentum  short  of  this,  or  even  just  equal  to  it,  will 
produce  any  efi'ect,  and  when  the  momentum  is  greater  than 
this,  it  is  only  the  dilfercnce  between  the  two  that  is  efi'ective  in 
producing  motion  in  the  pile.  And  to  this  circumstance  must 
be  attributed  the  many  erroneous  solutions  that  appeared  a  few 
years  back  to  the  question,  '•  What  must  be  the  height  of  a  pile 
engine  to  produce  the  greatest  effect  in  a  given  time?"  This 
question,  at  first  sight,  appears  to  be  the  same  with  asking 
liow  high  must  the  pile  engine  be  to  produce  the  greatest  mo- 
uientum  in  a  given  time  ;  but  using  this  principle,  the  solution 
always  gave  tlie  height  =zO;  that  is,  the  greatest  effect  will  be 
produced  when  the  rammer  is  left  at  rest  on  the  top  of  the  pile. 
But  if  instead  of  proceeding  thus,  we  first  estimate,  or  find  from 
experiment,  the  height  to  which  the  rammer  must  be  drawn,  in 
order  that  its  momentum  may  be  equivalent  to  the  resistance 
of  the  pile,  and  then  considering  the  dillercnce  between  this  and 
any  greater  momentum  to  he  oidy  the  effective  part,  a  very 
rational  solution  will  be  obtained.  But  before  entering  upon 
the  .solution  of  this  problem,  it  will  be  proper  to  oiler  a  few  far- 
ther remarks   with  regard   to  the  comparability  of  percussion 


and  pressure,  because  the  solution  ultimately  depends  upon  a 
proper  comparison  of  those  quantities,  and  a  want  of  due  atten- 
tion to  which  seems  to  have  been  the  cause  of  the  erroneous 
results  generally  deduced  in  the  solution  of  this  prohlem.  With- 
out, indeed,  entering  into  a  discussion  concerning  the  congruity 
or  incongruity  of  these  forces,  it  is  obvious  that  tliey  may  be 
so  emplojed  as  to  produce  the  same  or  equal  results.  A  nail, 
for  example,  may  he  driven  to  a  certain  depth  into  a  block  of 
wood  by  the  blow  of  a  hammer,  or  it  may  be  sunk  to  the  same 
depth  by  the  pressure  of  a  heavy  body;  whence,  and  from  nu- 
merous other  instancies,  il  is  obvious  that  pressure  and  percus- 
sion, whether  congruous  or  incongruous  in  their  nature,  are  at 
least  comparable  in  their  effects.  With  regard  to  the  above 
problem,  the  resistance  and  friction  of  the  soil  against  the  pile 
may,  as  above  observed,  be  considered  as  a  pressure,  and  the 
object  of  our  incjuiry  is,  to  establish  a  comparison  between  this 
resistance  and  pressure  of  the  soil,  and  Ihe  iiiomentuni  of  the 
ram,  or  what  part  of  the  whole  generated  nionientum  of  the  lat- 
ter is  employed  in  overcoming  the  resistance  of  the  former,  in 
order  to  determine  the  cli'ective  part  of  the  stroke,  wliich  ought 
alone  to  be  considered  in  estimating  the  maximum  effect  ;  be- 
cause any  single  momentum,  less  than  that  which  is  equivalent 
to  the  resistance,  would  produce  no  efi'ect  whatever.  Now  it 
being  admitted  that  pressure  and  momentum  are  at  least  com- 
parable in  their  ellects,  it  must  also  he  granted  that  there  is 
some  determinate  momentum  of  the  ram  equivalent  to  the  re- 
sistance of  the  pile  ;  and  the  height  necessary  for  producing  this 
momentum  must  he  the  first  object  of  our  reseaich,  which  it  is 
obvious,  from  various  circumstances  that  may  arise  in  the  appli- 
cation of  the  engine,  can  only  be  determined  by  experiment. 

PILLOW,  a  block  of  limber  whereon  the  inner  en"d  of  the 
bowsprit  is  supported. 

PILOT,  the  officer  who  superintends  the  navigation,  either 
upon  the  sea  coast  or  upon  the  main  ocean.  It  is,  however, 
more  particularly  applied  to  the  person  charged  with  the  ship's 
course  on  or  near  the  sea-coast,  and  into  the  roads,  rivers,  bays, 
havens,  &e.  within  his  particular  district.  The  regulations 
with  regard  to  pilots  in  the  royal  navy  are  as  follow  : — The 
commanders  of  the  king's  ships,  in  order  to  give  all  reasonable 
encouragement  to  so  useful  a  body  of  men  as  pilots,  and  to 
remove  all  objections  to  his  majesty's  service,  are  strictly 
charged  to  treat  them  with  good  usage,  and  an  equal  respect 
with  warrant  officers.  The  purser  of  the  ship  is  always  to  have 
a  set  of  bedding  provided  on  board  for  the  pilots,  and  the  cap- 
tain is  to  order  the  boatswain  to  supply  them  with  hammocks, 
and  a  convenient  place  to  lie  in  near  their  duty,  and  apart 
from  the  common  men  ;  which  bedding  and  hammocks  are  to 
be  returned  when  the  pilots  leave  the  ship.  A  pilot,  when  con- 
ducting one  of  his  majesty's  ships  in  pilot  «  ater,  shall  have  the 
sole  charge  and  command  of  the  ship,  and  may  give  orders  for 
steering;  setting,  trimming,  or  furling  the  sails ;  tacking  the 
ship,  or  whatever  concerns  the  navigation  ;  and  the  captain  is 
to  take  care  that  all  the  officers  and  crew  obey  his  orders.  But 
the  captain  is  diligently  to  observe  the  conduct  of  the  pilot,  and 
if  he  judges  him  to  behave  so  ill  as  to  bring  the  ship  into  dan- 
ger, he  may  remove  him  from  the  command  and  charge  of  the 
ship,  and  take  such  measures  for  her  preservation  as  shall  be 
judged  necessary  ;  remarking  upon  the  lo:;  book  the  exact  hour 
and  time  when  Ihe  pilot  was  removed  from  his  office,  and  the 
reasons  assigned  for  it.  Captains  of  the  king's  ships  employing- 
pilots  in  foreign  parts  of  his  majesty's  dominions,  shall,  after 
performance  of  the  service,  give  a  certificate  thereof  to  the  pilot, 
which  being  produced  to  the  proper  naval  officer,  he  shall  cause 
the  same  to  be  immediately  paid  ;  but  if  there  be  no  naval  offi- 
cer there,  the  captain  of  bis  majesty's  ship  shall  pay  him,  and 
send  liira  the  proper  vouchers,  with  his  bill,  to  the  navy  board, 
in  order  to  be  paid  as  bills  of  exchange.  Captains  of  his  ma- 
jesty's ships  employing  foreign  pilots  to  carry  the  ships  they 
command  into  or  out  of  foreign  ports,  shall  pay  them  the  rates 
due  by  the  establishment  or  custom  of  the  country,  before  they 
discharge  them  ;  whose  receipts  being  duly  vouched,  and  sent 
with  a  certificate  of  the  service  performed  to  the  navy  board, 
they  shall  cause  them  to  be  paid  with  the  same  exactness  as 
they  do  bills  of  exchange. 

Branch  Pilot,  is  one  who  is  duly  authorized  by  the  Trinity 
Board  to  pilot  ships  up  particular  cliatmels  or  rivers. 
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IMMl^NTO,  Jamaica  pciiper,  or  allspice.     Ste  Myhtus. 

I'lN,  ill  Coirimcn-f,  a  Utile  necessary  instriiiiient  made  of 
I>ra,i!i  wire,  cliielly  iiscil  li_v  women  in  adjustinj;  tlieir  dress. 
Wlicn  the  wire  is  receiveil  at  the  mamiCaetiiry,  it  is  ttoiind  oil 
from  one  wheel  to  aiiolher,  and  passed  through  acir(^lcofa 
smaller  diameter  in  a  piece  of  iron.  When  reduced  to  its 
proper  size,  it  is  slrainhteiied  liy  drawing  il  lielwecn  iron  pins, 
fixed  in  a  hoard  in  a  zi;;za'^  manner.  Il  is  allerwards  cut  into 
lcn);lh.s  of  about  four  yards,  and  then  into  smaller  pieces,  every 
lenftth  being  snilicient  for  six  pins.  Kaeh  end  of  these  is  {troniid 
to  a  point.  'I'liis  operation  is  performed  by  bo\s,  win)  each  sit 
with  two  small  f^iindstones  before  him  turned  by  a  wheel. 
Takiii'^  up  a  hanilfol,  he  applies  the  wires  to  the  coarsest  of  the 
two  stones,  moviii;?  them  round  that  the  points  may  not  beeoine 
flat.  He  then  j;ivis  them  a  smoother  and  sharper  point  on  the 
other  stone:  a  lad  of  li  years  of  asc  can  point  10,0(1(1  in  an 
hour.  When  the  wire  is  pointed,  a  pin  is  taken  oil'  from  each 
end,  till  it  is  cut  into  six  pieces.  The  next  operation  is  to  form 
the  heads  or  head-spinnings,  as  it  is  termed.  This  is  done  by  a 
spinninf;  «  heel :  one  piece  of  wire  is  with  rapidity  wound  round 
another  ;  and  the  interior  one  beinfc  drawn  out,  leaves  a  hollow 
tube  between  the  eireumvolutions.  It  is  then  cut  by  shears, 
every  two  turns  of  the  wire  forniiin;  one  head.  These  are  sul't- 
tcued  by  throwing-  them  into  iron  pans,  and  placing  thorn  in  a 
furnace  till  they  are  red  hot.  As  soon  as  they  are  cold,  they 
are  distributed  to  children,  who  sit  with  anvils  and  hammers 
before  tliem.  These  they  work  with  their  feet  by  means  of  a 
lathe.  They  take  up  one  of  the  lengths,  and  thrust  the  blunt 
end  into  a  (luantily  of  tlic  heads  which  lie  before  Ihein ; 
catching  one  at  the  extremity,  they  apply  it  immediately  to 
the  anvil  and  hammer,  and  by  a  motion  or  two  of  the  foot,  the 
point  and  the  head  is  lixed  together  in  nmcli  less  time  than 
can  be  described,  and  with  a  dexterity  that  can  only  be  ac- 
quired by  practice.  The  pins  are  thrown  into  a  copper  con- 
taining a  solution  of  tin  and  wine  lees.  Here  they  remain  for 
some  time,  and  «  hen  taken  out  assume  a  dull  w  bile  appearance  : 
in  order  to  give  them  a  polish,  they  arc  put  into  a  tub  contain- 
ing a  ((uantity  of  bran,  which  is  set  in  motion  by  turning  a  shaft 
that  runs  through  its  centre,  and  thus,  by  means  of  friction,  the 
pins  become  entirely  bright.  They  are  now  separated  from  the 
bran,  whieli  is  performed  by  a  mode  exactly  similar  to  the  win- 
nowing of  corn  ;  the  bran  flying  ofl',  and  leaving  the  pin  behind 
it  fit  for  sale. 

Needles  arc  made  of  steel.  The  first  thing  in  the  manufac- 
ture of  needles,  is  to  pass  the  steel  through  a  coal  fire,  and  un- 
der a  hammer  to  bring  it  to  a  round  form,  then  it  is  drawn 
through  a  large  hole  of  a  wire-drawing  iron,  and  returned  into 
the  fire,  and  again  drawn  through  a  second  hole  smaller  than 
the  first,  and  thus  successively  till  it  has  aeipiircd  a  degree  of 
fineness  requisite  ;  observing  every  time  it  is  drawn  to  rtib  it 
with  lard  to  render  it  more  manageable.  The  steel  thus 
reduced,  is  cut  to  the  proper  length  of  the  needles;  these  pieces 
are  flattened  at  one  end  to  form  the  eye  ;  they  are  then  put 
into  a  fwe  to  soften  ;  then  taken  out,  and  the  head  pierced  by 
a  puncheon  of  well-tempered  steel,  and  l;iid  on  a  leaden  block, 
to  bring  out,  with  another  puncheon,  the  little  piece  of  steel  re- 
maining in  the  eye.  The  corners  of  the  heads  arc  then  filed  oil', 
and  a  little  cavity  filed  on  caeli  side  of  the  flat  of  liie  head,  the 
point  is  then  formed  with  a  file,  and  the  whole  is  filed  over. 
They  are  then  laid  on  a  long  narrow  iron,  crooked  on  one  end, 
to  heat  red-hot,  with  charcoal  fire;  wlien  taken  out,  are  thrown 
into  a  bason  of  cold  water  to  harden.  On  this  operation  much 
depends  ;  too  much  heat  burns  thcin,  loo  little  leaves  them  soft; 
experience  teaches  the  mediuni-  When  thus  hardened,  they 
are  laid  in  a  shovel  on  a  lire  more  or  less  brisk.  This  tempers 
them,  and  takes  o(V  their  brittlencss.  They  arc  then  slrnightcned 
one  after  another  with  a  hammer.  The  next  process  is  the  po- 
lishing. The  people  take  12 or  1.5,000  needles,  and  range  them 
in  little  heaps  on  a  ))iecc  of  new  buckram  sprinkled  with  emery 
dust;  they  are  then  sprinkled  with  oil  of  olives.  'J'he  whole  is 
then  made  up  in  a  roll,  and  laid  on  a  polishing  table  :  a  thic^k 
plank  is  now  passed  over  the  whole,  and  the  needles  within 
become  polished.  They  arc  then  washed  in  water  with  soap, 
and  wiped  in  bran.  The  good  are  taken  from  the  bud  ;  the 
points  are  tipped  with  an  emery  stone  turned  by  a  wheel,  and 
then  packed  up  in  parcels  of  250  each  for  sale. 


PIN  or  A  IJi.oiK,  is  the  axis  on  which  the  .ilieavcs  revolve 
being  .supported  by  the  shell.  7y<7«i/iH</  I'iss,  piece.t  of  wood 
or  iron  fixed  in  a  kind  of  rail  for  making  fast  tlic  small  running 
rigging.^ 

I'l N(;il I{K(;K,  n  factitious  metallic  substance,  being  an 
alloy  of  zinc  three  parts,  and  of  coppir  four. 

I'INIC,  the  J'ir  t'rie.  Its  timber,  uniler  the  name  of  deal,  i.s 
employed  as  wood-work  for  the  buildin;;  of  houses  ;  for  rallers. 
flooring,  doors,  the  frames  of  windows,  tables,  boxes,  and 
otiier  pui poses  infinitely  too  various  to  be  eiiunieraled. 
Frigates,  and  other  ships  of  large  size,  have  sometimes  been 
constructed  of  deal  ;  but  these  arc  by  no  means  so  ilurablc  as 
those  built  of  oak.  Much  ol  the  de;d  which  we  use  is  imported 
into  this  country  from  Norway,  and  other  northern  jiarts  of 
Kiirope.  That  from  Christiana,  which  in  Londoii  is  called  yellow 
deal,  and  in  the  country  red  deal,  is  frei|uintly  brought  over  in 
planks,  but  more  commonly  in  boards  about  ten  inches  and 
half  in  width.  The  Scots  (ir  raised  in  England  is  equal  to  the 
foreign  wood  in  weight  and  durability,  but  its  grain  is  generally 
coarser.  We  are  informed  (hat  in  some  parts  of  Ireland  the  bogs 
are  almost  entirely  filled  with  the  ol<J  roots  of  the  Scots  fir  ; 
and  that  these  arc  dug  up  and  converted  into  ropes,  which,  for 
sustaining  moisture  without  decay,  are  found  preferable  to  ropes 
made  of  hemp.  The  outer  bark  of  the  fir-tree  may  be  used  in 
the  tanning  of  leather;  and  it  is  said  that  in  the  northern 
parts  of  iMiropc  the  soft,  white,  and  fibrous  inner  bark  is,  in 
in  limes  of  scarcity,  made  into  a  kind  of  bread.  For  this  pur- 
pose it  is  dried  over  a  fire,  reduced  to  powder,  kneaded  with 
water  and  a  small  portion  of  corn  flour  into  cakes,  and  baked 
in  an  oven.  Children  in  Norway  are  very  fond  of  the  fresh 
bark  in  the  spring  of  the  year,  either  shaved  olf  « ith  a  knife  or 
grated  with  a  rasp. 

Common  turpentine  is  the  resinous  juice  chiefly  of  the  Scots 
fir,  obtained  by  boring  holes  into  the  trunks  of  the  trees  early 
in  spring,  and  placing  vessels  beneath  for  its  reception.  It  is 
of  a  brown  colour,  and  has  a  strong  odour  and  disagreeable 
taste.  On  the  distillation  of  turpentine,  an  essential  oil  is  pro- 
duced, called  oil  of  turpentine,  which  is  extremely  pungent. 
When  the  distillation  is  continued  to  dryness,  that  whieli  is 
left  behind  is  known  by  the  name  of  common  resin  or  rosin; 
but  if  water  be  mixed  with  it  while  yet  fluid,  and  incorporated 
by  violent  agitation,  a  substance  is  formed  called  yellow  resin. 
Common  turpentine  is  mostly  employed  as  an  ingredient  in  the 
plasters  used  by  fariiers.  The  oil  is  occasionally  used  in  me- 
dicine ;  and  lately  it  has  been  considered  eflieacious  in  cases  of 
worms.  It  is  much  employed  by  painters  for  rendering  their 
colours  more  fluid;  as  well  as  in  the  composition  of  dill'crent 
kinds  of  varnish  used  in  floor-cloth,  umbrella,  and  other  le.ana- 
factures.  The  noxious  spirit  called  gin  was  formerly  flavoured 
with  juniper  berries  ;  but  as  these  are  now  too  expensive,  oil 
of  turpenline,  the  taste  ofwhicliina  slight  degree  resembles 
that  of  juniper,  is  applied  to  the  same  purpose;  and  very  con- 
siderable quantities  of  turpentine  are  thus  consumed.  The 
common  resin  is  used  in  plasters,  for  which  its  great  adhesive- 
ness renders  it  peculiarly  applicable.  It  is  also  of  considerable 
importance  in  the  arts  ;  and  musicians  rub  the  bows  and  strings 
of  violins  with  it,  to  take  ofl'  the  greasy  partielesw  hieh  are  there 
collected,  as  well  as  to  counteract  the  efl'ects  of  moisture.  Yel- 
low resin  is  used  in  plasters,  and  for  other  purposes  in  medicine. 
Tar  is  obtained  from  the  roots  and  refuse  parts  of  the  fir-tree 
by  cutting  them  into  billets,  piling  these  in  a  proper  manner  in 
pits  or  ovens  formed  for  the  purpose,  covering  them  partly 
over,  and  setting  them  on  fire.  During  the  burning,  a  black 
and  thick  matter,  which  is  the  tar.  falls  to  the  bottom,  and  is 
conducted  thence  into  vessels  which  are  placed  to  receive  it, 
and  from  which  it  is  afterwards  poured  into  barrels  for  sale. 
Taris  an  article  of  grcatutility  in  manufactures,  and  for  various 
economical  purposes-  It  is  much  employed  for  smearing  the 
rigging  and  other  external  parts  of  ships,  to  prevent  iheir 
receiving  injury  from  moisture.  It  has  been  used  in  medicine 
both  internally  and  externally  ;  and  particulaily  tar  water,  or 
water  impregnated  with  tar. 

The  Wciimuutli  PiNi;,  is  chielly  distinguished  by  its  leaves 
growing  in  fives :  and  its  cones  being  smooth,  cylindrical,  and 
longer  than  the  leaves.  This  species  grows  wild  in  North  Ame- 
rica, and  succeeds  well  in  strong  land  in  England.     Its  tim- 
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ber  is  white,  of  more  open  grain  limn  Scots  fir,  and  not  soheavy 
as  that.  In  America  it  is  principally  used  lor  tlie  masts  of 
ships,  for  which  by  its  toughness  it  is  peculiarly  calculated. 

The  Scotch  Fir,  PiNUS  Sylvestris,  a  very  useful  tree  in 
plantations  for  protecting  other  more  tender  sorts  when  youn^. 
It  is  also  now  very  valuable  as  timber  : — ^necessity,  the  common 
parent  of  invention,  has  taught  our  countrymen  its  value.  When 
foreign  deal  was  worth  twenty  pounds  per  load,  Ihey  contrived 
to  raise  the  price  of  this  to  about  nine  or  ten  pounds,  and  it 
was  then  tliounht  proper  for  use  ;  before  which  period,  and 
when  it  could  be  bought  for  little  money,  it  was  deemed  only 
fit  for  fuel.  On  the  So\ith  Downs  some  plantations  of  this  tree, 
which  have  been  sold  after  twenty-five  years'  growth,  at  a  price 
which  averaged  a  profit  of  twenty  shillings  per  annum  per  acre, 
on  land  usually  let  for  sheep. pasture  at  one  shilling  and  six- 
pence. 

The  Spruce  Fir,  PlNUS  Am  lis,  a  native  of  Norway,  and  ofh-r 
northern  parts  of  Europe,  is  known  by  its  short  and  four-sided 
leaves,  growing  singly,  and  surrounding  the  branches,  its  cones 
being  cylindrical,  the  scales  somewhat  square,  flattened  ajid 
notched  at  the  top.  The  wood  of  the  spruce  fir  is  what  the 
English  carpenters  usually  denominate  white  deal.  It  is  con- 
sidered next  in  value  to  that  obtained  from  the  Scots  fir;  and 
is  remarkable  for  having  few  knots.  On  account  of  its  light- 
ness, it  is  peculiarly  adapted  for  packing  cases  and  musical 
instruments. 

PINION,  in  Mechanics,  an  arbor  or  spindle,  in  the  body  of 
which  are  several  notches,  which  catch  the  teeth  of  a  wheel 
that  serves  to  turn  it  round  ;  or  it  is  a  lesser  wheel  that  plays  in 
the  teeth  of  a  larger  one. 

PINK,  a  vessel  used  at  sea,  masted  and  rigged  like  other 
ships,  only  that  this  is  built  with  a  round  stern  ;  the  bends  and 
ribs  compassing  so  as  that  her  ribs  bulge  out  very  much.  This 
disposition  renders  the  pinks  difiicult  to  be  boarded,  and  also 
enables  them  to  carry  greater  burdens  than  others,  for  which 
purpose  they  are  often  used. 

PINNA,  in  Ziiology,  a  genus  belonging  to  the  order  of  ver- 
mes testacea.     The  animal  is  a  slug. 

PINNACE,  a  small  vessel  used  at  sea,  with  a  square 
stern,  having  sails  and  oars,  and  carrying  tliree  masts,  chiefly 
used  as  a  scout  for  intelligence,  and  for  landing  of  men,  &,c. 
One  of  the  boats  belonging  to  a  great  man  of  war,  serving  to 
carry  the  officers  to  and  from  the  shore,  is  also  called  tlic 
pinnace. 

PINNACLE,  in  Architecture,  the  top  or  roof  of  a  bouse 
te  minating  in  a  point. 

PINTLES,  certain  pins  or  hooks  fastened  upon  the  back  pai  t 
of  the  rudder,  with  their  points  downwards,  in  order  to  enter 
into  and  rest  upon  the  googings  fixed  on  the   stern  post  to  sup- 
port the  rudder.     See  the  article  Helm. 
PINUS,  the  Fir.     See  Pine. 

PIONEERS,  in  the  art  of  war,  are  such  as  are  commanded 
in  from  the  country,  to  march  with  an  army  for  mending  the 
ways,  for  working  on  entrenchments  and  fortifications,  and  for 
making  mines  and  approaches. 

PIP,  or  Pep,  pepia,  a  disease  among  poultry,  consisting  of 
a  white  thin  skin,  or  film,  that  grows  under  the  tip  of  the 
tongue,  and  hinders  their  feeding. 

PIPE,  in  Law,  a  roll  in  the  Exchequer,  otherwise  called  the 
Great  Roll. 

Pipe  also  denotes  a  vessel  or  measure  for  wine,  containing 
126  gallons. 

Pipe  Office,  is  an  oflice  wherein  a  person,  called  the  clerk  of 
the  pipe,  makes  out  leases  of  crown  lands,  by  warrant  from  the 
lord  treasurer,  or  commissioners  of  the  treasury,  or  chancellor 
of  the  exchequer.  The  clerk  of  the  pipe  makes  out  also 
accounts  of  sherilfs,  &c,  and  gives  the  aceomptants  their 
ijuietHS  est. 

PIPER,  Pepper,  a  genus  of  the  trigynia  order,  in  the  dian- 
dria  class  of  plants.  There  is  no  calix  or  corolla;  the  berry 
is  one-seeded.     There  are  (it)  species. 

PIPES,  for  conveying  of  water,  for  pumps,  water-engines, 
&c.  arc  usually  of  lead,  iron,  earth,  or  wood;  the  latter  are 
usually  made  of  oak  or  elder.  Those  of  iron  are  cast  in  forges  : 
their  usual  length  is  from  six  to  eight  feet ;  several  of  these  are 
commonly  fastened   together  by  means  of  four  screws  at  each 


end,  with  leather  or  old  hat  between  them,  to  stop  the  water. 
Those  of  earth  are  made  by  the  potters;  these  are  fitted  into 
one  another,  one  end  being  always  made  wider  than  the  other. 
To  join  them  the  closer,  and  prevent  their  breaking,  they  are 
covered  with  tow  and  pitch  :  their  length  is  usually  about  that 
of  the  iron  pipes.  The  wooden  pipes  are  trees  bored  with  large 
iron  augurs  of  different  sizes,  beginning  with  a  less,  and  then 
proceeding  with  a  larger,  successively  ;  the  first  being  pointed, 
the  rest  being  formed  like  spoons,  increasing  in  diameter  from 
one  to  six  inches,  or  more  ;  the  pipes  are  fitted  into  the  extre- 
mities of  each  other,  as  here  represented,  and  are  sold  by  the 
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foot.  AVooden  pipes  are  bored,  either  by  a  borer  advancing 
horizontally,  while  the  wood  to  be  pierced  is  turned  round,  in 
some  such  manner  as  in  boring  of  ordnance;  or,  by  causing  the 
timber  to  be  gradually  advanced,  while  the  borer  turns  round  ; 
the  latter  method  is  the  most  common.  The  apparatus  most 
frequently  adopted,  when  the  first  mover  is  a  stream  of  water, 
is  that  invented  by  M.  Morel. 

This  machinery,  (see  Plate  Pile  Engines,  &c.)  is  represented 
at  fig.  6,  where  the  vertical  wheel  A  is  put  into  motion  by 
water  descending  upon  it  through  a  trough  or  sloping  canal : 
upon  the  horizontal  axle  of  this  wheel  is  a  cog  wheel  B,  which 
gives  motion  to  the  lanterns  C,  D,  the  rommon  axis  of  these 
lanterns  being  in  a  vertical  position.  The  lantern  D  turns  at 
the  same  time  two  cog  wheels  E  and  F;  the  first,  E,  which  is 
vertical,  turns  the  augur  that  bores  the  w  ood  ;  and  the  second, 
F,  which  is  horizontal,  has  attached  to  it  by  a  pin  which  is  at  a 
small  distance  from  its  centre,  a  lever  or  arm  H,  with  a  hook  at 
its  end,  taking  into  the  indentations  of  one  of  the  wheels  of  the 
carriage  that  carries  the  wood  to  be  bored.  Another  lever,  I, 
hanging  upon  the  former,  is  prevented  from  falling  by  a  spring, 
and  pushes  by  its  extremity  against  the  notches  of  the  lower  end 
of  the  same  wheel.  Thus,  as  the  cog  wheel  turns  round,  the 
carriage-wheel  is  first  pulled  forward  by  the  hook  and  lever  H, 
and  then  pushed  backward  as  far  by  the  arm  I ;  by  this  means 
causing  a  pinion  upon  the  axle  of  the  carriage  wheel  to  advance 
the  rackwork  above  it,  together  with  the  timber  to  be  bored  ; 
so  that  the  timber  is  advanced  by  a  slight  reciprocating  motion 
of  the  carriage.  The  augur,  being  generally  some  feet  in 
length,  plays  in  holes  in  two  pieces  L,  L,  which  retain  it  in  its 
horizontal  position,  and  thus  it  forms  a  cylindrical  cavity  in  the 
wood,  as  required. 

Pipes,  Tubacco,  are  made  of  various  fashions;  long,  short, 
plain,  worked,  white,  varnished,  unvarnished,  and  of  various 
colours,  &c. 

PlPllK,  the  3Tanakin,  a  genus  of  birds  of  the  order  of  pas- 
seres.     Latham  describes  25  species,  and  five  varieties. 

PIRACY,  is  the  seizing  or  plundering  a  vessel  on  the  high 
seas,  without  having  a  commission  for  that  purpose. 

PIRATE,  a  sea  robber.  By  stat.  28.  Hen.  VIII.  c.  15.  all 
treasons,  felonies,  robberies,  nmrders,  and  confederacies,  com- 
mitted upon  the  sea,  or  in  any  haven,  creek,  or  place,  v\hcre  the 
admiral  has  jiuisdiction,  shall  be  tried  in  such  shires  or  places 
as  the  king  shall  appoint  by  his  commission,  in  like  forms  as  if 
such  olfcnce  had  been  committed  upon  land,  and  according  to  the 
course  of  the  common  law,  and  the  ofl'cnders  shall  suffer  death, 
without  benefit  of  clergy.  And  by  stat.  C  Geo.  I.  made  per- 
petual, it  is  enacted,  that  if  any  of  his  majesty's  natural  born 
subjects,  or  denizens  of  this  kingdom,  shall  commit  any  piracy 
or  robbery,  or  any  act  of  hostility,  against  other  his  majesty's 
subjects  upon  the  sea,  under  colour  of  any  commission  from 
any  prince  or  stale,  or  pretence  of  authoriiy  from  any  person 
whatsoever,  such  offender  shall  be  deemed  to  be  a  pirate,  felon, 
and  robber;  and  being  duly  convicted  thereof,  according  to 
this  act,  or  the  aforesaid  act  of  23  Hen.  VIII.  shall  have  and 
sufl'er  such  pains  of  death,  loss  of  lands,  goods,  and  chattels,  as 
pirates,  felons,  and  robbers  upon  the  seas,  ought  to  liave  and 
suffer.  By  18  Geo.  II.  c.  30.  persons  committing  hostilities,  or 
aiding  enemies  at  sea,  may  be  tried  as  pirates.  Piracies  at 
sea  arc  excepted  out  of  the  general  pardon,  by  20  Geo.  II.  c.  .52. 

Piuate's  Goods  go  to  the  admiral  by  grant;  but  not  piraliciil 
goods,  which  go  to  the  king,  if  the  owner  is  not  known. 
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PISCES,  the  Fishes  X.  afc  •''<!  last  of  (lie  si'ttis  in  llio  fixed 
eodiac,  and  ci)ii.se(|UPiilly  llic  last  of  llic  Soiillicni  and  Wiiilor 
si^iis  :  tliesuncntirs  it  ahcnit  llii;  l!)lli  <>(  Kiln  iiiiry,  ami  llio  cailli 
is  tlicii  just  filtering  into  the  si;;ii  Virno.  ifiiknniri^',  how- 
ever, liy  the  visihio  zodiae,  this  sijcn  has  taken  the  plaec  of 
Aries,  aiul  it  Isehielly  situated  iiii  the  north  side  of  the  ei|ualor  ; 
the  Fishes  have  therefore  liccOTOe  Ihe  leaders  of  the  celestial 
hosts  ;  and  on  all  arlilirial  r<pri'scntalions  of  Ihe  heavens, 
wherein  the  eonslellations  are  laid  down  aeeordinK  to  their 
recession  IVoin  the  vernal  c(|uinox,  as  cstalilished  by  the  intel- 
lectual zoiliae  of  llipparclius,  the  Sun  actually  enters  Pisces 
about  the  Gth  of  March. 

Pisces,  ris/irs,  in  Natural  History,  is  tlic  fourth  class  in  the 
Linna^an  system,  consistiiifi  of  live  orders,  viz.  Ahdoniinali's, 
Apodcs,  Cartihuinii,  Jmulares,  and  Thoraeici.  The  class  is 
descrlhcd  as  haviiip;  ineuinhent  jaws  ;  c^jis  without  white; 
or{;aus  of  sense  ;  for  covering,  iinhricatc  scales;  tins  for  sup- 
porters; tliey  swim  in  water;  respiration  is  performed  by  means 
of  (tills,  which  supply  the  place  of  lun^s.  Air  is  equally  neces- 
sary to  the  existence  of  lish,  as  it  is  to  other  animals.  This 
process,  in  lishes,  as  breathing  in  the  human  subject,  is  carric<l 
on  durin;;  slcej),  and  is  repeated  about  twenty-live  times  in  a 
minute;  and  the  necessity  of  it  is  evin(-ed,  from  the  circum- 
stance of  lisli  being  ccrtaiidy  killed  in  water,  from  which  air  is 
taken  away  by  means  of  the  air-pump,  or  excluded  by  very 
severe  frost.  .Should  the  free  play  of  the  gills  be  even  sus- 
pended, or  their  covers  kept  from  moving,  by  a  string  tied 
round  them,  the  fish  would  fall  into  convulsions,  and  die  in  a 
few  minutes.  It  is  said,  likewise,  that  though  the  bianehial 
apparatus  be  comprised  in  a  small  compass,  its  surface,  when 
fully  extended,  would  occupy  many  square  feet;  a  fact,  that 
may  convince  the  most  sceptical,  of  the  numberless  convolu- 
tions and  ramilieations  in  which  the  included  water  is  elabo- 
rated and  attenuated,  in  the  course  of  giving  out  its  air  in  the 
respiratory  process.  Fishes  have  the  organs  of  sense,  some  of 
them  probably  in  a  very  high  degree,  and  others  imperfectly  ; 
of  the  latter  kind,  are  the  senses  of  touch  and  of  taste  ;  but  the 
sense  of  hearing  has  now  been  completely  ascertained,  which 
was  long  doubted,  and  by  some  physiologists  denied  :  the 
organ  is  contained  in  the  cavity  of  the  head.  The  organ  of 
smelling  is  large,  and  the  animals  have  a  power  of  contracting 
and  dilating  the  entry  to  it  as  they  have  occasion.  It  seems  to 
be  mostly  by  their  acute  smell  that  they  discover  their  food, 
for  their  tongue  seems  not  to  have  been  designed  for  a  very 
nice  sensation,  being  of  a  pretty  tirni  cartilaginous  substance  ; 
and  common  experience  evinces,  that  their  sight  is  not  of  so 
much  use  to  them  as  their  smell  in  searching  lor  their  nourish- 
ment.— We  now  proceed  to  notice  the  motion  of  lishes.  for  the 
celerity  of  which  their  shape  is  admirably  adapted  :  hence, 
vessels  designed  to  be  navigated  in  water,  are  made  to  imitate, 
in  some  degree  or  other,  the  shape  of  lish  ;  but  the  rapid'ty  of 
a  ship  in  sailing  before  the  wind,  is  not  to  be  compared  to  the 
velocity  of  a  lish.  The  largest  lishes  are  known  to  overtake  a 
ship  in  full  sail  with  the  greatest  ease,  to  play  round  it  without 
elforl,  and  to  surpass  it  at  pleasure.  Every  part  of  the  body 
seems  formed  for  despatch  ;  the  fins,  the  tail,  and  the  motion 
of  the  whole  backbone,  assist  in  the  business  ;  and  it  is  to  tliat 
flexibility  of  body  which  mocks  the  efl'orts  of  art,  that  fishes 
owe  the  great  velocity  of  their  motions.  The  chief  instruments 
in  a  fish's  motion  are  its  fins,  air-bladder,  and  tail ;  with  two 
pair,  and  three  single  fins,  it  will  migrate  a  thousand  leagues 
in  a  season,  and  without  indicating  any  visible  symptoms  of 
languor  or  fatigue.  I!y  means  of  the  air  bladder,  fishes  can 
increase  or  diminish  the  specific  gravity  of  their  body.  When 
they  contract  it,  and  press  out  the  air,  the  bulk  of  the  body  is 
diminished,  and  the  lish  sinks  as  far  as  it  pleases:  on  relaxing 
the  operation,  the  bladder  acquires  its  natural  size,  the  body 
becomes  specifically  lighter,  and  the  fish  is  enabled  to  swim 
near  the  surface.  The  tail,  in  the  last  place,  may  be  regarded 
as  the  rudder,  directing  the  motions  of  the  fish,  to  which  the 
(ius  are  only  subservient.  With  respe<>t  to  the  nourishment  of 
lishes:  they  are  mostly  carnivorous,  though  they  seize  upon 
almost  any  thing  that  falls  in  their  way,  and  not  uucomnionly 
devour  their  own  oll'spriiig;  they  seem,  indeed,  to  manifest  a 
["articular  predilection  for  w  halever  they  can  swallow  possessed 
of  life.  Fishes  can,  however,  notwithstanding  their  natural 
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voracity,  live  loni;,  apparently,  without  fond  ;  but  they,  perliaps, 
in  vases  and  other  oniuinenlal  vessels,  feed  on  insects  too  small 
lor  the  human  eye  to  see;  or,  it  has  been  ihoiight,  they  may 
have  the  power  of  chemically  deeompu!ting  water.  A  few 
species  of  lishes,  as  the  eel,  blcnny,N.c.  arc  viviparous;  but  by 
far  the  greater  number  are  produced  from  eggs.  Fishes  have 
dilleieiit  seasons  for  depositing  llieir  spawn,  .'^omc,  which 
live  in  the  depths  of  thu  ocean,  arc-  said  to  choose  tlje»inter 
months;  but,  in  general,  those  willi  uhicli  wc  are  acipiainled, 
choose  Ihe  holiest  nionlhs  in  summer,  and  prefer  such  water 
ns  is  somewhat  tepilicd  by  the  beams  id' the  sun.  They  then 
leave  the  deepest  parts  of  the  ocean,  which  are  the  coldest,  and 
shoal  round  the  coasts,  lo  siiiin  up  tiie  fresh  water  rivers,  which 
are  warm  as  they  are  comparatively  shallow,  depositing  llieir 
eggs  where  the  sun's  infiiieiice  can  most  easily  reach  llicm,  and 
seeming  to  take  no  faither  charge  of  their  future  progeny.  Of 
the  eggs  thus  deposited,  scarcely  one  in  a  hundred  brings 
forth  an  animal,  as  they  are  devoured  by  all  Ihe  lesser  fry 
which  lre<pient  Ihe  shores,  by  aqualic  birds  near  the  margin, 
and  by  the  laiger  lish  in  deep  water.  .Siill,  houevcr,  the  sea  is 
amply  supplied  willi  iiihiibitants  ;  and  notwiilislanding  their 
own  rapacity,  and  Ihal  of  various  tribes  of  fowls,  the  numbers 
that  escape  are  sufiieient  to  relieve  the  wants  of  a  considerable 
jiorlion  of  mankind.  Indeed,  when  we  consider  the  fecundity 
of  a  single  lish,  the  amount  will  seem  astonishing.  If  wc  should 
be  t(dd,  for  example,  that  a  single  being  could  in  one  season 
produce  as  many  of  its  kind  as  there  arc  iiihabitanis  in  Eng- 
land, it  would  strike  us  with  surprise;  yet  the  cod  annually 
spawns,  according  to  Lewenhoeck,  above  nine  million  of  eggs 
contained  in  a  single  roe.  The  lloiinder  is  eoinmonly  known 
lo  produce  abo\e  one  million;  and  the  mackarcl  above  five 
hundred  thousand  ;  a  herring  of  a  moderate  size,  will  yield  at 
least  ten  thousand  ;  a  carp,  of  fourteen  inches  in  length,  con- 
tained, according  lo  Petit,  two  hundred  and  sixty-two  thousand 
two  hundred  and  twenty-four;  and  another,  sixteen  inches  long, 
contained  three  hundred  and  forty -two  thousand  one  hundred 
and  forty-four;  a  perch  deposited  three  hundred  and  eighty 
thousand  six  hundred  and  forty  ;  and  a  female  sturgeon,  seven 
million  six  bnndred  and  fifty-three  thousand  two  hundred. 
The  \iviparous  species  are  by  no  means  so  fruitful;  yet  the 
blenny  brings  forth  two  or  three  hundred  at  a  lime,  all  alive 
and  playing  round  the  parent  together. 

PISCIS  AUSTRALIS,  the  Suul/urn  Fish,  is  one  of  the  old 
constellations,  the  brilliant  of  which  was  asuhject  of  great  study 
by  the  Egyptians  and  Ethiopians,  as  I  have  already  observed. 
The  river  of  .Aquarius  is  lost  at  the  mouth  of  the  Fish,  as  our 
astronomers  depict  the  constellations.  The  brilliant  Fonialhaut 
is  nearly  on  Ihe  same  meridian  with  Markab  in  Pegasus  ;  but 
Kircher's  Planispheres  are  destitute  of  this  symbol ;  yet  we  may 
conceive  its  high  antiquity  from  the  place  it  holds  among  the 
celestial  host,  and  ils  relation  with  Acjuarius. 

PISCIS  VOLANS,  the  Fli/iii</  Fisli,  situated  on  the  .\ntarc- 
tic  circle,  contains  eight  stars  all  under  the  4lli  magnitude. 

PISOLIT,  a  mineral  found  at  Carlsbad,  in  Hohemia.  It  has 
the  form  of  round  masses  composed  of  concentric  layers,  and 
containing  a  grain  of  sand  in  their  centre.  Colour  white,  often 
grayish,  reddish,  or  yellowish. 

PISTOLE,  a  Spanish  gold  coin,  of  which  there  are  quad- 
ruple, double,  and  luilf  pistoles. 

PISTON,  in  .Mechanics,  denotes  a  short  cylinder  working 
within  another  hollow  cylinder,  as  in  water  or  air  pumps,  and 
some  other  machines. 

PISUiM  S.ATivi'M.  (The  Pea.)  The  gray  hog  pea  used  to  be 
the  ordy  one  sullicienlly  hardy  for  culture  in  the  fields  ;  but 
since  Ihe  improvement  of  our  agriculture,  v>  e  have  all  the  finer 
varieties  cultivated  in  large  quantities.  The  seed  used  is  about 
two  bushils  and  a  half  per  acre,  and  the  produce  varies  from 
three  lo  ten  (|uarters.  The  varieties  of  peas  are  many,  but  the 
principal  ones  used  in  agriculture  are  the  early  Charlton  pea  ; 
the  Dwarf  marrow  :  the  Prussian  blue.  All  these  are  dwarf 
kinds,  and  as  the  demand  for  this  article  in  war  time  is  great 
for  the  navy  and  army,  if  the  farmer's  land  will  suit,  and  pro- 
duce such  as  will  boil,  they  will  fetch  a  considerably  greater 
price  in  proportion.  The  varieties  that  are  found  to  boil  are 
either  used  whole,  or  split,  which  is  done  by  steeping  them  in 
water  till  the  cotyledons  swell,  after  which  they  are  dried  on  a 
a  U 


810 


P  L  A 


DICTIOT<ARY    OP    MECHANICAL   SCIENCE. 


P  L  A 


kiln,  and  passed  (lirousli  a  mill ;  which  just  breaking  the  husk, 
the  two  cotj  ledons  fall  apart. 

PITCH,  a  tenacious  oily  substance,  drawn  chiefly  from  pines 
and  firs,  and  used  in  shipping,  medicine,  and  other  arts  ;  or  it  is 
more  properly  tar,  inspissated  by  boiling  it  over  a  slow  fire. 

Pitch,  Vl/i«e7rt/,  has  a  strong  resemblance  to  common  pitch. 
Colour  black,  dark  brown,  or  reddish.  Specific  gravity  from 
1.45  to  2.  Does  not  stain  the  fingers.  On  a  white  iron  it  llames 
with  a  strong  smell,  and  leaves  a  quantity  of  gray  ashes. 

PITCHING,  is  the  vertical  vibration  which  the  length  of  a 
ship  makes  about  her  centre  of  gravity,  or  the  moment  by  which 
she  plunges  her  head  and  afterpart  alternately  into  the  hollow  of 
the  sen.  This  motion  may  proceed  from  two  causes  ;  the  waves 
■which  agitate  the  vessel,  and  the  wind  upon  the  sails  which 
makes  her  sloop  at  every  blast.  The  first  absolutely  depends 
upon  the  agitation  of  the  sea,  and  is  not  susceptible  of  inquiry  ; 
and  the  second  is  occasioned  by  the  inclination  of  the  masts, 
and  may  be  submitted  to  certain  established  maxims.  When 
the  wind  acts  upon  the  sails,  the  masts  yield  to  its  elfort  with 
an  inclination  which  increases  iu  proportion  to  the  length  of  the 
mast,  to  the  augmentation  of  the  wind,  and  to  the  comparative 
weight  and  distribution  of  the  ship'.s  lading.  The  repulsion  of 
the  water  to  the  ellort  of  gravity,  opposes  itself  to  this  inclina- 
tion, or  at  least  retains  it  by  as  much  as  the  repulsion  exceeds 
the  momentum  or  absolute  effort  of  the  mast,  upon  which  the 
■wind  operates.  At  the  end  of  each  blast,  when  the  wind  sus- 
pends its  action,  this  repulsion  lifts  the  vessel  ;  and  these  suc- 
cessive inclinations  and  repulsions  produce  the  movement  of 
pitching,  which  is  very  inconvenient;  and  when  it  is  consider- 
able, will  greatly  retard  the  course  as  well  as  endanger  the 
mast  and  strain  the  vessel. 

PITCHSTONE.  This  stone,  which  occurs  in  different  parts 
of  Germany,  France,  and  other  countries,  has  obtained  its  name 
from  some  resemblance  which  it  has  been  supposed  to  have  to 
pitch.  It  is  most  usually  in  amorphous  pitces  of  different  sizes. 
PITH,  in  Vegetation,  the  soft  spongy  substance  contained  in 
the  central  parts  of  plants  and  trees. 

PIVOT,  a  foot  or  shoe  of  iron,  or  otlier  metal,  usually  coni- 
cal, or  terminating  in  a  point,  by  which  a  body,  intended  to 
turn  round,  bears  on  another  fixed  and  at  rest,  and  performs 
its  revolutions.  The  pivot  usually  bears  or  turns  round  in  a 
sole,  or  piece  of  iron  or  brass.  Hollowed  out  to  receive  it. 

PL.\CE,  in  Philosophy,  that  part  of  immoveable  space  which 
any  body  possesses  or  occupies,  having  to  space  the  same 
relation  that  time  has  to  duration. 

Place  has  various  denominations,  as  absolute,  relative,  pri- 
mary, Uc.  which  will  be  readily  comprehended  without  any 
formal  definitions. 

PLAGUE,  in  tke  time  of  Justinian  the  Emperor. — The  follow- 
in<'  dismal  relation  of  this  dire  calamity  is  given  in  the  eloquent 
language  of  Mr.  Gibbon. — Ethiopia  and  Egypt  have  been  stig- 
matized in  every  age  as  the  originnl  source  and  seminary  of 
the  plague.  In  a  damp,  hot,  stagnating  air,  this  African  fever 
is  "•encrated  from  the  putrefaction  of  animal  substances,  and 
especially  from  the  swarms  of  locusts,  not  less  destructive  to 
mankind  in  their  death  than  in  their  lives.  The  fatal  disease 
which  depopulated  the  earth  in  the  time  of  Justinian  and  his 
successors,  first  appeared  in  the  neighbourhood  ofPclusium, 
between  the  Serbonian  bog  and  the  eastern  channel  of  the  Nile. 
From  thence,  having  as  it  were  a  double  path,  it  spread  to  the 
east  over  Syria,  Persia,  and  the  Indies,  and  penetrated  to  the 
west,  along  the  coast  of  Africa,  and  over  the  continent  of 
Europe.  In  the  spring  of  the  second  year,  Constantinople, 
during  three  or  four  months,  was  visited  by  the  pestilence  ;  and 
Procopius,  who  observed  its  progress  and  symptoms  witli  the 
eyes  of  a  physician,  has  emulated  the  skill  and  diligence  of 
Thucydides  in  the  description  of  the  plague  of  Athens.  The 
infection  was  sometimes  announced  by  the  visions  of  a  dis- 
tempered fancy  ;  and  the  victim  despaired  as  soon  as  he  had 
heard  the  menace  and  felt  the  stroke  of  an  invisible  spectre. 
Hut  the  greater  number  in  their  beds,  in  the  streets,  in  their 
usual  occupation,  were  surprised  by  a  slisht  fever;  so  slisht, 
indeed,  that  neither  the  pulse  nor  the  colour  of  the  patient 
gave  any  signs  of  the  approaching  danger.  The  same,  the 
next,  or  the  succeeding  day,  it  was  declared,  by  the  swelling 
of  the  glands,  particularly  those  of  the  groin,  of  the  arm-pits, 


and  under  the  ear;  and,  when  these  buboes  or  tumors  were 
opened,  they  were  found  to  contain  a  coal  or  black  substance 
of  the  size  of  a  lentil.  If  they  came  to  a  just  swelling  and  sup- 
puration, the  patient  was  saved  by  this  kind  and  natural  dis- 
charge of  the  morbid  humour.  But,  if  they  continued  hard  and 
dry,  a  mortification  quickly  ensued,  and  the  fifth  day  was  com- 
monly the  term  of  his  life.  The  fever  was  often  accompanied 
by  lethargy  or  delirium  ;  the  bodies  of  the  sick  were  covered 
with  black  pustules  or  carbuncles,  the  symptotus  of  immediate 
death  ;  and,  in  the  constitutions  too  feeble  to  produce  an  erup- 
tion, the  vomiting  of  blood  was  followed  by  the  mortification  of 
the  bowels.  To  pregnant  women  the  plague  was  generally 
mortal.  Youth  was  the  most  pernicious  season,  and  the  female 
sex  was  less  susceptible  than  the  male  ;  but  every  rank  and 
profession  was  attacked  with  indiscriminate  rage;  and  many 
of  those  who  escaped  were  deprived  of  the  use  of  their  speech, 
without  being  secure  from  a  return  of  the  disorder.  The  phy- 
sicians of  Constantinople  were  zealous  and  skilful,  but  their 
art  was  ballled  by  the  various  symptoms  and  pertiuacions 
vehemence  of  the  disease :  the  same  remedies  were  productive 
of  contrary  effects,  and  the  event  capriciously  disappointed 
their  prognostics  of  death  or  recovery.  The  order  of  funerals 
and  right  of  sepulchres  were  confounded;  those  who  were  left 
without  friends  or  servants  lay  unburied  in  the  streets,  or  in 
their  desolate  houses;  and  a  magistrate  was  authorized  to 
collect  the  promiscuous  heaps  cf  dead  bodies,  to  transport 
them  by  land  or  water,  and  to  inter  them  in  deep  pits  beyond 
the  precincts  of  the  city.  Their  own  danger,  and  the  prospect 
of  public  distress,  awakened  some  remorse  in  the  minds  of  the 
most  vicious  of  mankind  ;  the  confidence  of  health  again  revived 
their  passions  and  habits.  The  plague  had  touched  the  per.soa 
of  Justinian  himself.  During  bis  sickness,  the  public  conster- 
nation was  expressed  in  the  habits  of  the  citizens,  and  their 
idleness  and  despondency  occasioned  a  general  scarcity  in  the 
capital  of  the  East.  Contagion  is  the  inseparable  symptom  of 
the  plague,  which,  by  mutual  respiration,  is  transfused  from 
the  surfeited  persons  to  the  lungs  and  stomach  of  those  who 
approach  them.  While  philosophers  believe  and  tremble,  it  is 
singular  that  the  real  danger  should  have  been  denied  by  a 
people  ttiost  prone  to  vain  and  imaginary  terrors  (the  French.) 
Yet,  the  fellow. citizens  of  Procopius  were  satisfied,  by  some 
short  and  partial  experience,  that  the  infection  could  not  be 
gained  by  the  closest  conversation  ;  and  this  persuasion  might 
support  the  assiduity  of  friends  and  physicians  in  the  care  of 
the  sick,  whom  inhuman  prudence  would  have  condemned  to 
Solitude  and  despair.  But  the  fata!  security,  like  the  predesti- 
nation of  the  Turks,  must  have  aided  the  progress  of  the  con- 
tagion ;  and  those  salutary  precautions,  to  which  Europe  is 
indebted  for  her  safety,  were  unknown  to  the  government  of 
Justinian.  No  restraints  were  imposed  on  the  free  and  fre- 
quent intercourse  of  the  Roman  provinces  ;  from  Persia  to 
France  the  nations  were  mingled  and  infected  by  wars  and 
emigrations  ;  and  the  pestilential  odour,  which  lurks  for  years 
in  a  bale  of  cotton,  was  imported,  by  the  abuse  of  trade,  into 
the  most  distant  regions.  The  mode  of  its  propagation  is 
explained  by  the  remark  of  Procopius  himself,  that  it  always 
spread  from  the  sea-coast  to  the  inland  countries  :  the  most 
sequestered  islands  and  mountains  were  successively  visited  ; 
the  places  which  had  escaped  the  fury  of  its  first  passage,  were 
alone  exposed  to  the  contagion  of  the  ensuing  year.  The 
winds  might  difiuse  that  subtle  venom  ;  but,  unless  the  atmo- 
sphere be  previously  disposed  for  its  reception,  the  plague 
would  soon  expire  in  the  cold  or  temperate  climates  of  the 
earth.  Such  was  the  universal  corruption  of  the  air,  that  the 
pestilence,  which  burst  forth  in  the  15th  year  of  Justinian,  ad. 
.542,  was  not  checked  or  alleviated  by  any  dill'erence  of  the 
seasons.  In  time  its  first  malignity  was  abated  and  dispersed ; 
the  disease  alternately  languished  and  revived  :  but  it  was  not 
till  the  end  of  a  calamitous  period  of  fifty-two  years  that  man- 
kind recovered  their  health,  or  the  air  resumed  its  pure  and 
salubrious  quality.  No  facts  have  been  preserved  to  sustain 
an  account,  or  even  a  conjecture,  of  the  numbers*  that  perished 
in  this  extraordinary  mortality.     I  only  find  that,  during  three 

*   It  is  prnbiihle  that  no  less  than   an  bundrrd  niiilinns  of  liuman  beings 
ffll  victims  to  lliis  contagion  in  the  Roman  empire  alone  !!I 
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month*,  five,  ami  at  lciit;(li  ten.  thousand  |)im|)Ii'  died  carli  (l:iy 
al  ('(iiislaiitini>|)lo ;  that  many  cities  ol  the  ICast  were  left 
vacant;  and  that,  in  several  districts  in  Italy,  the  harvest  and 
llie  vintajje  withered  on  the  ground.  The  triple  scoiir^o  of 
war,  pestilence,  and  raniine,  alllicted  the  siihjeels  of  .lusliniati  ; 
and  his  rci^n  is  reniarkahle  for  a  visible  decrease  of  the  human 
species,  which  has  never  been  repaired,  in  sonic  of  the  fairest 
countries  of  the  j;lohc- 

I'LM.ri-.  W'lilir,  one  of  the  compound  waters  of  the  shops, 
distilled  from  mint,  rosemary,  aii|;clica  roots,  &c. 

I'LAIN.  in  neneral,  an  appellation  jtiven  to  whatever  is 
smooth  and  even,  or  simple,  obvious,  and  easy  to  be  under- 
stood ;  and  conse(|ncnlly,  stands  opposed  to  rouKh,  enriched, 
or  laboured.  \  plain  liKure,  in  ;;cometry,  is  an  uniform  surface, 
fioni  every  point  of  whose  perimeter,  rinlit  lines  may  be  drawn 
to  every  other  point  iji  the  same.  A  plain  aiifjle  is  one  con- 
tained under  the  two  lines  or  surfaces,  in  contradistinction  to 
a  solid  allele.  The  doctrine  of  plain  triangles,  as  those  included 
under  three  risht  lines,  is  termed  plain  trigonometry. 

I'niN  Niiiiiliir,  is  a  number  tliat  may  he  produced  by  the 
multiplication  of  two  nnnilxrs  into  one  another;  thus  20  is  a 
plain  number  produced  by  the  miiltipliealion  of  ;>  into  1. 

I'niN,  I'hire,  Innis  ])liiniix.  or  liu'iix  ad  ptiiniim,  anions  the 
ancient  tteometricians,  denoted  a  peoiiietri(-al  locus,  when  it 
was  a  ri^ht  line  or  a  ciicle,  in  opposition  to  a  solid  place, 
which  was  an  ellipsis,  parabola,  or  hyperbola. 

Plain  Problem,  in  Mathematics,  is  such  a  problem  as  can- 
not be  solved  si^ometrically,  but  by  the  intersection  cither  of  a 
ri};ht  line  and  a  circle,  or  of  the  circumferences  of  two  circles  ; 
as,  given  the  jjrealest  side,  and  the  sum  of  the  other  two  sides  of 
a  right-anpled  triangle,  to  lind  the  triangle,  as  also  to  describe 
a  trapezium  that  shall  make  a  given  area  of  four  given  lines. 

Plain  Tabic, \i\  Surveying,  a  very  simple  instrument,  whereby 
the  draught  of  a  field  is  taken  on  the  spot,  without  any  future 
protraction. 

PL.VN,  in  general,  denotes  the  representation  of  something 
drawn  on  a  plane,  such  are  maps,  charts,  ichnographies,  &c. 

PLANE.     See  Gcometuv. 

Plane,  is  a  term  used  by  shipwrights,  implying  the  area  or 
imaginary  surfacecontaincd  within  any  particular  outlines,  as, the 
plane  of  elevation,  the  plane  of  projection,  the  horizontal  plane. 

Plane,  in  Joinery,  an  edged  tool,  or  instrument,  for  paring 
and  shaving  of  wood  smooth. 

PLANET,  a  wandering  star,  as  distinguished  from  the  fixed 
stars,  which  always  preserve  the  same  relative  position  with 
respect  to  each  other.  Hence  it  follows  that  comets  and  satel- 
lites are  included,  according  to  the  original  signification  of  this 
term,  under  the  same  general  denomination  ;  in  fact,  the  early 
astronomers  had  no  idea  of  comets  being  permanent  bodies, 
and  as  tliey  were  also  unacquainted  with  any  satellite  but  the 
moon,  which  with  the  sun  was  supposed  to  revolve  about  the 
earth,  it  was  natural  for  them  to  class  both  under  the  same  ge- 
neral appellation.  But  modern  astronomers,  in  order  to  make 
a  distinction  between  these,  define  a  planet  to  be  a  celestial 
body  revolving  about  the  sun  as  a  centre,  with  a  moderate 
degree  of  eeeeiitiicity  ;  thus  excluding  comets,  the  eccentricity 
of  whose  orbits  is  very  considerable,  and  the  satellites,  which 
revolve  about  their  primaries  as  the  primaries  do  about  the 
sun.  These  last  are,  however,  sometimes  called  secondary 
planets.     See  ,\stronomy. 

AVe  have  given,  under  the  several  articles  Eccentricity, 
Distance,  Oiuii  r,  Pf.riod,  Sec.  the  several  particulars  included 
under  those  denominations,  as  also  under  the  names  of  the 
several  planets,  the  respe^ctive  elements  of  each  ;  and  we  have 
therefore,  in  this  place,  only  to  state  a  few  popular  observations 
relative  to  the  probable  nature,  motion,  appearances,  &c.  of 
these  celestial  bodies;  and  to  give  a  general  view  of  the  ele- 
ments and  other  particulars  of  the  planetary  system.  First, 
then,  all  the  planets  perform  their  rcvoliilions  in  elliptical  orbits 
about  the  sun,  «  liieli  is  situated  in  one  of  the  foci  of  the  ellipse  ; 
the  orbit  of  each  planet  lies  in  a  plane,  which  passes  through 
the  centre  of  the  sun  ;  those  which  arc  nearest  the  centre  move 
with  a  greater  velocity  than  those  that  are  more  remote  ;  the 
same  pbmel  is  also  (piicker  or  slower  according  as  it  is  in  that 
part  of  its  orbit  which  is  nearer  or  more  remote  from  the  cen- 
tral body ;  and  all  their  motions  are  performed  in  the  same  order 


from  west  to  oast,  or  according  to  the  order  of  the  signs.  The 
iiKitiinis  and  disl;inces  of  the  several  planets  are  ii  lali<l  to  each 
other  by  invariable  laws,  viz.  that  the  cubes  of  their  periodic 
times  of  revoliilion,  are  as  tin:  squares  of  their  distances  from 
the  sun  ;  and  that  equal  areas  are  described  by  the  same  planet 
in  cipial  times;  that  is,  if  we  suppose  aline  drawn  from  the  sun 
to  a  planet,  and  to  move  about  it  as  a  centre,  that  line  will  pass 
over  or  describe  eipial  areas  in  equal  times  ;  therefore  since 
the  periods  of  the  planetary  revolution  arc  aecuralel)  known 
from  observation,  we  m;iy  hence  find  the  exact  proportional 
distance  of  all  these  bodies.     See  Ki  I'Llii's  Laws. 

It  has  been  discovered  by  means  of  spots,  observable  on  the 
discs  of  the  planets,  that  they  have  a  rotatory  motion  about 
their  own  axes,  the  time  of  which,  however,  seems  to  follow  no 
particular  law  either  with  regard  to  their  magnitude  or  distance 
from  the  sun.  Hence  it  appears  that  these  bodies  have  each  a 
diversity  of  seasons,  their  spring,  summer,  autumn,  and  winter, 
resembling  those  in  our  planets  ;  they  have  likewise  the  same 
alternations  of  day  and  night,  and  in  short,  that  they  are  fitted 
to  the  accomniodalion  of  inhabitants. 

"  With  cotislilutions  liltt'd  Ui  llie  spot 
AVbeie  IVovidence  all-wist'  has  fixed  ihcir  lot." 

The  excessive  heat  and  cold  cxpciicnced  in  those  regions,  in 
coiiscipience  of  their  proximity  or  remoteness  from  the  sun,  as 
have  been  supposed  and  even  computed  by  sonic  authors,  ap- 
pear to  he  wholly  imaginary.  Uranus,  the  most  distant  planet  in 
our  system,  has  a  temperature  perhaps  not  at  all  dillercnt  from 
Mercury,  who  revolves  much  nearer  to  the  sun  than  ourselves. 
The  light  and  heat  received  and  experienced  in  our  globe,  seems 
to  depend  more  upon  the  constitution  of  the  atmosphere  than 
any  other  cause;  or  why  have  we  mountains  covered  with  per- 
petual snow,  and  whence  that  diminution  of  light  and  heat  ev- 
perienced  by  ai-rial  voyagers,  but  in  consequence  of  the  ex- 
treme rarity  of  the  air  in  the  upper  regions!  and  if  this  he 
granted,  it  follows  immediately  that  a  simple  modification  in  the 
atmospheres  of  the  several  planets,  would  render  the  tempo 
rature  of  each  supportable  even  by  terrestrial  inhabitants. 

The  idea  of  the  temperature  of  the  several  planets  depeiidin<' 
upon  their  distances  from  the  sun,  arises  from  considering  that 
body,  not  simply  as  the  cause  of  heat,  but  as  an  immense  mass 
of  fire,  possessing  in  itself,  independent  of  any  other  agent,  the 
power  of  heat;  whereas  there  is  every  reason  to  conclude  that 
it  is  only  by  a  combination  of  the  solar  rays  with  certain  pans 
of  our  atmosphere  that  the  clTect  is  produced.  Water  poured 
upon  unslacked  lime  generates  heat  in  the  combined  mass,  am. 
if  we  could  imagine  a  being  existing  in  such  a  mass,  we  should 
have  no  dilTiculty  in  conceiving  that  he  would  attribute  that 
quality  to  the  water,  which  we  attribute  to  the  sun  nllhougli 
in  this  case  the  contrary  is  evident-  We  cannot  doubt  then, 
without  presumptuously  limiting  the  power  and  wisdom  of 
the  Deity,  that  each  of  these  planets  is  peopled  with  millions 
of  beings  engaged  like  us  in  the  anxious  vicissitude  of  life,  and 
probably  each  having  its  philosophers  and  aslronomers  con- 
templating this  immense  globe  as  a  mere  sjieck  in  the  stariy 
firmament.  Nor  must  we  stop  here  ;  it  is  also  highly  probable 
that  every  fixed  star  is  another  centre,  about  which  planets  are 
revolving,  as  those  of  our  system  do  about  the  sun.  Instead 
therefore  of  one  sun  and  one  world,  as  the  ignorant  imagine, 
reason  and  coiilemplalion  point  out  to  us  millions  of  suns  and 
millions  of  worlds,  each  peopled  by  myriads  of  inhabitants,  dis- 
persed through  infinite  space,  to  which  our  system  appears  but 
as  a  mere  point  or  atom,  and  is  almost  lost  in  the  immensity 
of  the  creation. 

What  an  august,  what  an  amazing  conception,  if  liumao 
imagination  can  conceive  it,  does  this  give  of  the  works 
of  llic  Creator!  Thousands  of  thousands  of  suns  multi- 
plied without  end,  and  ranged  all  round  us,  at  immense  dis- 
tances from  each  other,  attended  by  ten  thousand  times  ten 
thousand  worlds,  all  in  rapid  motion,  yet  calm,  rccnlar,  and 
harmonious,  invariably  keeping  the  paths  prescribed  them;  and 
these  worlds  peopled  with  myriads  of  intelligent  beings,  formed 
for  an  endless  progression  in  perfection  and  felicity.  If  so  much 
poH  er,  goodness,  and  magnificence,  be  displayed  in  the  material 
creation,  which  is  the  least  considerable  [lart  of  the  universe, 
how  great,  wise,  and  good  must  He  be,  who  made  and  governs 
the  whole  !" 
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Elements  c{  Ihe  Planf.ts,  arc  certain  quanlitics  which  are 
necessary  to  he  known  in  order  lo  determine  the  tlicory  of  tlieir 
elliptic  motion.  Astronomers  reckon  seven  of  those  quantities,  of 
which  five  relate  to  the  elliptic  motion,  viz.  1.  Tlie  duration  of  the 
iidereal  revolution.  '2.  Tlie  mean  distance  or  semi-axis  major. 
3.  Tlic  eccentricity,  from  which  is  derived  the  greatest  equation 
of  tlie  centre.  4.  The  mean  longitude  of  the  planet  at  any  given 
epoch.     5.  The  Ions;itude  of  the  perihelion  at  the  same  epoch. 

The  two  other  elements  relate  to  the  position  of  the  orbit,  and 
are,  1.  The  longitude  at  a  given  epoch  of  the  nodes  of  the 
orbit  with  the  ecliptic.  2.  The  inclination  of  the  orbit  to  this 
plane. 

Planf.t  Wheels,  are  wheels  by  whose  mutual  connexion  a 
variable  angular  motion,  such  as  that  of  the  radius  vector  of  a 
planet  in  its  orbit,  may  be  exhibited.  The  common  contrivance 
now  in  use  for  this  purpose  was  invented,  we  think,  by  Desa- 
guliers  ;  it  consists  of  two  elliptical  wheels,  connected  cither 
by  teeth  running  into  each  other,  or  by  a  band  ;  these  wheels 
revolve  on  their  foci,  and  while  the  driving  ellipses  move  uni- 
formly, the  radius  vector  of  the  other  has  the  required  motion. 
A  much  older,  and  at  the  same  time  far  better,  method  than 
that  of  Desaguliers,  was  the  invention  of  M.  Joli  de  Dijon,  of 
which  the  following  is  an  account.  If  it  be  desired  to  move  a 
wheel  of  24  teeth  by  a  pinion  of  C,  in  such  a  manner  that  in 
some  parts  of  its  revolution  it  shall  move  as  swiftly  as  if  it  had 
but  12  teeth,  and  in  other  parts  as  slowly  as  if  it  had  48  teeth, 
the  method  of  accomplishing  this  is  as  follows  :  — 

1.  Describe  the  rectangle  L  M  N  O,  fig.  7,  (see  Plate  Pile 
Enyines,  &c.)  having  its  side  N  O  equal  to  the  radii  of  the  great 
wheel,  and  the  pinion  taken  together,  and  its  breadth  L  N  equal 
to  their  thickness  ;  which  last  must  be  greater,  the  more  con- 
siderable the  inequality  of  the  proposed  movement.  Let  N  O 
be  so  divided  in  Q,  that  QP  may  be  to  Q  N,  as  6  to  48,  that  is  to 
say,  reciprocally  as  the  velocity  of  the  pinion  to  the  greatest 
velocity  of  the  wheel.  Also  divide  L  M  in  P,  in  the  proportion 
of  6  to  12,  or  reciprocally,  as  the  velocity  of  the  pinion  to  the 
least  velocity  of  the  wheel.  Then  join  P  tj,  and  draw  as  many 
lines  S  R  parallel  to  L  M,  as  there  are  intended  to  be  teeth  in 


the  great  wheels  ;  upon  which  write  the  degrees  of  velocity  they 
express,  which  are  in  the  inverse  ratio  of  their  lengths. 

2.  Let  two  truncated  cones  be  liirmed  in  the  lathe;  one 
equal  to  that  which  would  he  formed  by  the  revolution  of  ih,; 
trapezoid  L  P  Q  N  about  L  N  as  an  axis  ;  and  the  other  equa. 
to  what  would  be  formed  by  the  revolution  of  the  trapezoid 
P  Q  M  O  about  the  axis  M  O.  On  the  largest  of  these  two 
cones  let  the  circles  generated  by  the  revolution  of  the  points 
P,  T,  Q,  be  marked  and  distiognished  by  the  same  numeral 
figures  as  the  corresponding  parallels  of  the  rectangle  LO. 
Upon  the  two  bases  of  the  conic  frustum  describe  radial  lines, 
which  shall  make  angles  at  the  centre,  fig.  9,  in  the  same  pro- 
portion to  each  other,  as  the  intended  velocities  of  the  wheel, 
as  expressed  in  fig.  8,  and  let  teeth  be  cut  in  the  curve  surface 
of  the  cone  corresponding  with  these  lines;  after  this,  look  OD 
the  circles  that  express  the  dilferent  velocities,  and  have  been 
traced  on  the  same  surface,  to  find  what  part  of  each  tooth 
ought  to  remain  opposite  its  corresponding  radius,  and  cut  oi 
file  the  rest  away.  Thus  will  the  teeth  lie  in  an  oblique  or 
elliptical  curve,  on  the  conical  surface,  as  is  exhibited  in  the 
figure  by  a  darker  shade.  The  pinion  must  be  made  of  a  regu- 
lar conic  shape,  as  is  shewn  at  M  O,  in  fig.  9.  By  this  con- 
trivance, the  largest  or  widest  teeth  will  always  meet  the 
largest  part  of  the  pinion,  and  the  narrowest  will  correspond 
with  the  snmllest  part ;  on  which  account,  though  the  motion  of 
the  pinion  be  uniform,  the  wheel  will  be  carried  unequably, 
according  to  the  assigned  law  ;  and  in  a  similar  manner  may 
planet  wheels  be  described  to  exhibit  any  other  proposed 
variation. 

PLANETARIUM,  an  astronomical  machine,  contrived  to 
represent  the  motions  and  various  aspects  of  the  heavenly 
bodies,  parallelism  of  the  earth's  axis,  together  with  its  diurnal 
motions,  and  by  these  means  to  explain  the  beautiful  variety 
of  the  seasons,  and  other  terrestrial  and  celestial  phenomena, 
has  ever  been  considered  as  one  of  the  noblest  efforts  of  me- 
chanical genius.  Among  the  variety  of  machines  contrived  for 
these  purposes,  the  Planetarium,  or  Portable  Orrery,  fig.  I,  is 
best  adapted  for  representing  the  celestial  motions. 


A  planetarium  may  be  considered,  in  short,  as  a  diametrical 
section  of  the  universe,  in  which  the  upper  and  lower  hemis- 
pheres are  suppressed.  The  upper  plate  is  to  ansv^er  for  the 
ecliptic  ;  on  this  are  placed,  in  two  opposite  but  corresponding 
circles,  the  days  of  the  month,  and  the  signs  of  the  ecliptic, 
with  tlieir  respective  characters  ;  by  this  plate  you  may  set 
the  planetary  balls  so  as  to  be  in  their  respective  places  on  the 
ecliptic  for  any  day  in  the  year.  Through  the  centre  of  this 
plale  you  observe  a  very  strong  stem,  on  which  is  a  brass  ball 
to  represent  the  sun :  round  the  stem  are  difi'ercnt  sockets  to 
cany  the  arms  by  which  the  several  planets  are  supported. 


The  planets  are  represented  by  ivory  balls,  having  the  hemi- 
sphere which  is  next  the  sun  white,  the  other  black,  to  exhibit 
their  respective  phases:  and  these  planets  may  betaken  off, 
or  put  on  with  ease,  as  occasion  may  require.  About  the  pri- 
mary planets  are  placed  the  secondary  planets,  or  moons,  which 
arc,  in  some  instruments,  only  moveable  by  the  hand.  15y  turn- 
ing the  handle,  all  the  planets  are  put  in  motion,  moving  round 
that  ball  which  represents  the  sun.  And,  if  we  take  the  earth's 
motion  as  a  standard,  the  other  planets  move  with  the  same 
relative  velocities  and  periodical  times  with  which  they  traverse 
through  space.     The  planetarium  is  furnished   with  a    lamp, 
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wliiuli  when  it  is  pliiccd  into  tlir  socket  on  wliicli  (lie  liiass 
sun  is  lilted,  throws  the  rcllrclion  of  the  sun's  light  upon  ail  the 
planets,  iind  jjives  (heir  proper  phases,  See, 

In  the  Plaoi-liiriuin  exhihiled  in  the  enj;riivinir,  0  represents 
the  .Sun,  uhieh  is  lixcd  hrnil)  to  a  wire  n,  and  lias  no  motion  ; 
5  is  the  planet  Mercury,  revolvio);  round  the  .Sun  ;  J  is  the 
planet  Venus  ;  (ft  represents  the  l^nlh,  and  <  the  Moon 
revolvins  round  it;/' is  a  segment  ol'  hrnss  called  the  Karlli's 
terminator,  whieh  shews  that  all  the  parts  of  the  Hartli  lKhin<l 
it  are  not  illuminated  liy  the  .Sun;  g  is  the  planet  Mars; 
It  Jupiter  and  his  lour  .Satellites;  Ij  .Saturn,  with  his  riri^ 
and  seven  satellites  :  U  llersehil,  and  six  satellites.  Lisa 
■•small  wineli,  w  hirli  w  hin  Kirned  !;ives  moiiiin  to  Meieory  and 
Venus,  and  shews  the  l-laith's  annual  molioii  round  llie  Sun,  ils 
diurnal  motion,  and  the  Moon's  motion  round  the  Karth.  The 
projection  in  the  middle  of  the  circular  hoard  M,  consists  of  the 
following  parts:— A  sleel  wire  A,  whose  lower  end  is  screwed 
to  a  bridge  under  the  board,  and  which  carries  the  Sun;  over 
this  is  put  a  tube,  on  whose  lower  end  a  worm  wheel,  worked 
l)y  a  worm  on  the  arbour  of  the  winch  1..  above  nn^ntioned,  is 
fixed;  aud  to  the  upper  end  the  frame  of  wheels  N,  wilh  the 
Kartli  and  iMoon.  Over  these  is  a  conical  tube,  which  has  a 
Haunch  at  its  lower  end,  and  is  fastened  to  the  board  M  by 
tluce  screws;  the  arms  earr)ini^  the  planets  Mars,  ,Iupiter, 
Saturn,  and  llcrschel,  are  fitted  stillly  upon  this  tube,  so  as 
not  to  turn,  unless  they  are  moved.  These  planets  do  not 
move  by  tuiiiing  the  winch,  but  are  to  be  set  by  hand,  as  also 
their  satellites.  In  the  frame  of  wheels  N,  fi;;s.  1  and  2,  f/  is 
the  first  wheel,  which  is  lixcd  to  the  wire  «,  fi-;.  1.  and  is  with- 
out any  motion  ;  this  works  inio  aiiolher  wheel  A  of  the  same 
size,  fixed  to  the  spindle  i.  The  wheel  h  works  another  wlieil 
k  of  the  same  size,  on  whose  spindle  i/,  fif;.  1,  the  Earth  is  fixed. 
Ucsides  the  wheel  A,  the  spindle  i  has  three  other  wheels  /;««, 
lixed  on  it.  The  wheel  /  turns  e,  which  works  a  pinion  above 
the  wheel  7,  carryiii?  the  planet  Mercury  in  (ig.  I  :  this  pinion 
lias  a  hollow  spindle,  and  f;oes  over  the  wire  a.  The  wheel  m 
on  the  spindle  i  works  into  p.  whieh  jjives  motion  to  the  pinion 
</,  (whose  spindle  s^i's  over  the  spindle  of  the  pinion  which  car- 
ries Mercury,)  and  has  the  planet  Venus,  in  fi^.  1,  fixed  to  if. 
The  lar-je  wheel  n  on  the  spindle  i  turns,  by  intermediate 
wheels,  the  pinion  ^\  whose  arbor  jfoes  over  the  spindle  carry- 
ing the  Kartli :  this  has  an  arm  for  the  Moon  fixed  to  it.  The 
wire  /,  to  which  the  Moon  is  fixed,  slides  up  and  down  throuijh 
a  hole  in  the  end  of  the  arm  ;  and  the  lower  end  of  the  wire 
rests  on  a  circular  ring  v,  whose  plane  is  parallel  to  the  plane 
of  the  Moon's  orbit,  so  that,  as  the  arm  turns  round,  the  wire  is 
pushed  up  by  the  inclination  of  the  ring,  and  falls  by  its  own 
weight.  Beneath  this  is  a  ring,  wilh  divisions  on  it,  shewing 
the  Moon's  age.  When  the  winch  L  is  turned,  it  works  the 
worm  wheel  beneath  the  board  M,  and  moves  the  frame  N, 
lig.  l.with  the  Earth  round  the  Sun;  and  a.s  the  wheel  jr  is 
fixed,  the  wheel  li  is  turned  by  rolling  round  it ;  and  as  /,■  (which 
it  works)  is  of  the  same  size  with  the  other  two,  it  turns  the 
Earth,  so  that  its  axis  always  points  to  the  pole.  The  wheel  /, 
by  means  of  the  wheel  o,  turns  the  pinion,  which  carries 
Mercury  in  fig.  I.  The  wheel  m,  with  the  wheel  ;},  turns  </; 
and  the  planet  Venus  in  fig.  1,  and  the  wheel  n,  turns  the 
pinion  s,  and  the  Moon,  as  before  described. 

PLANETARY,  something  that  relates  to  the  planets. 

Planetary  Si/stem,  is  the  system  or  assemblage  of  the 
planets,  primary  and  secondary,  moving  in  their  respective 
orbits,  round  their  common  centre  the  sun. 

PLANIMETRY,  that  part  of  geometry  which  considers  lines 
and  plane  figures  without  any  regard  to  heights  or  depths.  Pla- 
nimetry is  particularly  restricted  to  the  mensuration  of  planes 
aud  other  surfaces  :  as  contradistinguished  from  stereometry 
or  the  mensuration  of  solids,  or  capacities  of  length,  breadth, 
and  depth. 

PL.\NISPHERE,  a  projection  of  the  sphere  and  its  various 
circles  on  a  plane  ;  as  upon  paper,  or  the  like.  In  this  sense, 
maps  of  the  heavens  and  the  earth,  exhibiting  the  meridians 
and  other  circles  of  the  sphere,  may  be  called  planispheres- 

PLAN]Si'iiii[lK   is  sometimes,   also  considered  as  an  astrono- 
mical instrument,  used   in  observing  the  motions   of  the  hea- 
venly bodies;  being  a  projection  of  the  celestial  sphere  upon  a 
plane  representing  llie  stars,  constellations,  &c.  in  their  proper 
8J. 


.siluatioiis,  dislanees,  &:e.  as  the  astrolabe,  which  is  a  common 
name  lor  all  such  prnjectioiis.  In  all  planispheres  the  e)e  is 
supposed  to  be  In  a  point,  viewing  all  the  circles  of  (he  sphere, 
ami  refming  them  to  a  plane  beyond  them,  against  whieh  the 
sphere  is  as  it  were  fiattiiicd  ;  and  this  plane  is  called  the  piano 
of  projicdon,  which  is  always  some  one  of  the  i:ircles  of  the 
sphere  i(self,  or  parallel  (o  some  one  of  (hem.  Among  the  inli- 
iiite  number  of  planispheres  which  may  be  fiirnislied  by  tlieilif- 
feient  planes  of  projection  and  the  dillerent  positions  of  the  eye, 
there  are  two  or  three  thai  have  been  preferred  to  the  rest. 
.Such  as  that  of  Ptolemy,  where  ili';  plane  of  projection  is  paral- 
lel to  the  eipiator;  thai  of  Gemma  Frisius,  where  (he  plane  of 
projeclion  is  the  eoliire,  or  solstitial  meridian,  and  the  eye  of 
the  pole  of  the  meridian,  being  a  stcicograpliieal  projection  ; 
or  that  of  .lolin  dc  Royas,  a  Spaniard,  whose  plane  of  projection 
is  a  meridian,  and  the  eye  placed  in  Ihe  a\is  of  that  meridian 
at  an  iiilinite  distance;  being  an  orthographical  projeclion,  and 
called  the  anelemma. 

PLANKINt;,  (he  act  of  covering  and  lining  the  sides  of  a 
ship  with  S)lanks,  which  is  so[ne(imcs  by  the  artificers  called 
laving  on  the  skin.  This  completes  the  process  of  shipbuilding. 
PLANTAOli  LANtiioLATA.  (Hih  (Jrtiss.)  This  is  a  peren- 
nial plant,  and  very  usefully  grown,  either  mixed  wilh  grasses, 
or  sometimes  alone:  it  will  thrive  in  any  soil,  and  particularly 
in  rocky  siluatioiis.  It  is  much  grown  on  the  hills  in  Wales, 
where,  by  its  roots  spreading  from  stone  to  stone,  it  is  often 
found  to  p'revcnt  the  soil  from  luing  washed  oil,  and  has  been 
known  to  keep  a  large  district  fertile,  which  would  otherwise 
be  only  a  bare  rock.  Sheep  are  paiticularly  fond  of  it.  .About 
four  pounds,  sown  with  other  seeds  for  pasture,  will  render  a 
benefit  in  any  situation  that  wants  it.  Tuenty-four  pounds  is 
usually  sown  on  an  acre  when  intended  for  the  sole  crop,  and 
sown  under  corn. 

PLANTING,  ill  Agriculture  and  Gardening.  The  first  thing 
in  planling,  is  to  prepare  the  ground  before  the  trees  or  plants 
are  taken  out  of  the  earth,  tliat  Ihey  may  remain  out  of  the 
ground  as  short  a  time  as  possible;  and  the  nex.  is  to  take  up 
the  trees  or  plants  in  order  to  their  being  transplanted.  In 
taking  up  the  trees,  carefully  dig  away  the  eai  t'l  round  the 
roots,  so  as  to  come  at  their  several  parts  lo  cut  Inein  olf ;  for 
if  they  are  torn  out  of  llie  ground  without  care,  the  roots  will 
be  broken  and  bruised,  to  the  great  injury  of  the  trees.  AVhen 
you  have  taken  them  up,  the  next  thing  is,  lo  pre[)arc  them  for 
planting,  by  pruning  the  roots  and  heads.  And  first,  prune  off 
all  the  bruise<l  or  broken  roots,  all  such  as  are  irregular  and 
cross  each  other,  and  all  downright  roots,  especially  in  fruit 
trees,  shorten  the  larger  roots  in  proportion  lo  the  age,  the 
stroiigth,  and  nature  of  the  tree  ;  observing,  that  the  walnut, 
mulberry,  and  some  other  tender-rooted  kinds,  should  not  be 
pruned  so  close  as  the  more  hardy  sorts  of  fruit  and  forest 
trees:  in  young  fruit  trees,  such  as  pears,  apples,  plums, 
peaches,  &e.  that  are  one  year  old  from  the  lime  of  their  bud- 
ding or  grafting,  the  roots  may  be  left  only  about  eight  or  nine 
inches  long;  but  in  older  trees,  they  must  be  left  of  a  much 
greater  length  ;  but  this  is  only  lo  be  understood  of  the  larger 
roots,  for  the  small  ones  must  be  chielly  cut  quite  out,  or 
pruned  very  short. 

The  next  thing  is,  the  pruning  of  their  heads,  which  must  be 
dill'crently  performed  in  dillerent  trees,  and  the  design  of  the 
trees  must  also  be  considered  ;  thus,  if  they  are  intended  for 
walls  or  espaliers,  it  is  best  to  planl  them  wilh  the  greatest  part 
of  their  heads,  whieh  should  remain  on  till  they  begin  to  shoot 
in  the  spring,  when  they  must  be  out  down  to  (ive  or  six  eyes, 
at  the  same  lime  taking  care  not  lo  disturb  the  roots.  But  if 
the  trees  are  designed  for  standards,  you  should  prune  olf  all 
the  small  branches  close  to  the  place  where  they  arc  produced, 
as  also  the  irregular  ones  whieh  cross  each  other;  and  after 
having  displaced  these  branches,  you  should  also  cut  o(1' all 
such  parts  of  branches  as  have,  by  any  accident,  been  broken 
or  wounded  ;  but  by  no  means  cut  olf  the  main  leading  shoots, 
which  arc  necessary  lo  attract  from  the  root,  and  thus  promote 
the  growth  of  the  tree. 

Having  thus  prepared  the  trees  for  planting,  you  must  now 

proceed  lo  (dace  them  in  the  earth  ;  but  if  the  first  trees  have 

been  long  out  of  the  ground,  so  that  the  fibres  of  the  roots  are 

dried,  place  llicm  eight  or  ten  hours  in  water  before  they  arc 

9X 


814 


P  L  A 


DICTIONARY    OF    MECHANICAL    SCIENCE. 


P  L  A 


planted,  with  their  heads  erect,  and  the  roots  only  immersed 
in  it,  whiol)  will  swell  the  dried  vessels  of  the  roots,  and  pre- 
pare them  to  imbibe  nourishment  from  tlie  earth.  In  planting 
them,  great  regard  should  he  had  to  the  nature  of  the  soil,  for 
if  that  is  cold  and  moist,  the  frees  should  be  planted  very  shal- 
low, and  if  it  is  a  hard  rock  or  gravel,  it  will  be  better  to  raise 
a  hill  of  earth  where  each  tree  is  to  be  planted,  llianlo  dig  into 
the  rock  or  gravel,  and  fill  it  up  with  earth,  a.s  is  too  often  prac- 
tised, by  which  means  the  trees  are  planted  as  in  a  tub,  and 
have  but  little  room  to  extend  their  roots. 

The  next  thing  to  be  observed  is,  to  place  the  trees  in  the 
hole  in  such  a  manner  that  the  roots  may  be  about  the  same 
depth  in  the  ground  as  before  they  were  taken  up  ;  then  break 
the  earth  fine  with  a  spade,  and  scatter  it  into  the  hole,  so  that 
it  may  fall  in  between  every  root,  that  there  may  be  no  hollow- 
ncss  in  the  earth.  Having  filled  up  the  whole,  gently  tread 
down  the  earth  with  your  feet,  but  do  not  make  it  too  hard, 
which  is  a  great  fault,  especially  if  the  ground  is  strong  or  wet. 
Having  thus  planted  the  trees,  they  should  be  fastened  to  stakes 
driven  into  the  ground,  to  prevent  their  being  displaced  by  the 
wind,  and  some  mulch  laid  about  the  surface  of  the  ground 
about  their  roots:  as  to  such  as  are  planted  against  walls,  their 
roots  should  be  placed  about  a  foot  from  the  wall,  to  which  the 
Leads  should  be  nailed,  to  prevent  their  being  blown  up  by  (he 
wind.  The  seasons  for  planting  are  various,  according  to  the 
different  sorts  of  trees,  or  the  soil  in  which  they  are  planted  ; 
for  the  trees  whose  leaves  fall  olf  in  winter,  the  best  time  is  the 
beginning  of  October,  provided  the  soil  is  dry;  but  if  it  is  a 
very  wet  soil,  it  is  better  to  defer  it  till  the  latter  end  of 
February,  or  the  beginning  of  March;  and  for  many  kiuds  of 
evergreens,  the  beginning  of  April  is  by  far  the  best  season  ; 
though  they  may  be  safely  removed  at  Midsummer,  provided 
they  are  not  to  be  carried  very  far;  but  you  should  always 
make  choice  of  a  cloudy  wet  season. 

Plants,  in  Botany,  organic  vegetable  bodies,  consisting  of 
roots  and  other  parts. 

Increase  of  Plants  or  Ver/etables. — The  seeds  of  many  kinds  of 
vegetables  are  so  numerous,  that  if  the  whole  produce  of  a 
single  plant  were  put  into  earth,  and  lo  come  to  maturity  indue 
course,  the  whole  surface  of  the  earth  would  be  covered  with 
them  in  a  few  years.  Thus,  the  hyoseiamus,  which  of  al'l 
known  plants,  produces  the  greatest  numlicr  of  seeds,  would 
for  this  purpose  require  no  more  than  four  years.  According 
to  some  experiments,  it  has  been  found,  that  one  stem  of  the 
hyoseiamus  produces  more  than  50,000  seeds,  and  if  we  admit 
the  number  to  be  only  10,000,  it  would  amount,  at  the  fourth 
crop,  to  1,000,000,000,000,000;  and  as  the  whole  surface  of 
the  earth  is  calculated  to  contain  no  more  than  5,507,034,452, 
576,256  square  feet,  it  will  be  seen,  that  if  we  allow  only  a 
square  foot  to  each  plant,  the  whole  surface  of  the  earth  would 
be  insufficient  to  contain  the  produce  of  a  single  hyoseiamus  at 
the  end  of  the  fourth  year. 

PLASTER,  in  Pharmacy,  is  defined  to  be  an  external  appli- 
cation, of  a  harder  consistence  than  our  ointments  ;  these  are 
to  he  spread  according  to  the  difterent  circumstances  of  the 
wound,  place,  or  patient,  either  upon  linen  or  leather. 

Plasti  r>,  among  Uuilders,  &c.  The  plaster  of  Paris  is  a 
preparation  of  several  species  of  gypsums,  dug  near  Mont 
Mailre,  a  village  in  the  neighbourhood  of  Paris ;  whence  the 
name. 

PL.\T,  a  sort  of  plaited  cordage  formed  of  the  yarns  of  old 
rope  twisted  into  foxes.  It  is  used  to  wind  about  that  part  of 
the  cable  which  lies  in  the  hawse-hole,  where  it  would  otherwise 
be  greatly  injured  by  the  continual  friction  produced  by  the 
agitation  of  the  ship  in  stormy  weather.  See  the  articles 
FuF.SHEN  and  Srrvice. 

PLATALEA,  the  Sponnbill,  in  Ornithology,  a  genus  belong- 
ing to  the  order  of  gralla^.  The  beak  is  plain,  and  dilates 
towards  the  point  into  an  orbicular  form  ;  the  feet  have  three 
toes,  and  are  half-palniated.     There  are  three  species. 

PLATANUS,  the  Plane  Tree,  a  genus  of  the  polyandria 
order,  in  the  monoecia  class  of  plants.  There  are  two  species, 
the  Oriental  and  American. 

PLATBAND  of  a  Dour  or  W.lnrlaw,  is  used  for  the  lintel, 
where  that  is  made  square,  or  not  much  arched  ;  these  platbands 
are  usually  crossed  with  bars  of  iron  when  they  have  a  great 


bearing,  but  it  is  much  better  to  ease  them  by  arche.*   of  dis- 
charge built  over  lliem. 

PLATE  Backstay,  is  a  piece  of  iron  used  instead  of  a  chain 
to  confine  the  lower  dead-eye  of  the  backstay. 

Foot-houk,  or  Ftittock  Plates,  are  iron  bands  fitted  to  the 
lower  dead-eyes  of  the  top-mast  shrouds,  which  passing  through 
holes  in  the  edge  of  the  top,  are  attached  to  the  upper  ends  of 
the  futtock-shrouds. 

PLATFORM,  is  a  number  of  planks  laid  together,  forming 
a  kind  of  floor  for  any  temporary  or  particular  purpose. 

Plati'okm,  in  the  Military  art,  an  elevation  of  earth,  on 
which  cannon  are  placed,  to  fire  on  the  enemy  ;  such  are  the 
mounts  in  the  middle  of  curtins  On  the  ramparts  (here  is 
always  a  platform,  where  (he  cannon  are  mounted.  It  is  made 
by  the  heaping  up  of  earth  on  the  rampart;  or  by  an  arrange- 
ment of  madriers  rising  insensibly,  for  the  cannon  to  roll  on, 
either  in  a  casement  or  an  attack  on  the  outworks.  AH  prac- 
titioners are  agreed  that  no  shot  can  be  depended  on,  unless 
the  piece  can  be  |)laced  on  a  solid  platform  ;  for  if  the  platform 
shakes  with  the  first  impulse  of  the  powder,  the  piece  must 
likewise  shake,  which  will  alter  its  direction,  and  render  the 
shot  uncertain. 

Platfoum,  or  Orlop,  in  a  ship  of  war,  a  place  on  the  lower 
deck,  abaft  the  main-mast,  between  it  and  the  cockpit,  and 
round  about  the  main  capstan,  where  provision  is  made  for  the 
wounded  men  in  time  of  action. 

PLATINA,  is  one  of  the  metals,  for  the  discovery  of  which 
we  are  indebted  to  our  contemporaries.  lis  ore  has  recently 
been  found  to  contain  likewise  four  new  metals, — palladium, 
iridium,  osmium,  and  rhodium,  (which  see,)  besides  iron  and 
chromium.  Pure  or  refined  platina  is  by  much  the  heaviest 
body  in  nature.  Its  specific  gravity  is  '21  54.  It  is  very  mal- 
leable, though  considerably  harder  than  eitlier  gold  or  silver ; 
and  it  hardens  much  under  the  hammer.  Its  colour  on  the 
touchstone  is  not  distinguishable  from  that  of  silver.  Pure 
platina  requires  a  very  strong  heat  to  melt  it ;  but  when  urged 
by  a  white  heat,  its  parts  will  adhere  together  by  hammering. 
This  property,  which  is  distinguished  by  the  name  of  welding, 
is  peculiar  to  platina  and  iron,  which  resemble  each  other  like- 
wise in  their  infusibility.  Platina  is  not  altered  by  exposure  to 
air,  neither  is  it  acted  upon  by  the  most  concentrated  simple 
acids,  even  when  boiling  or  distilled  from  it.  The  aqua  regia 
best  adapted  to  the  solution  of  platina,  is  composed  of  one  part 
of  the  nitric,  and  three  of  muriatic  acid.  The  solution  does  not 
take  place  with  rapidity.  From  its  hardness,  infusibility,  and 
difficulty  of  being  acted  upon  by  most  agents,  platina  is  of  great 
value  for  making  various  chemical  vessels.  Platina  may  be 
drawn  into  very  fine  wire.  There  are  two  oxides  of  platina.  It 
is  dissolved  in  clilorine,  and  sulphate  of  platina  may  be  obtained 
by  passing  a  current  of  sulphuretted  hydrogen  gas  through  the 
nitro-muriatic  solution.  A  fulminating  powder  is  obtained 
from  platina. 

PLATING,  is  the  art  of  covering  baser  metals  with  a  thin 
plate  of  silver,  either  for  use  or  for  ornament.  It  is  said  to 
have  been  invented  by  a  spur-maker,  not  for  show,  but  for  real 
utility.  Till  then  the  more  elegant  spurs  in  common  use  were 
made  of  solid  silver  ;  and  from  the  flexibility  of  that  metal, 
they  were  lialde  to  be  bent  into  inconvenient  forms  by  the 
slightest  accident.  To  remedy  this  defect,  a  workman  at  Bir- 
mingham contrived  to  make  the  branches  of  a  pair  of  spurs  hol- 
low, and  to  fill  that  hollow  with  a  slender  rod  of  steel  iron. 
Finding  this  a  great  improvement,  and  being  desirous  to  add 
cheapness  to  utility,  he  continued  to  make  the  hollow  larger, 
and  of  course  the  fron  thicker  and  thicker,  till  at  last  he  dis- 
covered the  means  of  coating  an  iron  spur  with  silver  in  such  a 
manner  as  to  make  it  equally  elegant  with  those  which  were 
made  wholly  of  that  metal.  The  invention  was  quickly  applied 
to  other  purposes ;  and  to  numberless  utensils,  which  were  for- 
merly made  of  brass  or  iron,  are  now  given  the  strength  of  tJiese 
metals,  and  the  elegance  of  silver,  for  a  small  additional  expense. 
PLATONIC  Year,  or  the  Great  Year,  is  the  period  of  times 
determined  by  the  revolution  of  the  equinoxes,  upon  a  suppo- 
sition of  the  precession  going  on  uniformly  till  they  have  made 
one  complete  revolution.     See  Precession. 

PLATOON,  in  the  Military  art,  a  small  square  body  of  forty 
or  fifty  men,  drawn  out  of  a  battalion  of  foot,  and  placed  be- 
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twfcn  the  S()iia(lrons  of  liorsr,  (o  sustain  thi-in  ;  or  in  amlxis- 
cados,  straits,  and  ilrliles,  wlicro  tlicrc  is  no  room  for  wliolc 
battalions  or  rcninicnts. 

I'LVTYl'lIS,  a  quadruped  of  tlie  order  of  briita,  bbt  with  a 
nionlli  sha|u-d  like  llic  l>ill  of  a  duck  ;  feet  wtblicd. 

I'LEV,  that  uliii'h  tillitr  parly  allesi-s  for  himself  in  court. 
These  are  divided  into  pleas  of  the  erouii  and  common  pleas. 
Pleas  of  the  crown  are  all  suits  in  the  kin;;'s  name  against 
nll'enees  committed  against  his  crown  and  dignity,  or  as;ainst 
liis  crown  and  peace.  Common  \)lcas  are  those  that  are  held 
between  common  persons.  Common  pleas  are  either  dilatory, 
or  pleas  to  the  action.  Picas  dilatory,  are  such  as  tend  merely 
to  delay  or  put  oil  the  suit,  by  (luestioning  the  propriety  of  the 
remedy  rather  than  by  denying  the  injury.  Pleas  to  the  action, 
are  such  as  dispute  the  very  cause  of  suit.     .T  Black.  .301. 

PLEADINGS,  in  Kcueral,  sipnily  the  allcKalions  of  par- 
lies to  suits,  when  they  are  put  into  a  proper  and  legal  form  ; 
and  are  distinguished  in  respect  to  the  parlies  who  (dead  them, 
by  the  name  of  bars,  replications,  rejoinders,  sur-rcjoinders, 
rebutters,  sur-rebutlers,  &c.  and  though  the  matter  in  the 
declaration  of  court  does  not  properly  come  under  the  name  of 
pleading,  yet,  being  often  comprehended  in  the  extended  sense 
of  the  word,  it  is  generally  considered  under  this  head. 

PLEASURE  BOAT,  a  boat  fitted  up  for  receiving  company 
to  sail  up  and  down  a  river,  harbour,  or   lake,  &c. 

PLEIADES,  in  Astronomy,  an  assemblage  of  stars  in  the 
neck  of  the  constellation  Taurus. 

PLENE  \1)MINISTRAVIT,  a  plea  pleaded  by  an  executor 
or  administrator,  where  they  have  administered  the  deceased's 
estate  faiihfully  and  justly  before  the  action  brought  against 
them. 

PLENUM,  in  Physics,  denotes,  according  to  the  Cartesians, 
that  state  of  things  wherein  every  part  of  space  is  supposed  to 
be  full  of  matter;  in  opposition  to  a  vacuum. 

PLENUS  Flos,  in  Botany,  a  full  llower  ;  a  term  expressive 
of  the  highest  degree  of  luxuriance  in  flowers.  The  petals  in 
full  (lowers  arc  so  multiplied  as  to  exclude  all  the  stamina,  and 
frequently  to  choak  up  ihe  female  organ,  so  that  such  Powers, 
though  delightful  to  ihe  eye,  are  vegetable  monsters.  Flowers 
with  more  than  one  jjctal  are  most  liable  to  this  ;  such  as  the 
ranunculus,  ancmony,  poppy,  myrtle,  See.  &c.  Flowers  with 
one  petal  only  are  but  seldom  subject  to  this  fulness  ;  these, 
however,  arc  not  totally  exempt,  as  may  be  seen  in  the  double 
polyanthus,  hyacinth,  crocus,  &c.  In  llowers  with  one  petal, 
the  mode  of  luxuriance,  or  implction,  is  by  a  multiplication  of 
the  divisions  of  the  limb,  or  upper  part.  In  flowers  with  more 
than  one  petal,  is  a  multiplication  of  the  petals  or  nectarium. 

PLEURISY,  in  Medicine,  a  violent  pain  in  the  side,  attend- 
ed with  an  acute  fever,  a  cough,  and  a  dillienlty  of  breathing. 

PLEURONECTES,  the  Flounder,  in  Natural  History,  a 
genus  of  fishes  of  the  order  thoracici.  Under  this  genus  is  in- 
cluded the  Ilallibul.  the  Plnise,  the  Dab,  the  Flounder,  the  Sole, 
the  Turhot,  !s:c.  which  require  no  particular  description. 

PLOT,  in  dramatic  Poetry,  is  sometimes  used  for  the  fable 
of  a  tragedy  or  comedy,  but  more  particularly  the  knot  or  in- 
trigue which  makes  the  embarrassment  of  any  piece.  The  un- 
ravelling puts  an  end  to  the  plot. 

Plot,  in  Surveying,  ilic  plot  or  draught  of  any  field,  farm,  or 
manor,  surveyed  with  an  instrument,  and  laid  down  in  the 
proper  fiirurc  and  dimensions. 

PLOTTING,  among  Surveyors,  is  the  art  of  laying  down  on 
paper,  &c.  the  several  angles  and  lines  of  a  tract  of  ground 
surveyed  by  a  theodolite,  fee.  and  a  chain. 

PLOTU.S,  or  Dartkr,  a  genus  of  birds  of  the  order  anseres. 
The  generic  character  is  bill  straight,  pointed  toothed  ;  nostrils 
a  slit  near  the  base  ;  face  and  chin  naked  ;  legs  short,  all  the 
toes  connected.     Of  this  genus  there  are  three  species. 

PLOUGH,  in  Agriculture,  a  machine  for  turning  up  the  soil, 
contrived  to  save  the  time,  labour,  and  expense,  that  without 
this  instrument  must  have  been  employed  in  digging  land  to 
prcjiare  it  for  Ihe  sowing  of  all  kinds  of  grain. 

Plough,  among  Bookbinders,  is  a  machine  for  cutting  the 
edires  of  the  leaves  of  books  smooth. 

PLUG,  a  piece  of  timber  formed  like  the  frustum  of  a 
cone,  and  is  used  for  dill'ercnt  purposes,  as,  llnnsc-l'lut/s; 
are  made  to  slop  the  hawse  holes  wbcn  the  cables  are  unbent, 


<pr  not  in  them.  Their  use  is  to  prevent  the  water  coming  in 
when  the  Ship  pitches.  .Sliut  Pi.ics,  arc  used  to  slop  the 
breaches  made  in  the  boltuin  ot  a  ship  bv  cannon-balls,  and 
are  formed  of  various  sizes,  according  to  the  dilfereiit  sissts  of 
shot. 

PLUMBERY,  the  art  of  casting  and  working  lead,  and  using 
it  in  building. 

PLUM-TREE.     .Sec  Pkunus. 

PLU  M  M  ICT,  among  Artificers,  denotes  a  perpendicular  to  the 
horizon;  so  called  as  being  commonly  erected  by  means  of  a 
plummet. 

PLUMMING,  among  Miners,  is  the  method  of  using  a  mine- 
dial,  in  oidcr  to  know  the  cxai:t  place  of  the  work  where  to  sink 
down  an  air-shafl,  or  to  bring  an  adit  to  the  work,  or  to  know 
whi(di  way  the  load  inclines  when  any  llexure  happens  in  it. 

PLUNDER,  in  sea  language,  a  name  given  lo  the  edicts  of 
the  olliecrs  and  crew  of  a  prize,  when  pillaged  by  the  captors. 
In  the  military  art,  plunder  is  a  booty  of  any  kind. 

PLUNGER,  in  Mechanics,  the  same  wilh  the  forcer  of  a 
pump. 

PLURALITY.  If  any  person  having  one  benefice  with  care 
of  souls  of  eight  pounds  a  year  in  the  king's  books,  shall  a<:cept 
another  of  whatsoever  value,  and  be  instituted  and  inducted 
into  the  same,  the  former  benefice  shall  be  void  ;  unless  he  has 
a  dispensation  from  the  archbishop  of  Canterbury,  who  has 
power  to  grant  <lispensations  to  chaplains  of  noblemen  and 
others,  under  proper  qualifications,  to  hold  two  livings,  provided 
they  are  not  more  than  thirty  miles  distant  from  each  other, 
and  proviiled  that  he  resides  in  each  for  a  reasonable  time  every 
year,  and  that  he  keeps  a  sulhcient  curate  in  that  in  which  he 
does  not  ordinarily  reside. 

PLUS  in  Algebra,  a  character  marked  thus  +,  used  for  the 
sign  of  addition. 

PLUSH,  in  Commerce,  a  kind  ofstuflTleaving  a  sort  of  velvet 
nap,  or  shag,  on  one  side,  composed  regularly  of  a  woof  of  a 
single  woollen  thread,  and  a  double  -varp,  the  one  wool,  of  two 
threads  twisted,  the  other  goat's  or  camel's  hair  ;  though  there 
are  slime  plushes  entirely  of  worsted,  and  others  composed 
wholly  of  hair. 

PLUVIOMETER,  a  machine  for  measuring  the  quantity  of 
rain  that  falls. 

PLYING,  in  a  nautical  sense,  is  the  act  of  making,  or 
endeavouring  to  make,  a  progress  against  the  direction  of  the 
wind,  hence  a  good  I'hjer  is  a  vessel  that  makes  great  advances 
in  tills  manner  of  sailing. 

PNEUMATICS,  may  be  defined  the  science  which  treats  of 
the  properties  of  air  in  general,  or  perhaps  with  more  propriety 
the  term  expresses  the  science  that  investigates  the  mechanical 
properties  of  elastic  and  aeriform  lluids,  such  as  their  weight, 
density,  eomprcssihility,  and  elasticity. 

In  the  article  AiR  Pu.MP,  page  21,  I  have  shewn  how  the 
iceight,  or  specific  t/ravili/,  of  the  air  may  be  ascertained.  The 
density,  conipressibilily.  and  elasticity  of  the  air  were  illustrated 
in  my  explanation  of  the  common  air  pump,  its  construction 
and  principle  of  action,  page  '20  column  2. 

I  shall  in  this  article  ccniiiic  myself  to  experiments  in  pneii- 
matical  science,  as  best  calculated  to  illustrate  its  principles. 

Prcliminari/  Facts. — The  air  is  a  fluid  which  we  breathe  ;  for 
it  envelopes  our  globe  to  a  considerable  height  around  it. 
Clouds  and  vapours  float  in  it,  and  the  whole  is  called  the  at- 
mosphere. As  it  is  possessed  of  gravity,  like  other  fluids,  it  must 
press  upon  bodies  in  proportion  to  the  dcplh  at  which  they  are 
immersed  in  it;  and  it  also  presses  in  every  direction,  in  com- 
mon with  all  other  fluids.  It  however  dilVcrs  from  all  other 
fluids  in  the  four  following  particulars:—!.  It  can  be  com- 
pressed into  less  space  than  it  naturally  possesses.  2.  It  can- 
not be  consealcd  or  fixed  as  other  fluids  may.  3.  It  is  of  a 
dilTerent  density  in  every  part  upward  from  the  earth's  sur- 
face, decreasing  in  its  weight,  bulk  for  bulk,  the  higher  it  rises  ; 
and  therefore  must  also  decrease  in  density.  4.  It  is  of  an 
elastic  or  springy  nature,  the  force  of  its  spring  being  equal  to 
its  weight. 

People  unacquainted  with  the  principles  of  natural  philoso- 
phy, would  not  suppose  that  the  air  by  which  we  are  sui- 
ronndcd,  is  a  material  substance,  like  other  visible  matter. 
Being  invisible,  and  affording  no  resistance  to  the  toucli,  it 
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seems  fo  tlicm  extraordinary,  to  con^iider  it  as  a  solid  and 
material  substance,  jet  a  few  expeiiniiMits  will  ronvince  tlieni 
that  it  is  really  matter,  possessing  weight,  and  the  power  of 
resisting  bodies  that  press  a<;ainst  it. 

Experiment  1.— Take  a  bladder  that  has  not  the  neck  tied,  you 
may  press  the  sides  together  and  squeeze  it  into  any  shape. 
Blow  into  this  bladder,  and  tie  a  string  fast  round  the  neck  ; 
you  cannot  then,  without  breakin?  the  bladder,  press  the  sides 
together  ;  you  can  scarcely  alter  its  ligure  by  pressure.  Whence 
then  arise  these  clfects?  When  empty,  you  could  press 
the  bladder  into  any  form  ;  but  the  air  with  which  it  is  filled 
prevents  this  ;  the  resistance  you  experience,  when  it  is  filled 
with  air,  proves  that  air  is  matter. 

Exjteiiment  2. — We  say  a  vessel  is  empty,  when  we  have 
poured  out  of  it  the  watetr  it  contained  :  but  if  a  glass  jar  be 
plunged  with  its  mouth  downward  into  a  vessel  of  water,  there 
will  but  very  little  water  get  into  the  jar,  because  the  air,  of 
v\hich  it  is  full,  keeps  the  water  out.  Or,  throw  a  bit  of  cork 
into  a  bason  of  water,  put  an  empty  tumbler  over  it  with  the 
mouth  downwards,  force  it  down  through  the  water ;  the  cork 
will  shew  the  surface  of  the  water  witliin  the  tumbler,  and  you 
■will  see  that  it  will  not  rise  so  high  within  as  without  the  glass  ; 
nor,  if  vou  press  ever  so  hard,  will  it  rise  to  the  same  level. 
The  water  is,  therefore,  prevented  from  rising  within  the  tum- 
bler, by  some  substance  which  occupies  the  inside.  This  sub- 
stance is  air. 

E.ep.  3.  Open  a  pair  of  common  bellows,  stop  up  the  nozzle 
securely;  you  cannot  shut  the  bello«s,  which  seems  fdled  with 
something  that  yields  a  little,  like  wool  ;  unstop  the  nozzle,  the 
air  will  be  expelled,  it  may  be  felt  against  the  hand,  and  the 
bellows  will  now  shut.- — When  the  air  is  at  rest  we  can  move 
initwith  facility;  nor  docs  it  olTer  a  perceptible  resistance, 
except  the  motion  be  quick,  or  the  surface  opposed  to  it  consi- 
derable; but  when  this  is  the  case,  its  resistance  is  very  per- 
ceptible, as  may  be  easily  perceived  by  the  motion  of  a  fan. 
When  air  is  in  motion,  it  constitutes  wind,  which  is  nothing 
more  than  a  current  or  stream  of  air,  varying  in  its  force  ac- 
cording to  its  velocity. 

The  invisibility  of  air,  therefore,  is  only  the  consequence  of 
its  transparency  ;  but  it  is  possessed  of  all  the  common  pro- 
perties of  matter.  We  say  a  vessel  is  empty,  in  the  usual  way 
of  speaking,  when  it  is  filled  with  air. 

The  Blecltunkal  Properties  of  Air. — But  it  is  possible  to 
empty  a  vessel  of  the  air  it  contains,  by  which  means  we  shall 
be  able  to  discover  several  properties  of  this  fluid.  The  instru- 
ment or  machine  by  which  this  operation  is  performed,  is  called 
an  Air  Pump.     See  pages  20— 23. 

4.  To  demonstrate  the  weight  of  air  by  experiment,  take  a 
hollow  copper  ball,  or  other  vessel,  which  holds  a  quart,  (wine 
measure),  having  a  neck  to  screw  on  the  plate  of  the  air  pump  ; 
weigh  it  when  full  of  air,  exhaust  it,  and  weigh  it  when  empty  ; 
it  w  ill  have  lost  IC  grains,  the  weight  of  a  quart  of  air.  But  a 
quart  of  water  weighs  14624  grains  :  this  divided  by  10, 
quotes  914  in  round  numbers  ;  so  that  water  is  914  times  as 
heavy  as  air,  near  the  surface  of  the  earth. 

When  the  receiver  is  placed  upon  the  plate  of  the  air  pump 
without  exhausting  it,  it  may  be  removed  again  with  the  utmost 
facility,  because  there  is  a  mass  of  air  under  it  that  resists,  by 
its  elasticity,  the  pressure  on  the  outside  ;  but  exhaust  the  re- 
ceiver, thus  removing  the  counter  pressure,  and  it  it  will  be  held 
down  to  the  plate  by  the  weight  of  the  air  upon  it. 

3.  To  determine  what  the  pressure  of  the  air  amounts  to. 
The  surface  of  a  fluid  exposed  to  the  air,  is  pressed  by  the 
weight  of  the  atmosphere  equally  on  every  part,  and  remains 
at  rest.  If  the  pressure  be  removed  from  any  particular  part, 
the  lluid  yields  in  that  part,  and  is  forced  out  of  its  situation. 

Into  the  receiver  A  put  a  small  vessel  with  quicksilver,  or 
any  other  fluid,  and  through  the  collar  of  leathers  at  H,  suspend 
a  glass  tube,  hermetically  sealed,  over  the  small  vessel.  Ex- 
haust the  receiver,  let  down  the  tube  into  the  quicksilver,  which 
will  not  rise  into  the  tube  as  long  as  the  receiver  continues 
empty.  Re-admit  the  air,  the  quicksilver  \\'\\\  ascend.  The 
reason  is  this  :  upon  exhausting  the  receiver,  the  tube  is  like- 
wise emptied  3f  air;  and  therefore,  when  it  is  immersed  in  the 
quicksilver,  and  the  air  re-adrnilted  into  the  receiver,  the  surface 
of  the  quicksilver  is  pressed  upon  by  the  air,  except  that  portion 


wliich  lies  above  the  orifice  of  the  tube  ; 
consequently  it  must  rise  in  the  tube,  and 
continue  so  to  do,  until  the  weight  of  the 
elevated  quicksilver  presses  as  forcibly  on 
that  portion  which  lies  beneath  the  tube,  as 
the  weight  of  the  air  does  on  every  other 
equal  portion  with  the  tube.  Take  a  com- 
mon syringe  of  any  kind,  and  having  pushed 
the  piston  to  the  farthest  end,  immerse  it 
into  water;  draw  up  the  piston,  the  water 
will  follow,  because,  when  the  piston  is  pull- 
ed up,  the  air  is  drawn  out  of  the  sj  ringe 
with  it,  and  the  pressure  of  the  atmosphere 
is  removed  from  the  part  of  the  water  im- 
mediately under  it  ;  consequently  the  water 
is  obliged  to  yield  in  that  part  to  the  pres- 
sure on  the  surface. 
6-  Upon  this  principle  those  pumps  called  suMng  pumps 
act  :  the  piston  fitting  tightly  the  inside  of  the  barrel,  by  being 
raised  up,  removes  the  pressure  of  the  atmosphere  from  that 
part,  and  consequently  the  water  is  draw  n  up  by  the  pressure 
upon  the  surface.  The  pressure  of  the  atmosphere  is  then  the 
cause  of  the  ascent  of  water  in  pumps  ;  a  column  of  water  33 
feet  high  is  a  counterpoise  to  one  as  high  as  the  atmosphere. 
As  mercury  is  fourteen  times  as  heavy  as  water,  a  column  of 
that  fluid  need  only  be  -^^  of  the  length  of  one  of  water,  to  form 
an  equal  counterpoise  to  the  pressure  of  the  air;  and  accord- 
ingly, having  filled  with  mercury  a  glass  tube  about  three  feet 
long,  hermetically  sealed  at  one  end,  invert  it  into  a  small  bason 
of  mercury,  and  the  mercury  will  rise  to  the  height  of  about 
29J  inches,  and  there  remain  suspended,  leaving  at  the  top 
of  the  tube  a  space  or  perfect  vacuum  ;  the  column  of  mercury 
varies  in  height,  and  consequently  the  pressure  of  the  air  is  differ- 
ent at  dill'erent  times.  This  phenomenon,  too  remarkable  to  be 
long  unobserved,  led  to  the  observation  that  the  changes  in 
the  height  of  the  mercury  were  accon)panied,  or  very  quickly 
succeeded,  by  alterations  in  the  weather.  The  instrument  ob- 
tained the  name  of  the  weather  glass:  from  its  also  mea- 
suring the  weight  of  the  atmosphere,  it  is  called  the  Barometer, 
which  is  merely  a  tube  filled  with  mercury,  and  inverted  into  a 
bason  of  the  same.     See  Barometer,  p.  91. 

7.  Take  a  receiver,  open  at  the  top,  and  cover  it  with  your 
hand  ;  exhaust  the  receiver,  and  thereby  take  off  the  pressure 
from  the  palm  of  the  hand  :  you  will  then  feel  it  pressed  down  by 
immense  weight,  so  as  to  give  pain  that  would  soon  be  insup- 
portable, and  endanger  the  fracture  of  yonr  hand. 

8.  If  the  top  of  the  receiver  be  covered  by  a  piece  of  flat 
glass,  upon  exhausting  it,  the  glass  will  be  broken  to  pieces  by 
the  incumbent  weight;  and  this  would  happen  to  the  receiver 
itself,  but  for  its  arched  top,  that  resists  the  weight  better  than 
a  flat  surface.  This  experiment  may  be  varied,  by  tjing  a 
a  piece  of  wet  bladder  over  the  open  mouth  of  the  receiver, 
and  leaving  it  to  dry  until  it  becomes  as  tight  as  a  drum.  Upon 
exhausting  the  receiver,  you  will  perceive  the  bladder  rendered 
concave,  and  it  will  yield  more  and  more,  until  it  break  with  a 
loud  report  occasioned  by  the  air  striking  forcibly  against  the 
inside  of  the  receiver. 

9.  Air,  one  of  the  most  elastic  bodies  in  nature,  is  easily  com- 
pressed info  less  compass  than  it  commonly  occupies  ;  and 
when  the  pressure  is  removed, it  regains  its  former  bulk. 

Let  mercury  be  poured  into  a  bent  tube,  A  B 
C  D,  open  at  both  ends,  to  a  small  height,  as  B  C 
then  stopping  the  end  D  with  a  cork  or  other- 
wise air-tight,  measure  the  length  of  confined 
air  D  C,  and  pour  niercurv  into  the  other  leg 
A  B,  till  the  height  above  the  surface  of  that  in 
C  L*  be  equal  to  the  height  at  which  it  stands  in 
the  barometer  at  the  time.  Then  it  is  plain, 
that  the  air  in  the  shorter  leg  will  be  compress- 
ed with  a  force  twice  as  great  as  at  first,  when 
it  possessed  the  whole  space  CD;  for  then 
it  was  compressed  only  with  the  weight  of  the 
atmosphere,  but  now  it  is  compressed  by  that 
weight,  and  the  additional  equal  weight  of  a 
column  of  mercury.  The  surface  of  the  mer- 
cury  Mill  now  be  at  E ;  and  it  will  be  found 
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Olioii  riicasmiiiic  it,  thiit  llic  spncc  11  E.  iiilo  wliicli  llic  air  is 
no«-  com|ni'ssi'<l,  is  just  half  llic  former  (;  I).  If  another 
colimiii  (if  mcmiry  were  added,  eiiiialtothe  former,  Itwoiilil  he 
Ifdiiet'd  into  oiic-tliird  of  the  spai'c  it  formerly  occupied. 
Heiioc  the  density  of  the  air  is  propurlioiial  to  the  force  that 
compresses  it. 

As  all  the  i)art.s  of  tlic  atmosphere  pravitatc,  or  press  upon 
cncli  other,  the  air  iic\t  the  surface  of  the  earth  is  more  com- 
pressed and  (liiiscr  lli.in  what  is  at  some  hei;;ht  above  it.  in 
the  same  manner  as  wocd  thrown  into  a  pit.  Tlie  wool  at  llie 
bottom  liavinj;  all  thoweijjhl  of  what  was  aliove  it,  would  lie 
squeezed  into  a  less  compass  ;  the  layer  or  stratum  aliove  it, 
would  not  lie  pressed  so  much  ;  the  one  aliove  that,  still  loss  ; 
and  so  on,  till  the  upper  one,  having  no  woifjht  over  it,  would 
be  in  its  natural  slate.  'I'liis  is  the  case  with  the  air,  or  atnio- 
splierc  that  surrounds  our  earth,  and  accompanies  it  in  its  mo- 
tion round  the  sun.  On  the  lop  of  lofty  huildintcs,  but  still  more 
on  those  of  mountains,  the  air  is  less  dense  than  at  tie  level  of 
the  sea.  The  height  of  the  atmosphere  has  never  ye*  been  ex- 
actly ascertained  ;on  account  of  its  elasticity,  it  may  extend  to  an 
iuimcnse  distance,  bccomiuj,  rarer  in  proportion  to  its  distance 
from  the  earth.  It  is  observed,  that  at  a  jrrcater  hci<;lit  than 
•l.j miles,  it  docs  not  refract  the  rays  of  lii;ht  from  the  sun  ;  and 
this  is  usually  considered  as  the  limit  of  the  atmosphere.  In  a 
rarer  slate  it  may  extend  much  farther,  and  this  is  by  some 
thou<;ht  to  be  the  case,  from  the  appearanre  of  certain  meteors 
wliich  have  been  reckoned  to  be  70  or  SO  miles  distant,  and 
whose  lifcht  is  tliought  to  depend  upon  their  eomiuc  throuj;h 
our  atmosphere.  A  cubic  inch  of  such  air  as  we  brcalhc,  would 
be  so  mucli  rarefied  at  the  altitude  of  600  miles,  that  it  would 
fill  a  sphere  ecpial  in  diameter  to  the  orbit  of  Saturn. 

10.  There  is  a  contrivance  for  supportinj;  a  f;uinca  and  a 
feather,  and  Ictlins  them  drop  at  the  same  instant.  If  let  fall 
while  the  receiver  is  full  of  air,  the  guinea  will  fall  quicker  than 
the  feather;  but  if  the  receiver  be  exhausted,  they  both  arrive 
at  the  bottom  at  the  same  instant,  which  proves  that  all  bodies 
would  fall  to  the  ground  with  the  same  velocity,  if  it  were  not 
for  the  resislaEicc  of  the  air,  which  impedes  most  the  motion  of 
those  that  have  the  least  momentum  or  weight.  In  this  expe- 
riment, the  observers  ought  to  look  at  tlie  bottom  of  the  receiver, 
otherwise  they  will  not  be  able  to  see  whether  the  guinea  and 
feather  fall  at  the  same  instant. 

1 1.  Take  a  receiver,  having  a  brass  cap  fitted  to  the  top  with 
a  hole  in  it;  fit  one  end  of  a  dry  hazel  branch  about  an  inch 
long,  tight  into  the  liole,  and  the  other  end  light  into  a  hole 
quite  through  Ihe  bottom  of  a  small  wooden  cup  ;  pour  ([uick- 
silver  into  the  cup,  exhaust  the  receiver,  and  the  pressure  of 
the  outward  air  on  the  surface  of  the  quicksilver  will  force  it 
through  the  pores  of  the  liazel,  whence  it  will  descend  iu  a 
beautiful  shower  into  a  glass  cup  placed  under  the  receiver  to 
catch  it. 

\'2.  Put  a  wire  through  the  collar  of  leathers  on  tlie  top  of 
the  receiver,  and  fix  a  bit  of  dry  wood  on  the  end  of  the  wire 
within  the  receiver  ;  exhaust  the  air,  push  the  wire  down  so  as 
to  immerse  the  wood  in  a  jar  of  quicksilver  on  the  pump-plate  ; 
this  done,  hi  in  the  air,  and  upon  taking  the  wood  out  of  the 
jar  and  splitting  it,  its  pores  will  be  found  full  of  quicksilver, 
which  the  force  of  the  air  drcve  into  the  wood. 

l.'J.  Set  a  scjuare  pliial  uiion  the  punip-platc,  and  having  co- 
vered it  with  a  wire  cage,  put  a  close  receiver  over  it,  exhaust 
the  air  out  of  the  receiver;  in  doing  wliicli,  the  air  will  also 
make  its  w  ay  out  of  the  phial,  through  a  small  valve  in  its  neck 
— when  the  air  is  exhausted,  turn  the  cock  below  the  plate  to 
readmit  the  air  into  the  receiver:  and  as  it  cannot  get  into  the 
phial  again,  beeanse  of  the  valve,  the  phial  will  be  broken  into 
pieces  by  the  pressure  of  the  air  upon  it.  Had  the  phial  been 
round,  it  would  have  sustained  this  pressure  like  an  arch. 

11.  To  shew  the  elasticity  of  air ;  tie  tip  a  very  small  quan- 
tity in  a  bladder,  put  it  under  the  receiver  ;  exhaust  the  air,  the 
bladder  (having  nothing  to  act  against  it)  will  expand  by  the 
force  of  the  air  within  it  ;  upon  letting  the  air  into  the  receiver 
again,  it  will  overpower  that  in  the  bladder,  and  press  its  sides 
close  together. 

If  the  bladder  so  lied  be  put  info  a  wooden  box,  and  have  20 
or  ;W  pounds  weight  of  lead  placed  upon  it,  and  the  box  be  co- 
vered with  a  close  receiver ;  upon  exhausting  the  air  out  of  the 
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receiver,  that  coiilined  in  the  bladder  wifl  expand  and  raise  up 
the  lead  by  the  force  of  its  spring. 

\'>.  If  a  rat,  mouse,  or  bird,  be  put  under  a  receiver,  and  the 
air  be  exhausted,  the  nnimal  will  In-  at  first  oppressed  as  with 
a  great  weight,  then  grow  ('onvulsed,  and  at  last  expire  in  ago- 
nies. This  experiment  is  loo  shocking  to  be  practised,  and 
wc  therefore  suhstitute  a  machine  called  the  lunys-ylais,  in 
place  of  the  animal. 

If  a  butlerlly  be  suspended  in  a  receiver,  by  a  fine  thread  tied 
to  line  of  its  horns,  it  will  lly  about  in  the  receiver  as  long  as  it 
continues  full  of  air;  but  if  Ihe  air  be  exhausted,  though  the 
animal  will  not  die,  and  will  continue  to  tlutler  ils  wings,  it 
cannot  remove  itself  from  the  place  where  it  hangs,  in  the  mid- 
dle of  the  receiver,  until  the  air  be  lei  in  again,  and  then  the 
animal  will  lly  about  as  before. 

Hi.  Put  a  cork  into  a  sipiare  phial,  and  fix  it  in  willi  wax  or 
cement;  and  put  the  phial  on  the  pump  plate  with  the  wire 
cage,  and  cover  it  with  a  close  receiver  ;  then  exhaust  the  air 
out  of  the  receiver,  and  the  air  that  was  corked  up  in  the  pliial 
will  break  it  outwards  by  the  force  of  its  spring,  because  there 
it  no  air  left  on  the  outside  of  the  phial  to  act  against  that 
within  it. 

17-  Put  a  shrivelled  apple  under  a  close  receiver,  exhaust  the 
air,  the  spring  of  the  air  within  the  apple  will  plump  it  out,  and 
cause  the  wrinkles  to  disappear:  but  upon  letting  the  air  into 
the  receiver  again,  to  press  upon  the  apple,  it  will  return  to  ils 
former  shrivelled  state. 

Take  a  fresh  egg,  cut  oil' a  little  of  the  shell  and  film  from  ils 
smaller  end,  put  the  egg  under  a  receiver,  and  pump  out  the 
air  ;  all  tin;  contents  of  the  egg  will  be  forced  into  the  receiver, 
by  the  expansion  of  a  small  bubble  of  air  contained  in  the 
greater  end  betneen  the  shell  and  the  film. 

IS.  Put  some  warm  beer  into  a  glass,  set  it  on  the  pnmp, 
cover  it  with  a  close  receiver,  and  then  exhaust  the  air;  the  air 
therein  will  expand  itself,  and  rise  up  iu  innumerable  bubbles 
to  the  surface  of  the  beer;  and  thence  it  will  be  taken  away  witli 
Ihe  oilier  air  in  the  receiver.  When  the  receiver  is  nearly  ex- 
hausted, the  air  in  the  beer,  wlii(-h  could  not  disentangle  itself 
quick  enough  to  get  olf  with  the  rest,  will  now  expand  itself  so 
as  to  cause  the  beer  to  have  all  the  appearance  of  boiling ;  and 
the  greatest  part  of  it  will  go  over  the  glass. 

19.  Put  some  water  into  a  glass,  and  a  bit  of  dry  wainscot  or 
other  wood  into  the  water  ;  cover  the  glass  with  a  close  receiver, 
and  exhaust  the  air;  the  air  in  the  wdod  having  liberty  to  ex- 
pand itself,  will  come  out  plentifully,  and  make  the  water  to 
bubble  about  the  wood,  espeiially  about  the  ends,  as  Ihe  pores 
lie  lengthwise.  A  cubic  inch  of  dry  wainscot  has  so  much  air 
in  it,  that  it  will  continue  bubbling  for  nearly  half  an  hour  toge- 
ther. 

20.  Let  a  piece  of  cork  be  suspended  by  a  thread  at  one  end 
of  a  balance,  and  counterpoised  by  a  leaden  weight,  suspended 
in  the  same  manner,  at  the  other.  Let  this  balance  be  hung  to 
the  inside  of  the  lop  of  a  large  receiver;  set  it  on  the  pump, 
and  exhaust  the  air,  the  cork  will  preponderate,  and  shew  itself 
to  be  heavier  than  the  lead  ;  let  in  ihe  air  again,  the  equilibrium 
will  be  restored.  The  reason  is,  since  Ihe  air  is  a  fiuid,  and  all 
bodies  lose  as  much  of  their  absolute  weight  in  it  as  is  equal  to 
the  weight  of  their  bulk  of  Ihe  lluid,  the  cork  being  Ihe  larger 
body,  loses  more  of  its  real  weight  than  the  lead  ;  and  therefore 
must  be  heavier,  to  balance  it  under  the  disadvantage  of  losing 
some  of  its  weight.  This  disadvantage  being  taken  olf  by  remov- 
ing the  air,  the  bodies  gravitate  according  to  their  real  (pianti- 
ties  of  matter,  and  the  cork  which  balanced  the  lead  in  air, 
shews  itself  to  be  heavier  when  in  vacuo. 

21.  Set  a  lighted  candle  upon  the  pump,  cover  it  with  a  tall 
receiver.  If  the  receiver  hold  a  gallon  of  air,  the  candle  will  burn 
a  minute  ;  and  having  gradually  decayed  from  the  first  instant,  it 
will  go  out  ;  which  shews  that  a  constant  supply  of  fresh  air  is 
as  necessary  to  feed  llame  as  to  support  animal  life.  The  mo- 
ment the  candle  goes  out,  the  smoke  will  ascend  to  the  lop  of 
Ihe  receiver,  and  form  a  cloud  ;  upon  exhausting  the  air,  the 
smoke  will  fall  down  to  the  botlom  of  the  receiver,  and  leave  it 
clear  at  Ihe  lop.  This  shews  that  smoke  does  not  s^ecnd  on 
account  of  its  being  positively  light,  but  beiause  it  is  lighter 
than  air;  and  its  falling  to  the  bottom  when  the  air  is  taken 
awav.  shews  that  it  is  not  destitute  of  weight.     So  most  sorts 
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of  wood  ascend  or  swim  in  wafer ;  and  yet  tlierc  are  none  hIio 
doubt  of  the  wood's  having  gravity  or  weight. 

22.  Set  a  receiver,  open  at  top,  on  the  air-pump,  cover  it  with 
a  brass  plate  and  wet  leather  ;  having  exhausted  it  of  air,  let 
l!ie  air  in  again  at  top  through  an  iron  pipe,  making  it  pass 
through  a  charcoal  llame  at  tlie  end  of  the  pipe;  vvlien  the  re- 
ceiver is  full  of  that  air,  lift  up  the  cover,  and  let  down  a  mouse 
or  bird  into  the  receiver ;  the  burnt  air  will  immediately  kill  it. 
If  a  candle  be  let  down  into  that  air,  it  will  go  out  directly  ;  but 
by  letting  it  down  gently,  it  will  drive  out  the  impure  air  and 
good  air  will  get  in. 

23.  Set  a  bell  on  the  pump-plate,  having  a  contrivance  so  as 
to  ring  it  at  pleasure,  and  cover  it  with  a  receiver  ;  then  make 
the  clapper  strike  against  the  bell,  and  the  sound  will  be  veiy 
well  heard  ;  exhaust  the  receiver  of  air,  if  the  clapper  be  made  to 
strike  ever  so  hard  against  the  bell,  it  will  make  no  sound  :  this 
shews  that  air  is  absolutely  necessary  for  the  propagation  of 
sound. 

Of  condensed  Air. — We  now  proceed  to  shew  that  the  air 
can  be  condensed,  or  pressed  into  less  space  than  what  it  gene- 
rally occupies,  by  an  instrument  called  a  condenser  ;  see  page 
23  for  an  engraving  of  the  machine.  It  consists  of  a  brass  bar- 
rel containing  a  piston,  which  has  a  valve  opening  downwards: 
as  the  piston  is  raised,  the  air  passes  through  the  valve  ;  as  the 
piston  is  pushed  doun,  the  air  cannot  return,  and  is  therefore 
forced  tlirougli  a  valve  at  the  bottom  of  the  barrel,  that  allows 
it  to  pass  into  the  receiver,  but  prevents  it  returning.  At  every 
stroke  of  the  piston,  more  air  is  thrown  into  the  receiver,  which 
is  of  very  thick  and  strong  glass.  The  receiver  is  held  down 
upon  the  plate  by  a  bar,  firndy  screwed  to  two  upright  props, 
and  the  air  is  let  out  of  the  receiver  by  a  cock.  A  great  variety 
of  experiments  may  be  performed  by  means  of  condensed  air. 
Thus  the  sound  of  a  bell  is  much  louder  in  condensed  than  in 
common  air;  and  a  phial  that  would  bear  the  pressure  of  the 
common  atmosphere,  when  the  airis  exhausted  from  the  inside, 
will  be  bjoken  by  condensing  the  air  around  it. 

The  Air  Gun — This  pneumatic  instrument  will  drive  a  bullet 
with  great  violence  by  means  of  condensed  air,  forced  into  an 
iron  ball  by  a  condenser;  but  if  the  ball  be  not  very  good,  it  is 
apt  to  burst,  and  injure  the  operator.  In  1820  a  man  was  killed 
in  Yorkshire  by  the  bursting  of  the  air-ball  of  an  air  gun.  There 
are  many  contrivances  used  in  constructing  air-guns  ;  some 
have  a  small  barrel  contained  within  a  large  one  ;  and  the  space 
between  the  two  barrels  serves  for  the  reception  of  condensed 
air.  The  magazine  air-gun  differs  from  the  common  one  only 
by  having  a  serpentine  barrel  which  contains  ten  or  twelve  balls  : 
these  are  brouglit  into  the  shooting  barrel  successively,  by 
ijieans  of  a  lever  ;  and  they  may  be  discharged  so  fast  as  to  be 
nearly  of  the  same  use  as  so  many  different  guns :  see  Air  Gun, 
page  23. 

POA,  Annua.  {Aunwd  Meadow-Orass.)  This,  the  most 
general  plant  in  all  nature,  grows  in  every  situation  where 
there  is  vegetation.  It  has  been  spoken  of  as  good  in  cultiva- 
tion, and  has  had  the  term  Suffolk  grass  applied  to  it,  from  its 
having  grown  in  that  county. 

PoA  Aquatica,  (  WatL-r  Meadow-Grass,')  is  quite  an  aquatic, 
but  is  eaten  when  young  by  cattle,  and  is  very  useful  in  fenny 
countries  :  it  is  highly  ornamental,  and  might  be  introduced 
into  ponds  for  the  same  purpose  as  Arundo  p/irni/mites :  it 
might  also  be  planted  with  Festuca  eliitior  and  Plialaris  arundi- 
nacea,  in  wet  dug-out  places,  where  it  would  be  useful  as  fodder, 
and  form  excellent  slieltcr  for  game. 

PoA  Fluitans,  (Flolc  Fcscue-Grnss,)  would  be,  of  all  others, 
the  most  nutritive  and  best  plant  for  feeding  cattle  ;  but  it 
thrives  only  in  water.  It  is  highly  recommended  by  the  editor 
of  Curtis's  Observations  on  Brilisli  Grasses,  5th  edition.  Cat- 
tle are  very  fond  of  it ;  but  it  is  nut  to  be  cultivated,  except  in 
ponds,  being  perfectly  aquatic  Linna;us  speaks  of  the  seeds 
being  collected,  and  sold  in  Poland  and  Germany  as  a  dainty 
for  culinary  purposes  ;  but  it  is  never  seen  used  here,  neither 
are  the  seeds  to  be  collected  in  great  quantities.  Stillinglleet 
speak.,  highly  of  its  merits  in  a  water  meadow,  and  also  quotes 
Kay's  account  of  the  famous  meadow  at  Orchiston,  near  Salis- 
bury. There  this,  as  well  as  Poa  trivia/is,  most  certainly  is  in 
its  highest  perfection  ;  but  the  real  and  general  value  of  grasses, 
or  other  plants,  must  not  be  estimated  by  local  instances. 


PoA  Prateusis,  (Smontlted-slalhed  Itleaduic-Grass,)  is  also  a 
grass  of  considerable  merit,  when  itsuits  the  soil ;  it  affects  a  dry 
situation,  and  in  some  such  places  it  is  the  principal  herbage. 

PoA  Trivialis.  {Kouyh-stalked  Meadow-Grass.)  Those  who 
have  observed  this  grass  in  our  best  watered  meadows,  arid  in 
other  low  pasture  lands,  have  naturally  been  struck  with  its 
great  produce  and  fine  herbage.  In  some  such  places,  it  un- 
doubtedly appears  to  have  every  good  quality  that  a  plant  of 
this  nature  can  possess ;  it  is  a  principal  grass  in  the  famous 
Orchiston  meadow,  near  Salisbury  ;  but  persons  should  not  be 
altogether  caught  by  such  appearances  ;  for  it  is  in  some  lands, 
and  such  as  would  produce  good  red  clover,  a  very  diminutive 
and  insignilicant  plant  indeed.  When  persons  wish  to  intro- 
duce it,  they  should  carefully  examine  their  neighbouring  pas- 
tures, and  see  how  it  thrives  in  such  places.  The  seeds  are 
small,  and  six  pounds  would  be  sufficient  for  an  acre,  with 
others  that  affect  a  similar  soil. 

POCKET,  in  the  v\oollen  trade,  a  word  used  to  denote  a 
larger  sort  of  bag,  in  which  wool  is  packed  up  to  be  sent  from 
one  part  of  the  kingdom  to  another.  The  pocket  contains 
usually  twenty-five  hundred  weight  of  wool. 

POEM.     See  Poetry. 

POETRY,  is  that  kind  of  literary  composition  which  is 
characterized  by  metrical  harmony,  and  is  by  its  very  nature 
incapable  of  accurate  definition.  In  the  English  language, 
versification  depends  on  the  modulation  of  the  accents  and 
the  disposition  of  the  pauses,  to  which  is  generally  added  the 
recurrence  of  rhyme.  "The  heroic  verse  consists  often  syllables  ; 
its  harmony  is  produced  by  a  certain  proportionate  distribution 
of  accented  and  unaccented  syllables;  and  its  specific  charac- 
ter, whether  lively  or  solemn,  soft  or  slow,  is  determined  by 
their  order  and  arrangement.  When  unaccented  and  accent- 
ed syllables  are  regularly  alternated,  it  is  called  the  iambic 
verse ;  as, 

**  A  sbeplherd's  boy,|  he  seeks  |no  highler  name. 
Led  fortlij  his  flockj  besidej  the  sil[ver  Thame." 

When  this  order  is  inverted,  and  the  unaccented  is  preceded 
by  the  accented  syllable,  it  is  called  a  trochaic  verse ;  as, 

II  I 

*'  Ambition  first  sprwti]  from  tlie  Ijlest  abodes." 

lilt 
"  Take,  Iioly  earth,  all  that  my  soul  holds  dear. 

The  heroic  verse  is  often  diversified  by  the  intervention  of  an 
Alexandrine  line  of  twelve  syllables,  which  is  liberally  used  by 
Dryden  :  its  abuse  is  pointedly  censured  by  Pope: 

*'  A  needless  Alexandrine  ends  the  song, 

AVIiich,  like  a  wounded  snake,  drags  its  slow  length  along." 

It  forms  a  noble  termination  : 

"  Teach  me  to  love  and  to  forgive  j 

Exact  my  own  defects  to  scan, 

What  others  are  to  feel,  and  know  myself  a  man." 

The  common  anapestic  verse,  of  eleven  and  twelve  syllables, 
in  which  the  accent  falls  on  every  third  syllable,  has  generally 
been  appropriated  to  hnmorous  subjects  :   when  formed  into 
the  stanza,  it  assumes  a  different  character.     In  the  noble  war- 
song  of  Burns,  it  is  however  a  strain  truly  sublime  ;  and  in  tlu. 
following  passage  flows  with  equal  sweetness  and  pathos : 
"  'Tis  night,  and  the  landscape  is  lovely  no  more  : 
I  mourn,  but,  ye  woodlands,  I  mourn  not  for  jou  ; 
Fur  morn  is  approacliing,  your  ch,irms  to  restore, 
Perfum'd  with  fresh  frafranoe,  and  glittering  with  dew. 
Nor  jet  for  the  ravage  of  winter  I  mourn  ; 
Kind  Nature  the  embrjo  blossom  will  save  : 
But  when  sliall  spring  risit  the  mouldering  urn  ? 
Oh!   when  shall  it  dawn  on  the  night  of  the  grave?" 

The  occurrence  of  double  rhymes  is  neither  very  frequent 
nor  very  easy  in  English  verse;  they  are  chiefly  employed  in 
songs,  and  are  seldom  admitted  in  the  higher  order  of  lyrical 
composition.  The  following  passage  from  Dryden's  Ode  on 
St.  Cecilia's  Day,  afl'ords  the  most  happy  example  of  this  kind 
of  verse  in  our  language: 

*'■  Softly  sweet  in  Lydian  measures, 

Soon  lie  sooth'd  tiis  soul  to  pleasures  ; 

^  ar,  he  sung,  is  toil  and  trouble, 

Honour  but  an  empty  bubble  ; 
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NcvLT  oiulirij,  slill  bctinnliiR, 
f  inliliii'^  slill.  ni]il  Htill  ilcstroving  : 
irihe  world  Ix-'  wnith  thy  wiiinii)^, 
Tliiiik,  Oh  !   Ihink  it  wiirth  ciiji'ving." 

lilaiik  verae  is  composed  of  lines  often  sjilables  each,  which 
flow  into  eaeh  otlicr  without  the  intervention  of  rhymes;  its 
nietricnl  prineiples  reside  in  its  panscs,  which  shoiihl  be  so 
judielouslv  sprtail  as  never  to  suder  the  aeeonipnniment  of 
rhyme  to  he  missed.  Attempts  hiivc  been  lu.xAv  to  enlarjje  the 
limits  of  blank  verse,  by  the  introduction  of  various  measures 
analogous  to  those  employed  in  rhyme  :  but  to  all  these  ellorts 
the  penius  of  the  lan;;ua;;c  discovers  an  invincible  rcpii;;nanec  ; 
vainly  arc  varieties  presented  to  the  eye,  wliicli  arc  impercep- 
tible to  the  mind,  and  iintasted  by  the  ear.  All  rhynicless 
numbers  either  How  into  (;ood  blank  verse,  or  form  lines  harsh 
and  intractable  ;  a  succession  of  abrupt  sounds  atid  mutilated 
sentences,  which  by  no  art  of  typography,  by  no  imposition  of 
nomenclature,  can  be  made  to  constilulc  any  metre;  at  all. 

/-"oe/ien/ (Vrtsji/undon.  — Pastoral  poetry  is,  above  all  otlier, 
the  most  limited  in  its  object ;  and  when  formed  on  the  model 
presented  to  ns  by  ViiRil  and  Theocritus,  should  be  a  descrip- 
tion of  rural  scenes  and  natural  feelings,  enriched  with  clcj^ant 
languapc,  and  adorned  by  the  most  melodious  numbers.  The 
ballad  is  perhaps  the  happiest  vehicle  of  pastoral  poetry,  and 
there  are  in  our  laiif;ua;;e  many  ballads  of  extiuisitc  beauty. 
The  name  of  Klesy.  originally  p;iven  to  funeral  monody,  was 
afterwards  attached  to  all  plaintive  strains.  In  the  Greek  and 
Latin  lansuasres  it  was  always  written  in  alternate  hexameter 
and  pentameter  verso.  Hy  the  moderns  an  elegiac  stanza  was 
invented,  assimilating  as  nearly  as  possible  with  those  slow 
melodious  numbers.  Many  elegies,  and  perhaps  the  best,  are 
expressive  only  of  soothing  tenderness.  Such  are  those  of 
Tyrtieus  and  Alca-ns,  imitated  by  Tibullus  amonR  the  Ro- 
mans, and  so  happily  by  our  countryman  Hammond.  The 
Jesse  of  Shenstone,  which  has  perhaps  never  been  surpassed, 
is  all  pathos.  The  celebrated  cicicy  of  Gray  combines  every 
charm  of  description  and  sentiment.  The  elegiac  stanza,  the 
monotony  of  which  soon  .becomes  oppressive  to  the  car,  is 
sometimes  happily  exchanged  for  a  lighter  measure,  as  in 
Cowper's  Juan  Fernandez: 

*'  Ye  winds  that  have  made  me  }Our  sport, 
Cnnvey  to  this  desolate  shore 

Some  coidial  endearing  report 
Ufa  land  I  shall  visit  no  more. 

M_v  friends  do  they  now  and  then  send 
A  wish  or  a  Ihoiighl  after  tne  ? 

Oh!  tell  me  I  yet  have  a  tViend, 

Tbougli  a  friend  I  am  never  to  see."' 

The  Sonnet  represents  in  an  abridged  form  the  ancient  elegy, 
or  the  same  slow  stanza  is  assigned  to  each,  and  the  senti- 
ments suitable  to  the  one  arc  appropriate  to  the  other.  It  is 
always  limited  to  fourteen  lines,  an  artificial  character,  which 
should  seems  to  indicate  an  Oriental  extraction.  Lyric  poetry 
is  versatile  and  miscellaneous,  admitting  almost  every  diversity 
of  measure  and  of  subject.  Love  and  heroism,  fiicndship  and 
devotional  sentisnent,  the  triumphs  of  beauty  and  the  praises 
of  patriotism,  are  all  appropriate  to  lyrical  composition.  The 
soul  of  enthusiasm,  the  spirit  of  philosophy,  the  voice  of  sym- 
pathy, may  all  breathe  in  the  same  ode.  Of  our  lyrical  writers, 
Dryden  is  confessedly  eminent;  Gray  is  distinguished  by  the 
majesty  and  delicacy  of  bis  expression  and  the  correctness  of 
bis  style;  Collins  is  occasionally  animated  by  a  portion  of 
Pindaric  spirit.  But  perhaps  there  has  not  appeared  in  our 
language  a  more  chaste  and  pleasing  lyric  poi.t  than  the  prc- 
.»ent  professor  Smyth,  of  Cambridge,  whose  English  lyrics 
breathe  throughout  all  the  chaste  and  soothing  strains  of 
genuine  poetic  enthusiasm.  Didactic  poetry  is  minutely  pre- 
ceptive, and  professes  to  convey  useful  instruction  on  some 
particular  sobject.  It  is  obviously  not  easy  to  discover  situ- 
«tions  in  which  an  author  may  become  a  practical  teacher, 
without  ceasing  to  be  the  poet:  and  this  difficulty  is  aggra- 
vated to  the  Lnglish  writer,  who  has  not  the  resources  of  the 
Greek  and  Roman  in  the  metrical  capacities  of  his  language. 
Satirical  poetry  is  descriplive  of  men  and  manners;  its  aim  is 
to  delineate  the  follies  and  chastise  the  vices  of  the  age.  Satire 
is  eudciitly  the  ollspring  of  polished  times;  and,  unlike  other 


pocbs,  the  satirist  finds  his  empire  enlarged,  and  his  iiillucncR 
extended,  by  the  progress  of  .society.  Satire  i.s  lilhcr  pointed 
or  oblique  ;  ebxpienec  is  the  soul  of  the  one,  lidiculc  of  the 
other.  The  one  rushes  on  its  object  in  a  torrent  of  vehemence 
and  declamation  ;  the  other  pursues  a  smooth  tortuous  course, 
oecasi(mally  rcllecting  to  the  mind  the  most  momentous  truths 
in  the  playful  aspect  of  wit  and  humour.  Kpic  poetry  concen- 
trates all  that  is  Hubliine  in  action,  dcscriplioti,  or  sentiment. 
In  the  strui^tiire  of  a  regular  epic;  poem,  criticism  requires  that 
the  fable  should  be  founded  iti  fact,  and  that  fiction  should  fill 
the  picture  of  which  the  outline  is  traced  by  truth.  In  the  con- 
duct of  the  poem,  it  is  exacted  that  the  maehinery  be  subser- 
vient to  the  main  design,  and  that  the  action  should  be  simple 
and  uniform.  There  are,  however,  many  poems  of  the  epic  or 
heroic  cast,  to  which  criticism  has  hithctto  assigned  no  name. 

It  is  obvious  that  the  poetical  nomenilature  established  on 
classical  authority,  is  not  snlheienlly  extensive  to  include  all 
the  compositions  of  modern  times.  To  what  classical  school 
shall  we  refer  the  noble  ethics  of  I'opc  in  his  Kpislles,  and  of 
Cowper  in  his  Task  ?  By  what  name  shall  we  designate  the 
Traveller  and  the  Deserted  Village,  the  I'leasures  of  Memory, 
the  Pleasures  of  Hope,  neither  of  which  is  like  the  Pleasures 
of  Imagination  included  in  the  didaitic  species,  with  many 
other  exquisite  productions.  Originally  the  drama  was  a  me- 
trical composition,  and  exhibited  all  the  critical  refinements  of 
poetry.  The  title  of  poet  is  still  given  to  every  dramatic 
author,  although  he  should  have  written  in  prose,  and  although 
the  highest  dramatic  powers  may  exist  without  the  smallest 
talent  for  poetry.  The  avowed  object  of  the  drama  is  to 
develop  the  passions,  or  to  delineate  the  manners  of  mankind: 
tragedy  effects  the  one,  and  comedy  the  other.  In  the  English 
language  are  many  popular  dramas  of  a  mixed  character, 
which  are  written  in  verse  intermingled  with  prose,  and  which 
are  called  plays.  The  English  drama  deviates  essentially  from 
that  of  classical  antiquity;  and  independent  of  the  division  of 
acts  and  scenes,  there  is  little  resemblance  between  them. 

The  curiosa  fvlicilas,  that  charm  or  felicity  of  expression 
which  Horace  so  happily  exemplified,  is  one  of  the  most  power- 
ful agents  in  producing  poetical  emotion.  It  is  the  attribute 
which  belongs  only  to  the  poet  of  nature  ;  and  is  the  effusion 
of  some  fortunate  moments,  when  consummate  judgment  has 
been  itnpellcd  and  inspired  by  exquisite  feeling.  The  spirit  of 
poetry  is  not  confined  to  subjects  of  dignity  and  importance  ; 
it  may  be  perceived  in  a  simple  lay,  and  even  in  a  sportive 
song.  It  visited  .Sappho,  as  it  had  sojourned  with  Pindar  ;  and 
was  as  truly  the  attendant  of  Theocritus  as  of  Homer.  Nor  is 
poetical  emotion  inspired  only  by  the  song  of  heroes  and  of 
gods ;  it  may  be  awakened  even  by  the  strain  of  playful 
tenderness,  in  which  the  lover  celebrates  some  darling  of  his 
mistress.  See  Blair's  Lectures,  C'AMl'iHiLL's  Philosophy  of 
Rhetoric,  Kaimes's  Elements  of  Criticism. 

POINT,  in  Geometry,  as  defined  by  Euclid,  is  a  quantity 
which  has  no  parts,  or  which  is  indivisible.  Points  are  the 
ends  or  extremities  of  lines.  If  a  point  is  supposed  to  be  moved 
any  way,  it  will,  by  its  motion,  describe  a  line. 

Point,  is  also  an  iron  or  steel  instrument,  used  with  some 
variety  in  several  arts.  Engravers,  etchers,  cutters  in  wood, 
&c.  use  points  to  trace  their  designs  on  the  copper,  wood, 
stone,  &c. 

Point,  in  the  Manufactories,  is  a  general  term  used  for  all 
kinds  of  laces  wrought  with  the  needle;  such  arc  the  point  de 
Venice,  point  de  France,  point  de  (Jenoa,  &.C.  which  are  distin- 
guished by  the  particular  economy  and  arrangement  of  their 
points. 

Point,  among  Sailors,  a  low  arm  of  the  shore  which  pro- 
jects into  the  sea,  or  into  a  river,  beyond  the  contiguous  part  of 
the  beach.  7o  Poiut  a  Gun,  to  direct  it  towards  any  particular 
object  or  point.  To  Point  a  Sail,  to  affix  points  through  the 
eyelet  holes  of  the  reefs.     Sec  Points. 

Point  lilank,  in  Gunnery,  denotes  the  shot  of  a  gun  levelled 
horizontally. 

POINTING,  in  Naval  affairs,  is  the  operafioti  of  tapering 
the  end  of  a  rope,  and  weaving  some  of  its  yarns  into  a  kind  of 
mat  about  the  diminished  part  of  it,  so  as  to  thrust  it  more 
easily  through  any  bole,  and  prevent  it  from  being  untwisted. 
Thus  the  end  of  a  reef-line  is  pointed  so,  that  being  stiller,  it 
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may  more  readily  jienetrate  the  eyelet  holes  of  the  reef;  and  the 
ends  of  the  strands  of  a  cahle  are  occasionally  pointed  for  the 
greater  conveniency  of  splicing  it  to  another  cable,  especially 
when  this  task  is  frequently  performed.  The  extremities  of 
the  splice  of  a  cable  are  also  pointed,  that  it  may  pass  with 
more  facility  through  the  hawse-holes.  In  ships  of  war,  it  is 
customary  to  point  the  ends  of  almost  all  the  ropes. 

POINTS,  in  Naval  aflairs,  flat  pieces  of  braided  cordage, 
tapering  from  the  middle  towards  each  end,  whose  lengths  are 
nearly  double  the  circumference  of  the  yard,  and  used  to  reef 
the  courses  and  top-sails  of  a  square-rigged  vessel  ;  they  are 
fixed  to  the  sails  by  passing  one  through  every  eyelet  hole  in 
the  reef-bands,  and  making  two  knots  upon  it,  one  on  each 
side  of  the  sail,  to  prevent  its  falling  out.     See  Reef. 

Points  of  the  Compass,  are  the  32  principal  points  into 
which  the  horizon  aud  compass-card  are  divided.  &«  Compass. 

Points,  in  Heraldry,  are  the  several  different  parts  of  an  es- 
cutcheon, denoting  the  local  positions  of  any  figure. 

POISONS,  substances  which,  when  applied  to  living  bodies, 
tend  to  derange  the  vital  functions  and  produce  death.  Some 
poisons  act  by  their  corrosive  properly,  as  arsenic  and  cor- 
rossive  sublimate  ;  other  poisons  by  being  most  powerfully  as- 
tringent ;  some  poisons  are  acrid,  others  narcotic  and  stupefy- 
ing, which  probably  have  a  direct  power  upon  the  brain;  some 
destroy  animal  life  by  their  putrescent  qualities. 

rolSOXS,  WITH   THEIK  SYMPTOMS  AND  ANTIDOTES. 

Substances.  Concentrated  acids :  the  vitriolic,  nitric,  muri- 
atic, oxalic,  &c. — Si/miHoms.  Burning  pain,  vomiting.  Matter 
thrown  up  elTervesces  with  chalk,  or  salt  of  tartar,  or  lime,  or 
magnesia. — Antidotes.  Calcined  magnesia  :  one  ounce  to  a 
pint  of  warm  or  cold  water.  A  glass  full  to  be  taken  every 
two  minutes,  so  as  to  excite  vomiting.  Soap,  or  chalk  and 
water;  mucilaginous  drinks  afterwards,  such  as  linseed-tea,  or 
gum  arable  and  water. 

Substances.  Alkalies:  soda,  ammonia,  lime,  &,c. — Sipnptoms. 
Nearly  the  same  as  above:  the  ejected  matter  does  not  effer- 
vesce with  alkalis,  but  with  acids. — Antidotes.  Vinegar  and 
lemon  juice:  a  spoonful  or  two  in  a  glass  of  water  very  fre- 
quently ;  simply  warm  water. 

Substances.  Mercurial  preparations  :  corrosive  sublimate, 
&c.  &c. — Si/mptoms.  Sense  of  constriction  in  the  throat :  mat- 
ter vomited  sometimes  mixed  with  blood. — Antidotes.  White 
of  eggs;  twelve  or  fifteen  eggs  beat  up  and  mixed  with  a 
quart  of  cold  water.  A  glass  full  every  three  minutes.  Milk, 
gum-water,  linseed-lea. 

Substances.    Arsenical  preparations  :  white  arsenic,  &c.  &c. 

Si/mptoms.  Extreme  irritation,  pain,  sickness,  and  speedy 
death,  if  the  poison  be  not  soon  counteracted. — Antidote's. 
Warm  water  with  sugar,  in  large  quantities,  to  excite  vomit- 
ing. Lime-water,  soap  and  water,  pearl-ash  and  water,  muci- 
laginous drinks. 

Substances.  Preparations  of  copper,  brass,  &c.  verdigris, 
halfpence,  pins.  Stc.  he— Symptoms.  Neatly  the  same  as  from' 
TiiQrcury.—Ayitidotes.  White  of  eggs  :  (see  under  mercury,) 
mucilaginous  drinks. 

Substa7ices.  Preparations  of  antimony  :  emetic  tartar,  &c. — 
symptoms.  Extreme  sickness,  with  other  symptoms  of  poison, 
as  above  stated. — Antidotes.  Warm  water,  or  sugar  and  water  ; 
afterwards  a  grain  of  opium,  or  fifteen  drops  of  laudanum  every 
quarter  of  an  hour,  for  two  or  three  times. 

Substance.  Nitre. — Si/mptotns.  Obstinate  vomiting,  some- 
times of  blood,  &c.  he— Antidotes.  The  same  as  for  arsenic, 
with  the  exception  of  lime-water  and  alkalies. 

Substance.  PUosphorus.— Symptoms.  Like  mineral  acid. — 
Antidotes.     Same  treatment  as  last  mentioned. 

Substances.  Lead  :  sugar  of  lead,  goidard  extract,  &c. — 
Si/mptoyns.  (Jreat  pain  in  tlic  stomach,  with  constriction  of  the 
throat.  &,c.  ike— Antidotes.  Large  doses  of  Glauber's  or  Epsom 
salts,  in  warm  water. 

Substances.  Opium,  henbane,  hemlock,  nux  vomica,  deadly 
nightshade,  berries,  mushrooms,  fee.  hc—Si/mjitoms.  Stupor, 
desire  to  vomit,  heaviness  in  the  head,  dilated  pupil  of  the  eye, 
delirium,  and  speedy  deMh.—A7itidotcs.  Four  or  five  grains 
of  tartar  cmelic  in  a  glass  of  water  ;  if  this  does  not  succeed, 
four  giaiiis  of  blue  vitroil,  as  an  emetic.     Do  not  give  large 


quantities  of  water.  After  the  poison  has  been  ejected,  give 
vinegar,  lemon  juice,  or  cream  of  tartar.  Strong  coffee  also  is 
useful. 

Substance.  Poison  of  the  yellow-billed  sprat. — Antidote. 
Solution  of  sugar. 

Opium  and  arsenic,  it  is  well  known,  are  poisons  ;  and,  as 
the  effects  of  these  are  often  fatal  before  medical  aid  can  be 
procured,  it  may  not  be  improper  to  state  briefly  the  principal 
antidotes  to  either.  When  poison  of  any  kind  has  been  swal- 
lowed, the  immediate  object  should  always  be  that  of  endea- 
vouring to  excite  vomiting;  but  much  time  is  often  lost  by 
waiting  the  operations  of  medical  emetics,  when  the  discharge 
from  the  stomach  might  be  much  more  speedily  effected  by 
mechanical  means.  Let,  then,  the  persons  who  are  about  the 
individual  who  has  taken  poison,  force  a  feather,  or  a  piece  of 
stick,  or  any  thing  that  can  be  immediately  procured,  down  the 
throat,  and  thus  continue  to  irritate  the  parts  till  vomiting  is 
induced.  Emetics  are  of  course  to  be  administered  as  soon  as 
they  can  be  procured,  when  the  power  of  swallowing  is  not 
suspended.  After  the  contents  of  the  stomac!i  have  thus  been 
discharged,  it  is  of  consequence  to  recollect  that  acids  are  the 
best  correctives  of  opium,  and  alkalies  of  arsenic.  In  the  one 
case,  that  of  opium,  then,  let  vinegar  or  lemon  juice,  diluted 
with  about  an  equal  quantity  of  water,  be  freely  and  copiously 
administered  :  in  the  other,  that  of  arsenic,  let  a  solution  of 
soap  in  water  be  made  as  strong,  and  poured  down  as  quickly 
as  possible.  This  last  answers  a  double  purpose,  ihe  alkali  of 
the  soap  acting  upon  the  acid  of  the  arsenic,  and  thus  destroy- 
ing its  virulence  ;  and  the  oily  principle  of  this  material,  liber- 
ated in  some  measure  from  its  alkali,  seems  to  lubricate  the 
coat  of  the  stomach,  and  thus  at  once  to  abate  the  inflammation 
already  excited,  and  to  defend  the  parts  from  the  further 
influence  of  Ihc  poison.     See  Syringe. 

POLACRE,  in  sea  language,  a  ship  with  three  masts,  usually 
navigated  in  the  Mediterranean  ;  each  of  the  masts  are  com- 
monly formed  of  one  piece,  so  that  they  have  neither  tops  or 
cross-trees,  neither  have  they  any  horses  to  their  upper  yards, 
because  the  men  stand  upon  the  top-sail  yards  to  loose  or  furl 
the  top-gallant-sails,  and  upon  the  lower  yards  to  loose,  reef, 
or  furl  the  top-sails,  the  yards  being  lowered  sufficiently  down 
for  that  purpose. 

POLAR,  relating  to  the  pole. 

Polar  Circles.     See  Circle. 

POLE,  in  Astronomy,  one  of  the  extremitiesof  the  imaginary 
axis  on  which  the  sphere  is  supposed  to  revolve.  These  two 
points  are  each  90  degrees  from  the  equator,  that  towards  the 
north  being  called  the  north  pole,  and  the  other  the  south  pole. 

Pole,  in  Geography,  one  of  the  points  on  w  hich  the  terraque- 
ous globe  turns,  each  of  them  being  90  degrees  distant  from  the 
equator,  and  are  denominated  the  north  or  south  pole,  accord- 
ing as  they  point  towards  the  north  or  south  points  of  the  hea- 
vens. In  consequence  of  the  inclination  of  the  terrestrial  axis 
to  the  plane  of  the  ecliptic,  and  its  parallelism  during  its  annual 
motion  in  its  orbit,  these  parts  of  the  world  have  only  one  day 
and  one  night  throughont  the  year,  each  continuing  for  about 
six  months. 

It  is  singular  that  though  the  poles  have  a  greater  portion  of 
light  than  any  other  parts  of  the  globe,  yet  the  name  by  which 
they  are  denoted  in  most  languages,  both  ancient  and  modern, 
is  derived  from  terms  signifying  darkness  and  obscurity  ;  but 
though  they  really  enjoy  more  light  upon  the  whole  than  any 
other  parts,  yet  in  consequence  of  the  obliquity  with  which  the 
rays  of  the  sun  fall  upon  them,  and  the  great  length  of  winter 
nighl,  the  cold  is  so  intense,  that  those  parts  of  the  globe  that 
lie  near  the  poles  have  never  been  fully  explored,  though  the 
allcMipt  has  been  repeatedly  made  by  the  most  celebrated 
navigators. 

-£■/(  ration  of  the  Pole,  is  an  angle  subtended  between  the 
horizon  of  any  place,  and  a  line  drawn  from  thence  to  the  pole, 
which  is  always  equal  to  the  latitude  of  the  place. 

Pole,  in  Spherics,  a  point  C(|ually  distant  from  every  p,i>t 
of  the  circumference  of  a  great  circle  of  the  sphere;  or  it  is  a 
point  90°  distant  from  the  plane  of  a  circle,  and  in  a  line  called 
the  axis,  passing  perpendicularly  through  the  centre.  The 
zenith  and  nadir  are  the  poles  of  the  horizon;  and  the  poles 
of  the  equator  are  the  same  with  those  of  the  sphere. 
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Machine  fur  Illiistiatinri  the  Efftels  of  the  Centrifugal  Force  in 
FluttaiiiKj  llie  I'ulis  of  the  F.<irlh.—'V\\K  f(illi)wiiiic  liturc  ropie- 
sciits  tliis  iiiacliiiio,  wliicli  CDiisists  of  t»i)  llixiblo  circular 
lidops,  A  IJ  and  C  l»,  orossins;  cacli  otlirr  at  rif;lit  ari!,'lrs,  and 
fixed  to  till-  vfilical  axis  K  F  at  ils  lnwer  rxtrcmily,  Imt  loll 
liioso  at  till!  polo  or  intcrseclioii  K.  IT  this  axis  lie  made  (o 
rovolvc  rapidly  by  means  of  tlic  wiiicli  m,  and  tlic  wheel  and 


pinion  n,o,  the  middle  parts  A,  U,  C,  I),  «ill,  by  their  centrifii- 
fcal  foree,  swell  out  and  strike  against  llie  frame  ;  if  the  pole  E, 
uben  sinking;,  is  not  stopped  by  means  of  a  pin  E  fixed  in  tlic 
vertical  axis.  The  hoops,  therefore,  have  a  splieroidal  form  ; 
the  equatorial  beins  larger  than  the  polar  diameter. 

Poles  of  the  LV/i/j^if,  arc  two  points  on  the  surface  of  the 
sphere,  23°  .tO'  distant  from  the  poles  of  the  world,  and  yo'" dis- 
tant from  every  part  of  the  ecliptic. 

PoLFs,  in  Magnetism,  arc  two  points  of  a  loadstone  corre- 
sponding to  the  poles  of  the  world ;  the  one  pointing  to  the  north, 
the  other  to  the  south.     See  Magnetism. 

Pole,  or  Polar  Star,  is  a  star  of  the  second  magnitude,  the 
last  in  the  tail  of  ursa  minor. 

Pole,  Perch  or  Rod,  in  Surveying,  is  a  measure  containing 
sixteen  feet  and  a  half. 

POLE-AXE,  a  sort  of  hatcbet,  nearly  resembling  a  battle- 
axe,  having  a  handle  about  fifteen  inches  long,  and  being  fur- 
nished witli  a  sharp  point,  bending  downwards  from  the  back 
of  its  head.  It  is  principally  used  on  board  of  sliips  to  cut 
away  the  rigging  of  an  adversary  who  endeavours  to  board. 
They  have  also  been  sometimes  employed  in  boarding  an 
enemy  whose  hull  was  more  lofty  than  that  of  the  boarders,  by 
driving  the  points  into  her  side,  one  above  another,  and  thereby 
forming  a  kind  of  scaling-ladder  ;  whence  they  are  sometimes 
called  hoardiny-axes. 

POLECAT,  in  Zolilogy,  the  name  by  which  a  creature  of  the 
weasel  kind  is  known.  It  is  sometimes  also  called  Filchct, 
and  is  remarkable  for  its  stinking  smell.  This  animal  proves 
exceedingly  destructive  to  rabbits  when  it  finds  a  lodgment  in 
warrens ;  many  contrivances  are  therefore  made  fur  ils  destruc- 
tion. 

POLEMOSCOPE.in  Optics,  a  kind  of  rcnccting  perspective 
glass  invented  by  Hevellns,  who  commends  it  as  useful  in 
sieges,  &.c.  for  discovering  what  the  enemy  is  doing,  while  the 
spectator  lies  hid  behind  an  obstacle. 

POLES,  i'mltr  Bare,  the  situation  of  a  ship  at  sea,  when  all 
her  sails  are  furled.     See  Sct^DDiNc,  and  Thyinc. 

POLICY  of  .Vssi'RANcR,  the  deed  or  instrument  by  which  a 
contract  of  assurance  is  effected. 

POLISHER,  or  Ihunislur,  among  Mechanics,  an  instrument 
for  polishing  and  burnishing  things  proper  to  take  a  polish. 

POLISHING,  irr  general,  the  operation  of  giving  a  gloss  or 
lustre  to  certain  substances,  as  metal,  glass,  Sec.  The  opera- 
tion of  polishing  optic  glasses,  after  being  perfectly  ground,  is 
one  of  the  most  dillicult  points  of  the  whole  process.  IJefore 
the  polishing  is  begun,  it  is  proper  to  stretch  an  even  wcll- 
bl. 


wrought  piece  of  linen  o\crthc  tool,  dusting  upon  it  some  very 
line  tripoli.  Then  taking  the  gla.ss  in  your  band,  run  it  round 
forty  or  lifty  limes  upon  the  tool,  to  lake  oil  the  roughness  of 
the  glass  iiboul  the  border  of  it.  This  cloth  is  then  to  be 
removed,  and  tlieulass  to  be  polished  upon  iho  naked  tool,  with 
a  roinpoiind  powder  marie  of  lour  parts  tripoli  mixed  with  one 
of  liiu-  liliii-  vitriol;  six  or  eight  grains  of  whiih  mixture  are 
suniricril  lor  a  glass  live  inches  broad.  This  powder  must  be 
welted  with  eight  or  ten  rlrops  of  clear  vinegar,  in  the  middle 
of  the  tool  ;  being  first  mixed  and  sollened  ihorouglil),  with  a 
very  fine  small  iiiulUt.  Then,  with  a  nice  brush,  having  spread 
this  mixture  lliinly  and  eipiably  upon  the  tool,  take  some  very 
fine  tripoli,  and  strew  it  thinly  and  erpiahly  upon  the  tool  so 
prepared,  after  which,  take  the  glass  to  be  polished,  wiped  very 
cleiin,  and  apply  it  on  the  tool,  and  move  it  gently  twice  or 
thrice  in  a  straight  line  backwards  and  forwurtls;  then  take  it 
oil.  and  observe  whether  the  marks  of  the  tripoli,  sticking  to 
the  glass,  are  equably  spread  over  the  w  hole  surface  ;  if  not,  it 
is  a  sign  that  either  the  tool  or  glass  is  too  warm,  in  which  case 
you  must  wait  a  while  aird  try  again,  till  you  fnid  the  glass 
takes  the  tripoli  every  where  alike. 

Sir  Isaac  Newton  no  where  expressly  describes  his  method  of 
polishing  optical  glasses  ;  but  his  method  of  polishing  reflecting 
metals,  he  thus  describes  in  his  Optics.  He  had  two  round 
copper  plates,  each  six  inches  in  diameter,  the  one  convex,  the 
other  concave,  ground  very  true  to  one  another.  On  the  con- 
vex one  he  ground  the  oliject-nietal,  or  concave,  which  was 
to  be  polished,  till  it  had  taken  the  figure  of  the  convex,  and 
was  ready  lor  a  polish.  He  then  pitched  over  the  convex  very 
thinly,  by  dropping  meltitl  pitch  upon  it,  and  warming  it  to 
keep  the  pitch  soft,  whilst  he  ground  it  with  the  concave  copper 
wetted,  to  make  it  spread  evenly  all  over  the  convex,  till  it  was 
no  thicker  than  a  sixpence  ;  and  after  the  convex  was  cold  he 
ground  it  again,  to  give  it  as  true  a  figure  as  possible.  He 
then  ground  it  with  very  fine  putty,  till  it  made  no  noise  ;  and 
then  upon  the  pitch  he  ground  the  object-metal  with  a  brisk 
motion,  ior  two  or  three  minutes  ;  when  laying  fresh  putty 
upon  the  pitch,  he  ground  it  again  till  it  had  done  making  a 
noise,  and  afterwards  ground  the  object-metal  upon  the  pitch 
as  before  ;  and  this  operation  he  repeated  till  the  metal  was 
perfectly  polished.     See  Lens  and  Si'Eci'LA. 

The  Parisians  have  now  introduced  an  entirely  new  mode 
of  polishing,  which  is  called  plaque,  and  is  to  wood  precisely 
what  plating  is  to  metal.  The  wood,  by  some  process,  is  made 
to  resemble  marble,  and  has  all  the  beauty  of  that  article,  with 
much  of  its  solidity.  It  is  even  asserted  by  persons  who  ha\c 
made  trial  of  the  new  mode,  that,  with  the  exception  of  the 
actual  strength  of  marble,  it  has  no  qualities  superior  to  the 
imitation,  upon  which  water  may  be  spilled  without  staining, 
and  it  will  resist  scratching  in  the  same  degree  as  marble. 

Method  vsed  in  Germany  for  Varnishiny  Wood. — In  the  first 
place,  the  Germans  are  careful  to  join  their  wood  very  neatly, 
and  to  make  the  surface  very  smooth,  because  if  the  varnish 
brings  out  the  beauty  of  the  wood,  it  does  the  same  by  the 
defects.  When  the  wood  is  once  well  polished,  they  prepare  the 
varnish.  For  this  purpose  they  reduce  to  a  powder  some  of 
the  purest  shell  lac,  that  is  to  say,  very  transparent,  and  dis- 
solve it  in  well-rectified  spirits  of  wine  ;  they  add,  in  a  retort, 
double  the  (piantity  of  alcohol  to  the  lac  employed,  and  expose 
it  to  a  heat  of  alioiit  fifty  degrees  Keaumur.  They  are  careful 
to  agitate  the  mixture  every  three  hours,  until  the  varnish  has 
acquired  the  suitable  consistence;  if  it  docs  not  appear  of  a 
sufiicient  consistence,  they  add  a  little  more  pulverized  lac;  if 
on  the  contrary  it  is  too  thick,  they  mix  a  little  more  alcohol, 
being  careful  to  agitate  the  mixture  until  it  is  of  the  right  thick- 
ness. This  varnish  has  no  peculiar  ipiality,  except  that  it  con- 
tains no  turpentine,  nor  any  other  body  that  renders  the  varnish 
gluey,  and  liable  to  crack.  They  apply  the  varnish  with  a 
piece  of  fine  linen,  which  is  formed  into  a  sort  of  pallet.  The 
workman  is  previously  (irovided  with  a  mixture  of  two  parts  of 
varnish  to  one  of  olive  oil.  in  which  he  soaks  the  linen,  and  then 
rubs  it  over  the  surface  of  the  wood  w  ith  great  force,  and  press- 
ing very  hard  upon  it.  but  always  in  the  direction  of  the  fibres 
of  the  wood.  He  begins  afresh  by  moistening  the  wood  again, 
until  the  whole  surface  of  the  wood  is  covered  with  a  slight 
coat  of  varnish.     ^^  hen  the  wood  is  well  moisleued  with  the 
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varn-isli,  (.liey  leave  it  to  drj',  uliicli  it  dors  very  quickly,  and  tliey 
tlien  apply  a  second  coat,  a  tliird,  and  even  a  fourth  if  neces- 
sary. Wlien  tlie  varnisli  is  perfectly  dry  and  liard,  they  give 
it  the  lustre  in  the  following  manner  : — They  steep  a  piece  of 
fine  linen  in  a  mixture  of  olive  oil  and  tripoli  reduced  to 
powder,  and  rub  the  wood  hard  with  it  until  the  varnish  has 
acquired  the  proper  degree  of  brilliancy.  Then,  to  give  it  the 
last  pulisli,  they  rub  it  with  a  piece  of  very  soft  linen,  or  very 
fine  soft  leather. 

This  varnish  may  also  be  applied  with  a  brush,  on  bodies 
that  do  not  oiler  an  even  surface,  only  it  must  then  be  made 
thinner,  by  addinj  a  greater  proportion  of  alcohol.  It  may 
afterwards  be  polished  in  the  manner  above  described.  When 
it  is  applied  to  bodies  of  great  surface,  it  is  essentiul  that  the 
varnish  be  made  as  thin  as  for  bodies  in  relief,  because  as  it 
dries  quickly,  the  edges  of  the  parts  that  are  first  laid  on  would 
acipjire  a  degree  of  thickness  which  could  not  be  reduced  in 
the  polishing.  Lastly,  articles  that  are  turned  in  wood  may  be 
varnished  and  polished  in  the  same  manner  even  in  the  lathe. 
The  only  inconvenience  attending  this  varnish  is,  that  it  gives 
the  wood  a  brownish  colour,  which  is  no  inconvenience  where 
a  deep  colour  is  desired;  and  for  which  reason,  it  is  much  used 
in  varnishing  mahogany  and  the  walnut  and  cherry  tree  woods. 
But  when  the  wood  is  <o  be  kept  of  a  light  colour,  the  varnish 
is  made  in  the  same  manner,  only,  instead  of  the  lac,  they  use 
copal  gum  dissolved  in  the  alcohol,  adding  to  it  sometimes  a 
little  camphor  or  ether.  This  varnish  may  be  applied  with 
success  to  many  different  sorts  of  wood. 

Some  of  the  Vienna  makers  dissolve  the  copal  by  exposing 
it  to  the  action  of  the  vapour  of  alcohol,  and  sometimes  they 
colour  the  copal  varnish,  which  is  naturally  colourless,  with 
any  tint  they  may  wish  to  give  it ;  and  they  do  not  seera  to  use 
any  spirits  of  turpentine  to  dissolve  the  copal.  15y  this  method 
of  applying  varnish  to  wood,  it  penetrates  so  completely  into 
the  grain,  that  it  is  almost  impossible  to  crack  it.  So  that 
when  scraped,  even  viilli  a  sharp  instrument,  if  the  traces  be 
not  tery  deep,  the  polish  may  be  restored  by  hard  rubbing  with 
a  soft  piece  of  linen.  The  gluey  varnishes  have  not  this  advan- 
tage, since  they  do  not  penetrate  so  deep  into  the  substance  of 
the  wood,  and  a  scratch  will  take  them  almost  clean  off,  in  such 
a  manner  that  no  friction  will  restore  the  polish. 

POLITICAL  Arithmetic,  calculations  relating  to  the  wealth 
of  nations.  Political  arithmetic  does  not  determine  in  what 
natural  wealth  truly  consists,  but  estimates  the  value  of  what- 
ever passes  under  this  name,  and  distinguishes  the  propor- 
tions in  which  the  component  articles  may  be  applied  to  pur- 
poses conducive  to  the  safety  or  prosperity  of  the  community. 

Political  Economif,  is  the  science  which  treats  of  the  wealth 
nations.  Its  object  is  to  ascertain,  in  the  first  place,  wherein 
wealth  consists,  and  then  to  explain  the  causes  of  its  production, 
and  the  principles  on  which  it  is  distributed  through  the  dif- 
ferent orders  of  society.  It  likewise  endeavours  to  point  out 
the  tendency  which  any  political  regulations  may  have  to  favour 
or  to  injure  the  productions,  or  most  advantageous  distribution 
of  wealth.  Such  is  its  peculiar  object;  and  consequently,  though 
writers  on  political  economy  may  frequently  treat  on  the  more 
important  topics  of  national  security,  freedom,  and  happiness, 
they  are  then  passing  the  strict  limits  of  their  science. 

POLL,  a  word  used  in  ancient  writing  for  the  head. 

Poll  Moneij,  a  capitation  or  tax,  imposed  by  the  authority 
of  parliament  on  the  head  or  person  either  of  all  indifferently, 
or  according  to  some  known  mark  of  distinction. 

POLLUX,  in  Astronomy,  one  of  the  Twins  in  the  constella- 
tion Gemini;  also  a  fixed  star  of  the  second  magnitude  in  that 
constellation.     See  Gemim 

POLYACOUSTIC,  any  thing  that  multiplies  sound. 

POLYGAMY,  the  plurality  of  wives  or  husbands,  in  the  pos- 
session of  one  man  or  woman  at  the  same  time. 

POLYGLOTT,  among  divines  and  critics,  chielly  denotes  a 
bible  printed  in  several  languages. 

POLYGON,  in  Fortilication,  denotes  the  figure  of  a  town, 
or  other  fortress. 

i,i;i(;  f)/'PoLYOO\s,  on  the  French  sectors,  is  aline  containing 
the  homologous  sides  of  the  (irstnine  regularpolygonsinseribed 
in  the  same  circle  ;  that  is,  from  an  equilateral  triangle  to  a 
dodecagon. 


POLYGON,  in  Geometry,  a  multilateral  figure,  or  a  figure 
whose  perimeter  consists  of  more  than  four  sides,  and  conse- 
quently having  more  than  four  angles.  If  the  angles  be  all  equal 
among  themselves,  the  polygon  is  said  to  be  a  regular  one  ; 
otherwise  it  is  irregular.  Polygons  also  take  particular  nanses 
according  to  the  number  of  their  sides  ;  thus  a  polygon  of 

3  sides  is  called  a  trigon, 

4  sides  is  called  a  tetragon, 

5  sides  is  called  a  pentagon, 

6  sides  is  called  a  hexagon,  &c. 

and  a  circle  may  be  considered  as  a  polygon  of  an  infinite 
number  of  small  sides,  or  as  the  limits  of  the  polygons.  Poly- 
gons have  various  properties,  as  below:  — 

1.  Every  polygon  may  be  divided  into  as  many  triangles  as  it 
has  sides. 

2.  The  angles  of  any  polygon  taken  together.,  make  twice  as 
many  right  angles,  wanting  4,  as  the  figure  hath  sides  ;  which 
property,  as  well  as  the  former,  belongs  to  both  regular  and 
irregular  polygons. 

3.  Every  regular  polygon  may  be  either  inscribed  in  a  circle, 
or  described  about  it;  which  is  not  necessarily  the  case  if  the 
polygons  be  irregular.  But  an  equilateral  figure  inscribed  in  a 
circle  is  always  equiangular;  though  an  equiangular  figure 
inscribed  in  a  circle  is  not  always  equilateral,  but  only  when 
the  number  of  sides  is  odd.  For  if  the  sides  be  of  an  even 
number,  then  they  may  either  be  all  equal,  or  else  half  of  them 
may  be  equal  and  the  other  half  equal  to  each  other,  but  dif- 
ferent from  the  former  half,  the  equals  being  placed  alternately. 

4.  Every  polygon,  circumscribed  about  a  circle,  is  equal  to 
a  right-angled  triangle,  of  which  one  leg  is  the  radius  of  the 
circle,  and  the  other  the  perimeter  or  sum  of  all  the  sides  of 
the  polygon.  Or  the  polygon  is  equal  to  half  the  rectangle 
under  its  perimeter  and  the  radius  of  its  inscribed  circle,  or 
the  perpendicular  from  its  centre  upon  one  side  of  the  polygon. 

Hence  the  area  of  a  circle  being  less  than  that  of  its  circum- 
scribing polygon,  and  greater  than  that  of  its  inscribed  polygon, 
the  circle  is  the  limit  of  the  inscril)cd  and  circumscribed  poly- 
gons :  in  like  manner,  the  circumference  of  the  circle  is  the 
limit  between  the  perimeters  of  the  said  polygons.  See  CiucLK. 

5.  The  following  table  exhibits  the  angles  and  areas  of  all 
the  polygons,  up  to  the  dodecagon,  viz.  the  angle  at  the  centre, 
the  angle  of  the  polygon,  and  the  area  of  the  polygon  when 
each  side  is  1. 


No.  of 
Sid>?s. 


3 

4 

5 

G 

7 

8 

9 

10 

11 

12 


Name  of  Polygon. 


Trigon,. . . . 
Tetragon,  . 
Pentagon,. 
Hexagon, . 
Heptagon, 
Octagon,  .. 
Nonagon,  . 
Decagon, .. 
Undecagon 
Dodecagon 


An 5.  F.  at 

Anfj.  C.  of 

Cent. 

Polygon. 

120° 

60° 

90 

90 

72 

108 

60 

120 

51^ 

1281 

4o 

135 

40 

140 

36 

144 

32ft 

147t\ 

30 

150 

Area 


0-4330127 
1-0000000 

1  -7304774 

2  5980762 
3-6339124 
4-8284271 
6-1818-242 
7-694-2088 
9  3656399 

111961524 


Therefore  to  find  the  area  of  any  regular  polygon  not  exceed- 
ing 12  sides,  square  the  side,  and  multiply  that  square  by  the 
corresponding  tabular  number  in  the  preceding  table.  Or  gene- 
rally, if*  represent  the  length  of  one  of  the  equal  sides,  and  n 

n              /  90  n  —  1 80\ 
the  number  of  them  ;  then  i'  X  -   tang.  ( )  zz   area 


of  the  polygon 


To  xnscrilic  a  Vohjijon  within,  or  to  ciretim- 
scribe  a  Puli/r/on  about  a  ffiveti  Circle. — Hi- 
sect  two  of  the  angles  of  the  given  polygon 
A  and  B  by  the  right  lines  A  O,  H  O  ;  and 
from  the  point  O,  where  they  meet,  with 
the  radius  A  O,  describe  a  circle  which 
will  circumscribe  the  polygon.  Next,  to 
circumscribe  a  polygon  divide  .360  by  the 
number  of  sides  required  to  find  the  angle 
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A  O  11 ;  which  set  off  from  the  centre  O,  and  draw  the  lino  A  B, 
•'II  uliich  coiislruct  tlic  polvRoii  as  in  the  followinK  prohlrni. 
2.  On  a  tjivt-n  line  to  dosciihc  any  ni\cn  rc;;uhir  |)oly;,'on.  Find 
the  anplc  of  the  polygon  in  the  lal>lc,  and  at  V  set  oil'  an  an};lc 
C(|iial  thorito  ;  then  diawinp;  t,  \  =  \  15,  through  ttie  points 
C  A  15,  dcsciibc  a  circle,  and  in  this  applying  the  };ivcii  right 
lino  as  often  as  you  can,  the  polj^on  will  be  described. 

Ol/ieririse.     To   inscrilir  a   I'uli/r/on   in 
a  Circle. — Draw  the  diameter  A  15,  which  '•?:•■■' 

divide  into  as  many  ecpial   parts  as  the  ,.-■■•'••.. 

figure  has  sides.  From  the  points  A,  IJ, 
as  centres  with  the  radius  A  B,  describe 
arcs  crossing  each  other  in  C  From  the 
point  C,  throujth  tlie  second  division  of 
the  diameters,  draw  the  line  C  I).     Join 

tlic  points  A,  1>,  and   the  line  A  1)  will   At — j — 7= — = |B 

be  the  side  of  the  pol\);()n  rc(|uir(d.  V\ 

i\'()(e. —  In  tliis  cunstruclion  A  D  is  the       \\ 
side  of  a  pentagon.  \\ 

Another  niclliod,  soinethinp:  more  ac-  '> 

curate,  is  by  erecting  a  perpendicul  ir  from  the  centre  of  such  a 
lensrth  that  tlic  i)art  without  the  circle  shall  be  equal  to  J  of  that 
within,  and  drawing'  aline  from  its  extremity  through  the  second 
division  as  before. 

In  the  prccediufT  part  of  the  article  it  is  observed,  that  any 
regular  polyson  may  he  in.^crihcd  in,  or  circumscribed  about,  a 
circle  :  but  this  must  he  understood  iiisilcr  certain  modifications  ; 
all  that  is  meant  is,  that  there  is  nothing  in  the  nature  of  the 
problem  to  render  it  impossible  ;  and  not  that  any  polygon 
maybe  geometrically  inscribed.  In  fact,  the  number  of  poly- 
gons that  admit  of  a  geometrical  construction  is  very  limited, 
viz.  the  equilateral  triangle,  the  square  and  j)ontagon,  and  those 
figures  whose  number  of  sides  are  some  multiples  of  these  ;  to 
which  Gauss  has  lately  added  the  IT-sided  polygon,  and  its 
multiples,  and  some  others,  viz.  all  those  polygons  whose  num- 
ber (pf  sides  is  a  prime,  and  of  the  form  2"'  +  1. 

POLYGONAL  jNnmiccv,  are  those  that  arc  formed  of  the 
sums  of  dilVerent  and  independent  arithmetical  series,  and  are 
termed  I\.iltiral,  Trianr/iiliii-.  (iuiiflniiii/ulnr,  I'eiUiiijontil,  lltwa- 
ponal,  &n.  lumbers;  according  to  the  series  from  which  they 
generated. 

Line<d,  or  Natural  Sumbers,  are  formed  from  the  successive 
sums  of  a  scries  of  units  ;  thus, 

Units 1,  1,   1,  1,   1,  1,  Sec. 

Nat.  num 1,  2,  3,  4,  .5,  0,  &c. 

Triangular  Numbers,  arc  the  successive  sums  of  an  arithme- 
tical series,  beginning  with  unity,  the  common  dillcrcnce  of 
which  is  1  ;  thus, 

Arith.  scries   1,2,.?,     4,     .0,     G,     7,  &c. 

Trian.  num 1,  3,  C,  10,  l.-j,  21,  28,  &c. 

Qua(lra)ir/iilar,  or  Square  Numbers,  are  the  successive  sums 
of  an  arithmetical  iirogrcssion,  begiuning  with  unity,  the  com- 
mon dill'ercni  e  of  which  is  2  ;  thus, 

Arith.  .series 1,  3,  6,     7,     9,  U,  1.3,  &c. 

Quad,  or  squa 1,  4,  9,  ir>,  2.5,  36,  49,  &c. 

Penlagunal  Numbers,  arc  the  sums  of  an  arithmetical  series, 
the  common  dillercncc  of  which  is  3  ;  thus, 

Ariih.  series 1,  4,     7,   10,  13,  16,  19,  &c. 

Pentagonals 1,  5,  12,  22,  35,  51,  70,  &c. 

And,  universally,  the  m.yonal  Series  of  Numbers,  is  formed 
fiom  the  successive  sums  of  an  arithmetical  progression,  begin- 
nins  with  unity,  the  common  diflVrcnce  of  vvhicli  is  m  —  2. 

POLYGONOMETRY,  is  an  extension  of  the  science  of 
trigonometry,  having  the  same  rcfprence  to  polygons  in  gcueral, 
as  trisonometry  has  to  triangles  in  particular.  We  owe  this 
extension  of  the  rules  of  trigonometry  to  L'lluiller,  who  pub- 
lished a  treatise  on  this  subject  at  Geneva,  in  1789;  which, 
with  the  exception  of  a  chapter  in  the  tliird  volume  of  J)r. 
Iliitton'.s  "  Course  of  Mathematics,"  is,  we  believe,  the  only 
work  on  polvgonnmetry  at  present  before  the  public. 

POLYGONUM  IJisroitTA.  {nislarl.)  T/ie  Roots.  All  the 
parts  of  the  bistort  have  a  rough  austere  taste,  particularly  the 
root,  whicli  is  one  of  the  strongest  of  the  vegetable  astringents. 
It  is  employed  in  all  kinds  of  immoderate  iKcmorrhages  and 
other  Ihixes,  both  internally  and  externally,  where  astringeney 
is  the  only  intention.     It  is  certainly  a  very  powerful  styptic, 


and  is  to  be  looked  on  simply  a.s  surli ;  the  sudorific,  anllpcsti. 
lential,  and  other  like  virtues  attributed  to  it,  it  has  no  other 
( iiiim  to,  than  in  consequence  of  this  pro), city,  and  of  the  anti- 
septic power  which  it  has  in  cmnmoii  witli  other  vegelabic 
styptics.     The  largest  do.se  of  the  root  in  powder  is  one  dram. 

l'<il.Y(iOMM  J'ai/iii>iirum.  {Ihtck  Whtal.)  'i'liis  is  usually 
sown  in  places  where  pheasants  are  bred,  as  the  seed  is  the 
best  food  for  those  birds  ;  it  is  also  useful  for  poultry  and  hogs. 
We  have  eaten  bread  and  cakes  made  of  the  Ihiwcr,  which  arc 
also  very  palatable.  Two  bushels  arc  usually  sown  per  acre. 
The  season  is  May  ;  and  it  iii  often  sown  on  foul  land  in  the 
summer,  as  it  grows  very  thick  on  the  land,  and  helps  to  clean 
it  by  smothering  all  the  weeds.  The  crop  docs  not  stand  on 
the  ground  more  than  ten  or  twelve  weeks. 

POLY(j|{.\M,  a  ligure  consisting  of  many  linos. 

POLYHEDRON,  or  Poi.yi.dron,  abody  or  solid  contained 
by  many  rectilinear  planes  or  sides.  When  the  sides  of  the 
polyhedron  are  regular  polygons,  all  similar  and  eijual,  then  the 
polyhedron  hecomes  a  regular  body,  and  may  he  inscribed  in  a 
sphere;  that  is,  a  sphere  may  be  described  about  it,  so  that  its 
surface  shall  touch  all  the  angles  or  corners  of  the  solid.  There 
arc  but  five  of  these  regular  bodies,  riz.  llie  tetrahedron,  the 
he.i-nliedrun  or  cube,  the  octahedron,  the  dodecahedron,  and  the 
icosahedron. 

PoLViiKDRON,  Gnomonical,  is  a  stone  with  several  faces,  on 
which  arc  projected  vaiious  kinds  of  dials.  Of  this  sort,  that 
in  the  Privy  Garden,  London,  now  gone  to  ruin,  was  esteemed 
the  finest  in  the  world. 

POLYNEMUS,  the  Polpieme,  in  Natural  History,  a  genus 
of  fishes  of  the  order  abdominales.  Shaw  enumerates  ten  spe- 
cies ;  Gmelin  only  four.  The  Paradise  polynemc,  or  mango 
fish,  inhabits  the  Indian  ;-.nd  .Vmerican  seas,  and  is  thirteen 
inches  long,  elegantly  shaped,  and  with  thoracic  filaments  fre- 
(jnently  far  larger  than  the  body  ;  its  colour  is  yellow.  At  Cal- 
cutta it  is  in  the  highest  estimation  for  the  table.  The  gray 
polynerac  abounds  on  the  Malabar  coast,  and  has  five  filaments 
on  each  side,  but  all  rather  short.  It  is  sometimes  lour  feet 
long,  and  is  in  sonic  parts  of  India  denominated  the  royal 
fish,  from  its  extraordinary  excellence.  The  polyneme  of 
the  Nile  is,  both  in  form  and  taste,  superior  to  every  other  fish 
in  the  rivers  which  (low  into  the  Mediterranean  or  Atlantic 
seas.  It  is  covered  with  scales  resembling  the  most  brilliant 
silver  spangles,  and  is  of  the  weight  of  thirty,  in  some  instances 
of  seventy  pounds.  It  is  a  native  of  the  Nile,  and  Uruce  has 
minutely  detailed  the  process  adopted  by  the  llgyptians  for 
taking  it,  by  a  cake  of  (lour,  dates,  and  other  ingrcclif  iits,  with 
a  considerable  number  of  hooks  concealed  in  it ;  but  attached 
to  a  string  held  by  the  fisherman,  who  (loats  on  the  stream  upon 
a  blowii-np  goat's  skin,  in  order  to  sink  this  mass,  and  then  re- 
turns to  the  bank.  lie  then  fixes  the  line  to  some  tiee,  connect- 
ing it  with  a  bell,  the  sounds  of  which  give  him  notice  of  the  suc- 
cess of  his  experiment,  being  produced  by  the  twitchings  and 
pulls  of  the  fish. 

POLYNOMI.\L,  in  Algebra,  a  quantity  consisting  of  many 
terms. 

POLYTUS,  the  popular  name  for  those  fresh  water  insects 
which  class  under  the  genus  of  hydra,  of  the  order  of  vermes 
Koophy  ta'. 

POLYSCOPE,  or  Polyhedron,  in  Optics,  a  muliiplying- 
glass,  or  one  which  represents  a  single  object  to  the  eye,  as  if 
there  were  many.  It  consists  of  several  plane  surfaces,  dis- 
posed under  a  convex  form,  through  each  of  vvhicli  the  object  is 
seen. 

POMELION,  a  name  given  by  seamen  to  the  caseabel,  or 
hindcrmost  knob  of  a  cannon. 

PONCHES,  small  bulk  heads  made  in  the  hold  to  stow 
corn,  goods,  &c. 

PONDERABILITY,  a  contingent  property  of  bodies. 
Every  substance  within  the  sphere  of  observation  is  found  to 
possess  weight,  or  a  disposition  to  gravitate  towards  the  centre 
of  the  earth.  But  to  constitute  gravity,  it  is  not  required  that 
abody  should  invariably  fall  to  the  ground.  Smoke  ascends 
in  the  atmosphere,  and  a  lump  of  lead  rises  in  a  tub  of  mer- 
cury, from  the  same  cause  that  a  pine  tree  plunged  into  a  Ir.ke 
mounts  again  to  the  surface.  Withdraw  the  air,  the  mercury, 
and  the  water,  which  supported  those  comparatively  lighter 
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substances,  and  the  smoke,  the  lead,  and  the  timber,  will  imme- 
diately descend.  Pour  mercury  over  a  smooth  piece  of  cork, 
applied  to  the  bottom  of  a  {;lass,  and  it  will  remain  in  the  same 
situation,  while  an  iron  ball  can  be  set  to  float  on  the  liquid 
metal.  The  order  of  nature  might  here  seem  to  be  reversed. 
But,  since  mercury  does  not  insinuate  itself  through  a  very 
narrow  interstice,  it  merely  rests  on  the  upper  side,  without 
pressing  against  the  under  side,  of  the  cork.  \i  levity,  liow- 
pvcr,  as  the  schoolmen  asserted,  had  been  a  real  property 
belonging  to  certain  bodies,  the  smoke  and  the  cork  would,  in 
every  instance,  have  occupied  the  lower  stations.  But  the 
weight  of  a  body  is  not  the  same  in  all  places  and  situations. 
A  lump  of  lead,  which  weighs  a  thousand  pounds  at  the  surface 
of  our  globe,  would  lose  two  pounds,  as  indicated  by  a  spiral 
spring,  if  carried  to  the  top  of  a  mountain  four  miles  high  ;  and, 
if  it  could  be  conveyed  as  deep  into  the  bowels  of  the  earth,  it 
would  lose  one  pound.  The  same  mass  transported  from 
London  to  the  Pole,  would  gain  the  addition  of  2  lbs.  769  decim. 
parts,  (nearly  3  lbs.) ;  but  if  taken  to  the  Equator,  it  would 
suffer  a  loss  of  4}  lbs.  The  variable,  and  therefore  contingent, 
weight  of  bodies,  is  only  the  gradation  of  that  mutual  and  uni- 
versal tendency,  diminishing  as  the  square  of  the  distance, 
■which  retains  the  moon  in  her  orbit,  and  upholds  the  circula- 
tion of  the  whole  system  of  planets  around  the  sun.  The  gra- 
vitation even  of  small  masses  towards  each  other,  such  as  balls 
of  lead  separated  only  by  the  interval  of  a  few  inches,  has  been 
detected  by  delicate  experiment,  and  reduced  to  rigorous  cal- 
culation. But  when  the  approximation  is  closer,  this  force 
acquires  a  modified  character,  and  passes  into  cohesion.  Thus, 
if  two  leaden  bullets  have  a  little  portion  of  the  surface  of  each 
pared  clean,  and  be  then  pressed  together  with  a  slight  twist, 
they  will  cohere  firmJy  intii  one  tniiss.  In  the  same  manner, 
gold  or  sliver  foliage,  and  other  ornaments,  siruek  with  a  heavy 
hammer  into  the  surface  of  polished  iron  or  steel,  become  per- 
manently united.  Within  other  limits,  the  tendency  to  mutual 
approach  is  changed  into  an  opposite  quality.  Thus,  drops  of 
rain  or  dew,  run  along  the  smooth  and  glossy  surface  of  a  cab- 
bage leaf  without  spreading.  If  the  dust  of  the  lycopodium,  or 
club  fern,  or  even  fine  pounded  rosin,  be  strewed  on  water 
contained  in  a  glass,  any  smooth  rounded  piece  of  soft  wood 
will  float  upon  it,  or  may  be  imm.ersed  in  the  liquid,  without 
being  wetted,  the  powder  preventing,  by  its  repulsion,  all  eon- 
tact  of  the  water.  A  fine  needle,  laid  on  the  surface  of  waicr, 
makes  a  dimple  in  which  it  swims.  On  the  same  principle,  the 
slender  limbs  of  insects,  and  the  minute  down  which  covers 
their  wings,  protects  them  from  the  penetration  of  humidity. 
If  the  hand  be  rubbed  with  linseed  oil,  it  may  be  plunged  wiih 
impunity  for  a  few  seconds  in  boiling  water,  the  oil  repelling 
the  water,  and  consequently  checking  the  communication  of 
heat.  The  application  of  palm  soap  to  the  skin  is  slill  more 
effectual. 

It  thus  appears  that  bodies  are  indefinitely  porous,  compres- 
sible without  limits,  and  capable  of  assuming  all  variety  of 
fonns.  How  different  is  the  constitution  of  ice,  of  water,  and 
of  steam?  Consider  what  mutable  aspects  mercury  exhibits. 
Beginning  at  a  low  degree  of  cold,  and  ascending  through  the 
gradations  of  heat,  we  find  it  a  friable  solid,  next  a  shining 
liquid,  then  a  penetrating  vapour,  and  lastly,  a  fine  red  powder. 
A  bright  ductile  piece  of  metal  passes  successively  into  an 
earthy  oxide  and  pellucid  glass.  Charcoal  is  precisely  of  the 
same  nature  as  the  diamond  ;  yet  what  a  contrast  between  the 
dingy  appearance  of  the  one,  and  the  dazzling  lustre  of  the 
other?  How  variously  are  substances  transformed  by  the 
operations  of  art?  The  skins  of  animals  become  changed  into 
parchment  and  different  kinds  of  leather,  and  its  shreds  into 
glue.  The  animal  fibres  are  converted  into  matting,  cordage, 
and  linen  cloth  ;  and  the  rags,  again,  reduced  to  a  pulp,  a'nd' 
manufactured  into  paper. 

How  diversified  appear  the  compounds  of  the  farinaceous 
substances?  By  a  distinct  operation,  the  same  grain  produces 
gruel,  bread,  biscuit,  starch,  and  a  hard  pellucid  concretion 
resembling  mother-of-pearl.  But  the  plastic  powers  displayed 
in  the  process  of  vegetation  and  animal  life,  infinitely  surpass 
the  resources  of  art.  Many  plants  are  fed  by  water  and  air 
alone,  and  consequently  these  fluids  are  capable  of  being  trans- 
formed into   all  the  various  products.     In  short,  nature  ex- 


hibits only  a  chain  of  endless  metamorphoses  :  the  substance 
or  material  remains  unchanged,  but  its  form  undergoes  con- 
tinual mutations. 

The  properties  of  bodies  result  from  those  of  their  component 
particles.  At  certain  mutual  distances  they  remain  quiescent; 
but,  at  other  distances,  they  shew  a  disposition  either  to 
approach  or  to  recede.  Such  opposite  tendencies  are  com- 
monly referred  to  the  principles  of  attraction  and  repulsion. 
But  all  those  diversified  efleets  may  be  comprehended  under 
a  general  law,  which  connects  the  mutual  action  of  particles 
with  their  distance.  In  the  language  of  modern  analysis,  the 
corpuscular  energy  is  always  some  /miction  of  the  distance; 
and  it  may  be  represented  by  an  extended  curve,  of  which  the 
abscissas  mark  the  distances,  and  their  ordinates  express  the 
corresponding  forces.     Fig.  1,  exhibits  this  curve  of  primordial 

action  ;  in  which  A  denotes  an  action  or  ultimate 
M         particle,    and    13,  C,  D,  E,    &c.    the    successive 

positions  of  another  particle,  the  perpendiculars 


CM,  EN,  GO,  IP,  LQ,  &c.  representing  their  mutual 
action  attractive  between  B  and  D,  F  and  H,  K  and 
X,  when  above  the  axis  A  X,  and  repulsive  between  D 
and  F,  H  and  K.  below  it.  The  final  branch  of  the  curve  must 
gradually  assimilate  itself  to  the  law  of  universal  gravitation. 
But  the  primary  branch  of  the  curve  must,  in  like  manner,  con- 
tinually approach  A  Y,  the  perpendicular  to  the  axis ;  and 
since  no  pressure  or  impulsion  can  ever  accomplish  the  pene- 
tration of  matter,  it  follows,  from  the  principles  of  Dynamics, 
that  the  space  included  between  the  curve  and  that  asymptote 
must  be  finite.  Where  the  curve  repeatedly  crosses  the  axis, 
are  so  many  quiescent  positions,  B,  D,  F,  H.  K,  &c.  in  any  one 
of  which  a  particle  would  continue  inequilibrio.  But  this  equi- 
librium is  of  two  kinds,  i\\Q  stable  ox  \he  instable ;  the  former 
easily  recovering  itself  from  any  slight  displacement,  and  the 
latter,  when  once  disturbed,  being  irremediably  dissolved.  If 
the  curve  in  its  progress  cross  the  axis  from  the  side  of  repul- 
sion to  that  of  attraction,  its  intersection  will  evidently  be  a 
point  of  stability  ;  for  if  a  particle  be  pushed  inwards,  it  will 
then  be  repelled  back  again  ;  and  if  it  be  pulled  out\yards,  it 
will  experience  an  attractive  force,  which  will  recall  it  to  its 
first  position.  But  if  the  curve  pass  from  attraction  to  repul- 
sion,  its  intersection  with  the  axis  is  a  point  of  instable  equili- 
brium ;  for,  in  proportion  as  a  particle  is  pressed  inwards,  it 
will  be  pulled  forcibly  from  its  position;  and  if  it  be  drawn 
outwards,  the  repulsion,  now  conspiring,  will  bear  it  along  with 
accumulating  power.  Thus,  B,  F,  and  K,  the  transitions  from 
repulsion  to  attraction,  are  points  of  stability  ;  but  D  and  H, 
the  opposite  transitions,  are  points  of  instability. 
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According  as  the  ordinates,  near  the  points  of  transi- 
tion, increase  less  or  more  rapidly,  the  tendency  of  the 
particles  to  coalesce,  or  to  separate,  will  he  proportion- 
ally feeble  or  intense.  If  the  curve  cut  the  axis  very 
obliquely,  therefore,  it  will  mark  a  limit  of  languid 
cohesion,  as  at  the  point  F;  but  if  it  shoot  nearly  at 
right  angles  across  the  axis,  as  at  B  or  K,  it  will  in- 
dicate a  limit  of  powerful  cohesion.  Those  atoms,  or 
ultimate  particles,  have  no  sensible  magnitude.  But 
though  the    range   of   our    conceptions   may    be    un- 
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Hounded,  every  lliiiisr  in  tlie  malorial  world  nppenrs  U>  lie 
distinct  nnd  dtleriiiinato.  Kxperienre  indeed  iid'ornis  us, 
to  wliat  iistonishlnj;  dc-jree  matter  can  be  attenuated,  luit  plii- 
losopliy  descries  the  existence  of  certain  lixed  or  impas- 
sable limits,  at  wliieh  the  eapaliility  of  farther  sididivision 
utterly  ceases.  The  primordial  line  of  action  is  hence  a  phy- 
sical, and  not  a  niatlicmatieal  curve;  or  it  is  not  strictly  ineur- 
vated  nt  every  point,  but  pii.'cceds  by  successive  uiinule  dellec- 
tions,  correspondin;;'  to  the  breadth  of  the  ebinentary  particles. 
Such  a  modilication  of  the  curve  is  represented  by  li^.  '2  ;  beiuR 
a  serrated  line,  whose  Kf-'^l'i'iuns  answer  to  the  successive 
.stapes  of  corpuscular  action.  Continuous  shades,  indeed,  exist 
only  in  our  modes  of  conception,  and  nature  exhibits  always 
individual  objects,  and  advances  by  (inite  steps.  The  material 
world  is  hence  reduciliie  to  atoms,  actuated  by  forces  depend- 
ing merely  on  their  mutual  distances.  From  sueli  simple 
elements, —  the  dilferent  arrangements  of  the  particles,— and 
their  multiplied  interior  eondjinations,  this  sublime  scene  of 
the  universe  derives  all  its  maniiihccnee  and  splendour. 

PONTON,  or  PoxrooN,  in  War,  denotes  a  little  (loatinp: 
bridftc  made  of  boats  and  planks.  Tiie  ponton  is  a  machine 
i:onsistin!;  of  two  vessels  at  a  little  distance,  joined  by  beams, 
with  planks  laid  across  for  the  passai;e  of  the  cavalry,  the  can- 
non, infantry,  &,c.  over  a  river,  or  an  arm  of  the  sea,  &e.     See 

blUOOF.. 

PONTOON,  in  Naval  affairs,  a  larjc  low  flat  ve.ssel,  nearly 
resemblinp;  a  barge  of  burden,  and  furnished  with  cranes,  cap- 
stans, tackles,  and  other  machinery  necessary  for  eareenins 
ships  ;  these  are  principally  used  in  the  Mediterranean,  but 
very  seldom  in  the  northern  parts  of  Ivnjiland. 

Pontoon,  or  Puntmi,  a  kind  of  (l.it-bottomed  boat,  whose 
carcase  of  wood  is  lined  within  and  without  with  tin.  They 
are  generally  twenty-one  feet  Ion?,  five  feet  broad,  and  two 
feet  one  inch  and  a  half  deep  within. 

POOP,  the  hiiihest  and  aftmost  deck  of  a  ship.  To  have  the 
Wind  in  Ponp.  is  to  have  it  behind  or  favourable. 

Poop  Hoi/a/.  a  short  deck,  or  platform,  placed  over  the  aft- 
most  part  of  the  poop  in  the  largest  of  the  French  and  .Spanish 
men  of  war,  and  serving  as  a  cabin  for  their  masters  and  pilots. 
This  is  usually  called  the  top-gallant-poop  by  our  shipw  rights. 

POOPING,  the  shock  of  a  high  and  heavy  sea  upon  the 
stern  or  quarter  of  a  ship,  when  she  scuds  before  the  wind  in  a 
tempest.  This  eireumstanec  is  extremely  dangerous  to  the 
vessel,  which  is  thereby  exposed  to  tlic  rislc  of  having  her 
whole  stern  beat  in,  by  which  she  would  be  laid  open  to  the 
entrance  of  the  sea.  and  most  probably  founder. 

Pooping,  implies  also  the  action  of  one  ship  running  her 
stem  against  another's  stern. 

POOR  LAWS.  Of  the  general  outline  of  tliis  most  enor- 
mous, and  almost  ineffectual  burden  on  the  people,  much  has 
been  said  in  the  excellent  treatise  of  Mr.  Colquhoun.  The  I.'J  of 
Eliz.  c.  2,  is  the  foundation  of  all  that  is  good  in  the  poor-laws  ; 
making  provision  for  finding  work  for  the  industrious  and  able  ; 
for  compelling  the  idle  and  able  to  labour ;  and  for  allording 
relief  to  the  diseased  and  impotent;  and  the  13,  14,  Charles 
II.  c.  Vi,  is  tlie  foundation  of  all  that  is  evil,  by  forming  tlie 
system  of  settlements  and  removals;  a  system  establishing 
oppression,  litigation,  and  expense,  and  which  has  been  made 
more  oppressive,  and  more  productive  of  litigation  and  expense, 
by  every  subsequent  statute,  till  the  statute  of  the  3.5th  of  his 
late  Majesty  ;  which,  by  forbidding  removals  in  case  the  pau- 
pers is  not  absolutely  chargeable,  has  remedied  more  than  half 
the  evils  occasioned  by  the  former  laws. 

Overseers. — The  churchwardens  of  every  parish,  with  two,  or 
three,  or  four  substantial  householders,  according  to  the  size  of 
the  parish,  to  be  nominated  in  Easter  week,  or  within  a  month 
after,  under  the  hands  or  seals  of  twoor  more  neighbouring  jus- 
tices, and  who  shall  be  called  overseers  of  the  poor.  43  Eliz.  c-  2. 
s.  1.  Where  there  are  no  churchwardens,  the  whole  power 
is  vested  in  the  overseers,  17  Geo.  II.  c  38,  s.  15.  Overseer 
dying  or  becoming  incapable  of  acting,  two  justices  may  ap- 
(loint  another.  Ibid.  s.  3.  If  any  person  shall  find  himself 
aggrieved  by  any  act  of  thejustices,  appeal  to  the  sessions 
whose  determination  shall  be  final.  Ibid.  s.  6.  Where  there 
is  no  nomination  of  overseers,  penally  .5/.  on  every  justice  of  the 
division.  Keco\Lry  by  distress  from  the  sessions,  to  be  levied 
64. 


by  the  churchwardens  and  overseers.  43  Elizabelli,  o.  2,  s.  10. 
Parish  ollic'crs  with  the  consent  (d'  two  justices  shall  set  children 
to  work,  whose  parent.s  cannot  inaiiitain  them,  and  all  per.^onH 
married  or  single  who  cannot  maintain  themselves,  anri  have  no 
regular  trade  or  calling;  and  one  justice  may  scrul  persons  to 
the  house  of  (■orrcction  who  will  not  work  ;  and  the  parish  odi- 
cers,  not  having  an  excuse,  to  be  allowed  by  two  justices,  shall 
nu'ct  once  in  a  month  at  bast,  in  the  (church,  on  a.Suixlay  after 
evening  service,  to  consult.  Penalty  2(l.s.  Recovery  by  distress, 
and,  in  default,  eonunitment  till  paid- — Application  to  two  jus- 
tices by  the  poor  for  an  ajipeal  to  the  sessions.  Ibid.  s.  1,  2. 
6,  11. — Overseers,  within  four  days  of  the  end  of  their  year, 
shall  account  to  two  justices  of  all  sums  recciveil  and  paid,  and 
pay  over  what  remains  to  their  successors;  who  in  default  may 
levy  it  by  distress,  under  warrant  of  two  justices  ;  who,  in  de- 
fault of  distress,  may  commit  till  paid.  Ibid.  s.  2,  4. — Every 
parish  officer  neglecting  to  obey  the  regulations  of  the  above 
act,  penalty  froni4ii«.  to  .5/.  Recovery  by  distress.  .Vpplication 
to  two  justices  by  the  poor.  17  George  II.  c.  38,  s.  14. — Parish 
olliccr  neglecting  his  duty,  or  disobeying  the  warrant  of  a  jus- 
tice, penalty  40s.  to  be  recovered  by  distress,  anil,  in  default, 
eonunitment  not  exceeding  ten  days,  before  two  justices  of  the 
poor  for  an  appeal  to  the  sessions,  giving  ten  days  notice.  33 
George  III.  c.  55,  s.  1,  2. 

Rate. — Parish  oflicers  shall  raise  by  a  rate  on  all  the  inhabi- 
tants, a  stock  of  llax,  J^c.  to  set  the  poor  to  work,  and  sums 
for  the  relief  of  the  old  and  lame  who  are  not  able  to  work,  and 
ft.r  apprenticing  poor  chiUlren.  Rate  to  be  made  by  consent 
of  two  justices.  43  Elizabeth  c.  2,  s.  1. — Parish  oflicers  shall 
cause  notice  to  be  given  publicly  in  the  church,  of  such  con 
sent  of  the  justices,  the  next  Sunday  ;  and  no  rate  shall  be  col 
lected  till  such  notice  is  given.  17  George  II.  c.  3,  s.  1.  They 
shall  permit  the  iidiabitants  to  inspect  such  rates  at  all  sea.son- 
able  hours,  on  payment  of  Is.  ;  and  give  copies,  on  payment 
of  (id.  for  every  twenty-four  names.  Penalty  20*.  Application 
to  the  party  aggrieved.  Ibid.  s.  2,  3-  — Persons  aggrieved  by 
assessment  appeal  to  the  sessions.  17  George  II.  c.  38,  s.  4. 
Goods  of  persons  refusing  to  pay  may  he  distrained  in  any  part 
of  the  county  ;  and  of  any  other  county,  on  oath  made  before 
a  justice  of  such  other  county,  which  oath  shall  be  certified  in 
the  warrant.  Appeal  to  the  sessions  of  the  county  where  the 
assessment  was  made.  Ibid.  s.  7.  If  two  justices  perceive 
that  the  inhabitants  of  any  parish  arc  not  able  to  levy  money 
sullieient  for  the  relief  of  the  poor,  they  shall  assess  any  neigh- 
bouring parishes  within  the  hundred,  in  aid  ;  and  if  the  hundred 
be  not  of  sufficient  ability,  then  any  parishes  within  the  county, 
43  Elizabeth,  c,  2,  s.  3.  Father,  grandfather,  mother,  or  grand 
mother,  of  persons  wanting  relief,  shall  maintain  them  ;  penalty 
20s.  per  month.  Recovered  by  distress,  and  in  default  commit 
menttill  paid.  Application  to  two  justicesby  thepoor.  Ibid.  s.2. 
1  I.  Fathers  leaving  their  wives  and  children,  and  mothers  their 
children  chargeable  to  the  parish,  having  ability  to  maintain  them, 
the  parish  officers,  where  such  are  left,  may,  by  warrant  of  two 
justices,  seize  so  much  of  the  goods  and  chattels,  or  receive 
so  much  of  the  annual  rent  as  such  justices  shall  appoint,  to 
reimburse  the  parish  :  and  such  (uder  to  be  confirmed  by  the 
sessions.  5  George  I.  c.  8,  s.  1.  Parish  oflicers,  with  consent 
of  the  lord  of  the  manor,  may,  by  order  of  two  justices,  creel 
cottages  on  waste  lands,  for  the  poor.  43  Elizabeth,  c.  2,  s.  5. 
They  may  also,  with  consent  of  two  justices,  set  up  trades,  Sec. 
for  the  employment  of  the  poor.     3  ('harles  II.  c.  4,  s.  22. 

Relief. — Parish  oflicers,  with  consent  of  the  majority  of  the 
inhabitants,  may  contract  with  any  person  for  the  lodging, 
keeping,  maintaining,  and  employing  the  poor;  and  persons 
refusing  such  relief  are  not  entitled  to  any  other,  i)  George  I.  o 
7,  s.  4.  The  abominable  oppression  of  this  execrable  law  has, 
however,  been  removed  by  another  humane  statute  of  the  late 
reign  ;  for  by  36  George  III.  c.  25,  s.  1,  2,  3,  it  is  enacted,  that 
it  shall  be  lawful  for  the  parish  oflicers,  with  the  approbation 
of  one  justice,  in  writing,  to  relieve  any  industrious  person  at 
his  own  habitation,  under  certain  eircumstanrfes  of  temporary 
illness,  or  distress ;  and  one  justice  may  order  such  relief  for 
any  time  not  exceeding  oni;  month,  provided  tl'.l-  cause  be  writ- 
ten on  the  back  of  the  order,  which  the  parish  oflicers  arc  bound 
to  obey  ;  and  two  justices  may  continue  such  orders  from 
time  to  time,  each  period  in  succession  not  being  more  than 
10  A 
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one  month.  A  justice  or  a  medical  man,  or  clerg:yiTian  by 
warrant  of  a  justice,  may  visit  workhouses,  and  examine  the 
state  ot'tliem,  and  hear  complaints,  and  certify  to  the  sessions  ; 
and  if  tliere  should  be  any  infectious  disorder,  the  visiting  jus- 
tice .shall  apply  to  another  justice,  or  any  other  person  visiting, 
to  two  justices  ;  which  two  justices  shall  order  such  regula- 
tion.s  as  they  deem  necessary  till  the  next  sessions.  30  George 
HI.  c.  49,  s.  1,  2.  Names  of  persons  receiving  parish  relief  to 
be  entered  in  a  book.  3  William,  c.ll,s.  11.  And  no  other 
person  to  be  relieved  but  by  order  of  a  justice.  Ibid.  No 
relief  to  be  ordered  by  a  justice  unless  for  a  reasonable  cause, 
proved  on  oath,  and  unless  the  pauper  shall  have  first  applied 
to  a  parish  olTieer  or  a  vestry,  nor  before  the  justice  shall  have 
summoned  the  parish  officers.  9  George  I.  6,  7,  s.  1.  The 
name  of  such  persons  to  be  entered  with  the  others  ;  and  no 
parish  officer,  except  on  sudden  emergency,  shall  bring  any 
chnrge  on  the  parish  for  persons  not  registered.  Penalty  51. 
Recovered  by  distress.  Application  to  two  justices  by  the  poor. 
Ibid.  s.  2. 

Settlements. — The  general  heads  on  which  settlements  are 
founded  are  birth,  apprenticeship,  service,  serving  offices,  rent- 
ing lOl.  per  annum,  marriage,  and  estate.  A  house  at  not 
less  than  101.  per  annum,  for  at  least  one  whole  year,  for  which 
term  rent  and  taxes  must  be  paid  and  occupied. 

1.  Birth. — Children  prima  facie,  whether  bastards  or  legi- 
timate, are  settled  where  born  ;  but  with  respect  to  bastards, 
if  a  woman  goes  collusively  to  be  delivered  in  another  parish, 
the  child  gains  no  settlement  there.  Bastards  born  during  an 
order  of  removal,  or  the  suspension  of  it,  belong  to  the  mother's 
parish.  35  George  III.  c.  101,  s.  6.  And  so  of  bastards  born 
in  vagrancy.  17  George  II.  c.  5,  s.  25.  And  so  if  born  in  houses 
of  industry  in  incorporated  districts.  20  George  III.  c.  .30.  Or 
in  friendly  societies.  33  George  III.  c.  54,  s.  25.  Or  in  lying- 
in  hospitals.  13  George  III.  c.  82.  Legitimate  children  are 
settled  as  their  parents,  till  old  enough  to  gain  a  settlement  of 
their  own,  the  earliest  period  of  which  is  seven  years:  at  which 
age,  by  C  Elizabeth,  c.  5,  s.  12,  a  child  may  be  apprenticed  to  a 
person  using  the  seas;  and  by  17  George  II.  c.  5,  justices  may 
bind  the  child  of  a  vagrant  of  the  same  age  ;  and  any  appren- 
tice gains  a  settlement  in  a  place  where  he  has  resided  as  such 
for  forty  days. 

2.  Apprenticeship. — The  time  required  to  gain  a  settlement 
has  just  been  mentioned.  The  apprentice  must  be  legally 
bound,  except  that  the  contract  not  being  indented,  which  i.s 
fatal  in  every  other  case,  is  not  in  this.  31  George  II.  c.  11. 

3.  Service.  — Unmarried  persons  without  children,  hired  and 
serving  for  a  year,  gains  a  settlement.  3  William,  c.  11.  But 
must  continue  a  whole  year  in  such  service.  8,9  William  c.  30. 
Serving  a  certificated  member  of  a  benefit  society  no  settlement. 
33  George  III.  c.  54,  s.  24.  Forty  days' residence  in  the  place 
necessary,  but  they  need  not  be  all  together.  Where  the  last 
forty  days  are  in  diflerent  places,  settlement  where  the  servant 
slept  the  last  niglit.  General  hiring  deemed  hiring  for  a  year. 
Hiring  for  a  year,  with  liberty  to  be  absent  at  harvest,  sheep- 
shearing,  &c.  gains  no  settlement ;  but  to  serve  a  month  in  the 
militia  docs.  Hiring  for  one  day  short  of  a  year,  no  settlement. 
Serving  for  three  hundred  and  sixty-five  days,  if  leap  year,  no 
settlement.  Hiring  at  so  much  per  week,  conditionally  to  part 
at  a  month's  warning,  deemed  a  general  hiring  ;  and  as  such,  a 
hiring  for  a  year. 

4.  Serving  Offices. — Persons  coming  to  inhabit  a  place,  and 
executing  any  annual  and  public  office  for  a  year,  settlement. 
3  William  c.  11,  s.  G. 

5.  Marriai/e. — As  a  general  rule,  the  wife  follows  the  hus- 
hand's  settlement ;  but  if  the  husband  has  no  settlement,  or  it 
is  not  known  at  his  death,  her  own  settlement  is  restored.  And 
if  the  husband  deserts  his  wife,  her  settlement  remains,  except 
natives  of  Scotland,  Ireland,  the  Isle  of  Man,  Guernsey,  or 
Jersey,  w  ho  have  no  legal  settlement,  and  may  be  sent  home, 
on  becoming  chargeable,  at  the  expense  of  the  county. 

G.  Estate. — No  person  shall  be  removed  from  any  estate 
while  he  remains  on  it.  9  George  I.  c.  7.  But  no  person 
gains  a  settlement  by  an  estate  whose  purchase  was  less  than 
301.  Ihid.  Persons  who  have  no  settlement,  as  foreigners, 
or  whose  settlement  cannot  be  known,  as  deserted  infants,  must 
be  kept  by  llie  parish  wliere  they  happen  to  be. 


Removals. — So  much    of  13,  14  Charles  II.  c.  12,  as  enables 
justices  to  remove  persons  likely  to  become  chargeable,  is  re- 
pealed ;  and    no   person    can  now  be  removed   until  actually 
chargeable.  35  George  III.  c.  101,  s.  1.     Justices  may  suspend 
removal  of  persons  ill,  either  under  a  vagrant  pass,  or  order 
of  removal;  expense  attending  the  suspension  to  be  paid  by 
the  parish  officers   of  the   place  to  which  the   pauper  is  t  j  be 
removed  ;  on  refusal  to  pay  within  three  days,  to  be  recovered 
by  distress  and  sale  with  costs  not  exceeding  40s.    One  justice. 
If  out  of  the  jurisdiction,  warrant  of  distress  to  be  backed  by  a 
justice  havingjurisdiction-  Appeal  to  the  sessions,  if  charges  and 
costs  exceed  20/.  Ibid.  s.  2.     Every  person  convicted  of  larceny 
or  felony,  or  deemed  a  rogue  and  vagabond,  or  disorderly  per- 
son, or  who  shall  appear  to  two  justices,  on  oath  of  one  witness, 
to  be  a  person  of  evil  fame   or  a  reputed  thief,   and   shall  not 
give  a  satisfactory  account  of  himself  and  way  of  living,  and 
every  unmarried  woman  with  child,  shall  be  deemed  actually 
chargeable,  and  shall  be  removed  as  such.  Ibid.  s.  6.     Persons 
refusing  to  go  with  an  order  of  removal,  or  returning  when 
removed,  to  be  committed  as  a  vagabond.     One  justice.  13,14, 
Charles  II.  c.  12,  s.  3.     Parish  officer  refusing  to  receive  a  per- 
son so  sent,  to  be  bound  to  the  assizes  or  sessions  to  answer 
the  contempt.     Onejustice.     Ibid.     If  removed  into  another 
county  or  jurisdiction,  and  the  parish  officer  refuse  to  receive, 
penalty  51.     Application  to  the  parish  of  the  place,  from  which 
the  pauper  is  removed.     Recovery  by  distress,  and,  in  default, 
commitment  for  forty  days.     One  justice  of  the  jurisdiction  to 
which  removed.     Two  witnesses,  3  William,  c.  11,  s.  10.    Appeal 
from  orders  of  removal  to  the  sessions  of  the  county  from  which 
the  ji«auper  was  removed.     8,  9  William,  c.   30,  s.  6.     It  must 
be  to  the  sessions  of  the  county,  and  notof  any  corporate  town. 
Poor's  Rate,  an   assessment  raised  through  England  and 
Wales,  for  the  temporary  relief,  or  permanent  maintenance,  of 
all  such  persons  as  from  age,  infirmity,  or  poverty,  cannot  them- 
selves procure  the  means  of  subsistence.     The  total  sum  raised 
by  the  poor's   rate  and  other  parochial  rates  within  the  year, 
ending  Easter  1822,  was  7,695,5341.  of  which  6,358,7021.   were 
expended  in  support  of  the  poor,  and  1,336,6321.  for  other  pur- 
poses.    The  poor's  rate  has  gone  on  at  an  alarming  increase 
since  the  peace  in  1815,  in  which  year  5,418,8451.  were  ex- 
pended in  their  support. 

POPE,  Papa,  Father,  the  sovereign  pontiff,  or  supreme  head 
of  the  Romish  church.   , 

POPULATION  of  the  World,  agreeably  to  a  general  census 
framed  in  the  year  1825,  from  which  it  would  appear,  that 
under  the  metaphysical  titles  following,  the  whole  human  race 
are  said  to  stand  thus  : — 

Jews, 4,000,000 

Pagans, 456,000,000 

Mahomcdans, 140,000,000 

Christians, 200,000,000 


Total, 800,000,000 

Deists  and  Atheists  are  comprehended,  but  not  distinguished 
in  either  of  these  enumerations,  as  they  do  not  avow  them- 
selves by  any  formation  into  bodies,  but  are  anomalies  in  each 
class. — It  is  worthy  of  notice,  that  the  most  ancient  congrega- 
tion, tii.  Pagans,  still  subsist  throughout  the  globe,  and  comprise 
more  than  one-half  of  its  general  population;  that  the  second 
in  order  of  time,  t'!>.  Jews,  have,  since  the  destruction  of  their 
temple  and  city,  in  A.  D.  70,  fallen  so  near  to  decay,  as  to  com- 
prise only  a  200th  part  of  the  whole;  that  the  third  denomina- 
tion, viz.  Christians,  now  include  one-fourth  part  of  the  whole; 
and  that  the  Mahomedans,  who  sprung  up  six  centuries  after  the 
Christians,  and  threatened  to  annihilate  them,  occupy  the 
space  of  one-sixth  part  of  the  whole.  It  is  also  observable, 
that  when  an  estimate  of  this  kind  was  made  about  fifty  years 
since,  it  was  supposed  that  Christians  amounted  to  one-sixth 
part,  and  now  they  have  increased  to  one-fourtli.  A  step  fur- 
ther in  this  inquiry  disposes  of  the  Christians  thus,  in  their 
subdivisions : — 

The  Greek  and  Eastern  Churches, .......     30,000,000 

Roman  Catholic 100,000,000 

Protestants,  including  all  sects, 70,000,000 

Total 200,000,000 


P  O  R 


DICTIONARY    OF    MECHANICAL    SCIENCE. 


P  O   R 


827 


Those  Imvc  all  arisen  since  llic  promoting  of  tlic  Universiil 
Clirisliiin  CImroli,  l.OOD  A.  M.  of  which— 
The  Western  and  Eastern  Churches  began  anil 

united  in  the fith  Century. 

Their  .separation filli       do. 

IMahomed 'tli        do. 

Chrislianilv  in  (Ircat  Hrilain, 7th       do. 

Darkness  of  I'opcry  and  Mahoniedanism,. . . .  (ilh  to  Hith  do. 

Waldcnses 12th       do. 

WIcklille.  Huss,  and  Jerome, 13lli  to  l.'jth  do. 

Luther  and  Calvii Willi       do. 

Reformation Hilh       do. 

Remonstrants, 17tli       do. 

Protestant  sects 17tli  &  18th  do. 

It  is  unneeessary  to  cnlaruc  this  scale  ;  the  ohject  is  thus 
answered  by  slicwini;- the  divisions  of  people,  and  their  deno- 
minations and  dates,  hy  which  any  person,  conversant  in  such 
researches,  will  find  occupation  enough  for  his  reflection  upon 
the  prohahic  slate  of  mankind  durinir  the  cnsuint)  //«(/"  century, 
under  the  advantasies  of  an  unexampled  improvemeut  in  every 
country  and  condition,  hotli  in  arts,  navigation,  and  commerce, 
domesiic  and  universal  ;  an  enricdicd  aeipiisition  of  every  em- 
licllishmenl  of  intclUet,  literature,  and  the  fine  arts  ;  chemistry, 
and  reli;;ious  liarniiii;;  an  enlarged  and  liheral  toleration  in 
Cliiirch  and  Slate  ;  a  dill'usion  most  unparalleled  of  the  Holy 
Scriptures,  of  education,  and  a  general  intercourse  among  all 
nations. 

In  the  lists  of  births  and  deaths  in  the  kinfjdom  of  Uohcmia, 
published  for  l«'2t,  there  is  a  considerable  excess  of  births.  In 
the  capital,  I'ra^ue,  there  were,  out  of  443G  deaths,  1633  of 
infants  under  a  year  old.  The  number  of  suicides  was  105,  or 
about  one  in  forty.  In  London,  in  1821,  there  were  but  82 
suicides  out  of  18.4.j8  deaths,  within  the  limits  of  the  bills  of 
mortality,  or  one  in  22:).  In  1822  there  were  only  3.3  suicides 
in  the  bills  of  mortality.  In  Paris  there  were,  in  1824,  about 
300  or  370,  out  of  a  population  smaller  than  that  of  London : 
so  false  is  the  notion  that  we  are,  as  compared  with  our  neigh- 
bours, an  eminently  self-killintr  people.  We  are,  in  truth,  not 
above  a  quarter  part  as  suicidal  as  the  people  of  Paris,  and 
not  much  more  than  a  sixth  part  so  than  the  people  of  Prague. 

POPULUS  Alba.  (White  Poplar.)  This  is  a  very  ornamental 
tree.  The  leaves  on  the  under  surface  are  of  a  fine  white,  and 
on  the  reverse  of  a  very  dark  green  ;  and  when  growing  on  large 
trees  are  truly  beautiful,  as  every  breath  of  air  changes  the 
colour  as  tlie  leaves  move.  The  wood  of  all  the  species  of  pop- 
lar is  useful  for  boards,  or  any  other  purpose,  if  kept  dry.  It  is 
mueli  in  demand  for  floor  boards  for  rooms,  it  not  readily 
takincr  tire;  a  red-hot  poker  falling  on  a  board,  would  burn  its 
way  througli  it,  without  causing  more  combustion  than  the  hole 
throuih  which  it  passed. 

Piii'i'Li's  Monili/'trn.  (Canada  Pnplar.)  This  is  also  known 
by  the  name  of  Black  Ilalian  Poplar,  but  from  whence  it  had 
this  name  we  do  not  know.  This  species,  which  is  tlie  finest  of 
all  the  kinds,  grows  very  commonly  in  woods  and  hedges  in 
many  parts  of  Worcestershire  and  Herefordshire,  where  it 
reaches  to  prodigious  sizes.  Perhaps  no  timber  is  more  useful 
than  this;  it  is  very  durable,  and  easy  to  he  converted  to  all 
purposes  in  building.  The  lloors  of  a  great  part  of  Downton 
Castle,  the  seat  of  K.  Payne  Knight,  Ksq.  are  laid  with  this 
wood,  which  have  been  used  forty  years,  and  are  perfectly 
sound.  Trees  are  now  growing  on  his  estate  which  are  three 
and  four  feet  in  diameter. 

Popui.us  A/^rn.  (71(6  Black  Poplar.)  Its  Buds.  The  young 
buds  or  rudiments  of  the  leaves,  which  appear  in  the  beginning 
of  spring,  abound  with  a  yellow,  unctuous,  odorous  juice.  They 
have  hitherto  been  emi)loyed  chielly  in  an  ointment,  which 
received  its  name  from  them,  though  they  arc  certainly  capable 
of  being  applied  to  other  purposes;  a  tincture  of  them,  made 
in  rectified  spirit,  yields  upon  being  inspissated,  a  fragrant 
resin  superior  to  many  of  those  brought  from  abroad. 

PORCELAIN,  a  fine  sort  of  earthenware,  chielly  manufac- 
tured in  China,  and  thence  called  china-ware.  The  combination 
of  silex  and  argil  is  Ihc  basis  of  porcelain  ;  and,  with  the  addi- 
tion of  vaiious  proportions  of  other  earths,  and  even  of  some 
metallic  oxides,  forms  the  diOerent  varieties  of  pottery,  from 


the  finest  porcelain  to  the  coarsest  earthenware. — Though  sili- 
lious  earth  is  the  ingredient  which  is  present  in  largest  propor- 
tion in  these  compounds,  yet  it  is  tin;  argi'laccous  which  more 
parlieularly  gives  them  their  character,  as  it  communicates  duc- 
tility to  the  mixture  v\hen  soft,  and  renders  it  capable  of  beiiiff 
turned  into  any  shape  on  the  lathe.  an<l  of  being  baked.  The 
clays  are  native  mixtures  of  these  earths;  but  they  arc  often 
rendered  unfit  for  the  manolaeturc  of  at  least  the  liner  kinds  of 
porcelain,  (rom  other  ingreilients  which  they  also  cojitain.  The 
perfection  of  porcelain  will  depend  greatly  on  the  | urily  of  the 
earths  of  which  it  is  composed;  and  hence  the  puiest  natural 
clays,  or  those  eonsisling  of  silex  and  ar:;il  alone,  are  selected. 
Two  substances  have  been  transmitted  lo  ICuro|  c  as  the  mate- 
rials from  which  the  Chinese  porcelain  is  formed  ,  which  have 
been  named  Kaolin  and  Pituusc.  It  was  found  dilfcult  lo  pro- 
cure, in  I^urope,  natural  clays  e<|ually  pure,  and  hence  in  part 
the  dillieulty  of  imitating  the  porcelain  of  the  Kast.  .Suchclajs, 
however,  have  now  been  discovered  in  dilTcrenl  countries  ;  aud 
hence  the  superiority  to  which  the  Kuropean  porcelain  has 
attained.  The  fine  Dresden  porcelain,  that  of  IJerlin,  the  French 
porcelain,  and  the  finer  kinds  which  are  formed  in  this  counlrv, 
are  manufactured  of  such  elay,  which  from  the  use  to  which  it 
is  applied,  has  received  tlie  name  of  porcelain  earth,  and  which 
appears,  in  general,  to  be  derived  from  the  decomposition  of 
felspar  of  granite.  It  appears  also  that  natural  earths,  contain- 
ing magnesia,  are  used  with  advantage  in  the  manufacture. 
Tlie  proportion  of  the  earlhs  to  each  other  must  likewise  be  of 
importance  ;  and  from  differences  in  this  respect  arise,  in  part, 
the  differences  ill  the  porcelain  of  dill'erent  countries,  as  well  as 
the  necessity  frequently  of  employing  mixtures  of  natural  clays. 
The  argil  conimuiiicates  tenacity  and  ductility  to  the  paste,  so 
that  it  may  be  easily  wrought;  the  silex  gives  hardness  and 
infusibilily  ;  and  on  the  proper  proportion  of  these  depends,  in 
a  great  measure,  the  perfection  of  tlie  compound.  The  propor- 
tion of  silex  in  porcelain  of  a  good  quality,  is  at  least  two-thirds 
of  the  composition  ;  and  of  argil,  from  a  fifth  to  a  third.  Mag- 
nesia is  of  utility,  by  lessening  the  tendency  which  the  compo- 
sition of  silex  and  argil  alone  has  to  contract  in  baking,  which 
is  inconvenient  in  the  manufacture. 

Porcelain  nf  Keaumur. — Reaumur  gave  the  quality  of 
porcelain  to  glass  ;  that  is,  he  rendered  glass  of  a  milky  colour 
semi-transparent,  so  hard  as  to  strike  fire  with  steel,  infusible, 
and  of  a  fibrous  grain,  by  means  of  cementation.  The  process 
which  he  published,  is  not  dilTicult.  Common  glass,  such  as 
that  of  which  wine  bottles  are  made,  succeeds  best.  The  glass 
vessel  which  is  to  be  converted  into  porcelain  is  to  be  enclosed 
in  a  baked  earthen  case  or  seggar.  Tlie  vessel  and  case  are  to  be 
filled  with  a  cement  composed  of  equal  parts  of  sand  and  pow- 
dered gypsum  or  plaster,  and  the  whole  is  to  be  put  into  a 
potter's  kiln,  and  to  remain  there  during  the  baking  of  common 
earthenware  ;  after  which  the  vessel  will  be  found  transformed 
into  such  a  matter  as  has  been  described. 

PORE,  in  Anatomy,  a  little  interstice  or  space  between  the 
parts  of  the  skin  serving  for  perspiration.  Pores  are  small 
interstices  between  the  particles  of  matter  which  compose 
bodies  ;  and  are  either  empty,  or  filled  with  some  insensible 
medium.  Condensation  and  rarefaction  are  only  performed  by 
closing  and  opening  the  pores. 

PURIMB,  PouiMA,  in  Geometry,  a  sort  of  lemma  or  theorem, 
so  obvious  or  self-evident  as  to  differ  but  litlle  from  an  axiom 
or  self-evident  proposition. 

PORISM,  PoRisMA,  in  Geometry,  is  a  peculiar  sort  of  pro- 
position, which  has  been  differently  defined  by  different  writers, 
some  considering  it  as  a  general  theorem  or  canon,  deduced 
from  a  geometrical  locus,  aud  serving  for  the  solution  of  other 
general  and  difficult  problems  ;  viliile  others  make  it  a  lemma, 
or  the  same  as  porinia.  Dr.  Simson  defines  it  a  proposition, 
cither  in  the  form  of  a  problem  or  a  theorem,  in  which  it  is  pro- 
posed either  to  investigate  or  demonstrate.  Euclid  w  ro'.e  lliree 
books  of  porisms,  being  a  curious  collection  of  various  thinss 
relating  to  the  analysis  of  the  more  dillicult  and  general  prob- 
lems. Those  books,  however,  are  lost,  and  nothing  remains  in 
the  works  of  the  ancient  geometricians,  concerning  this  subject, 
besides  what  Pappus  has  preserved,  in  a  very  imperfecl  and 
obscure  state,  in  his  "  Malhemalical  Collections,"  lij  in  Ih" 
introduction  to  the  seventh  book. 
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PORISTIC  Method,  in  Matliematics,  is  that  which  deter- 
mines when,  by  what  means,  and  how  many  different  wavs,  a 
prohlem  may  he  resolved. 

POROSITY,  an  essential  property  of  bodies,  is  best  asrer- 
tained  by  the  microscope,  which  shews  us  the  passage  of  (luids 
through  solid  bodies  ;  or  we  may  discover  this  property  in  the 
transmission  of  light  in  all  directions  through  the  internal 
structure  of  hard  and  solid  bodies.  The  porosity  of  wood  is 
very  remarkable.  Air  may  be  blown  by  the  mouth,  in  a  pro- 
fuse stream,  througli  a  cylinder  two  feet  long  of  dried  oak, 
beech,  elm,  or  birch  ;  and  if  a  piece  of  wood,  or  a  piece  of 
marble,  be  dipped  In  water,  and  submitted  to  experiment  under 
the  receiver  of  a  pneumatic  machine,  the  air  issuing  tJirough 
the  exterior  cavities  will  appear  in  a  torrent  of  bubbles  on  the 
e.xternal  surface.  In  like  manner  mercury  is  forced  through  a 
piece  of  dry  wood,  and  made  to  fall  in  the  form  of  a  fine  divided 
shower.  If  a  few  ounces  be  lied  in  a  bag  of  sheep  skin,  it  may 
be  squeezed  through  the  leather  by  the  pressure  of  the  hand, 
in  numerous  minute  streamlets.  This  experiment  illustrates 
the  porosity  of  the  human  cuticle.  From  microscopic  obser- 
vations, it  has  been  computed  tliat  the  skin  Is  perforated  by  a 
thousand  holes  in  the  length  of  an  inch.  If  we  estimate  the 
whole  surface  of  the  body  of  a  middle-sized  man  to  be  sixteety 
square  feet,  it  must  contain  no  fewer  than  2,304,000  pores. 
These  pores  are  the  mouths  of  so  many  excretory  vessels, 
which  perform  that  important  function  in  the  animal  economy, 
insensible  perspiration.  The  lungs  discharge  every  minute  six 
grains,  and  the  surface  of  the  skin  from  three  to  twenty  grains, 
the  average  over  the  whole  body  being  fifteen  grains  of  lymph, 
consisting  of  water,  witli  a  very  minute  admixture  of  salt, 
acetic  acid,  and  a  trace  of  iron.  If  we  suppose  this  perspirable 
matter  to  consist  of  globules  only  ten  times  smaller  than  the 
red  particles  of  blood,  or  about  the  ijOOOth  part  of  an  inch  in 
diameter,  it  would  require  a  succession  of  400  of  them  to  issue 
from  each  orifice  every  second.  The  permeability  of  a  solid 
body  to  any  lluid,  depends  however  on  its  peculiar  structure 
and  its  relation  to  the  tluld.  A  compact  substance  will  some- 
times oppose  the  entrance  of  thin  fluid,  while  it  gives  free  pas- 
sage to  a  gross  one.  Thus,  a  cask,  which  holds  water,  will 
permit  oil  to  ooze  through  it;  and  a  fresh  humid  bladder, 
which  is  air-tight,  will  yet,  when  pressed  under  water,  imbibe 
a  notable  portion  of  that  liquid.  If  a  cylindrical  piece  of  oak, 
ash,  elm,  or  other  hard  wood,  cut  In  the  direction  of  its  fdjres, 
be  cemented  to  the  end  of  a  iong  glass  tube,  water  will  pass 
freely  through  It,  in  divided  streamlets  ;  but  a  soft  cork  inserted 
into  a  similar  tube  will  effectually  prevent  all  escape  of  the 
liquid.  Mercury  may  be  carried  in  a  small  cambric  bag,  which 
could  not  retain  water  for  a  moment.  If  a  circular  bottom  of 
close-grained  wood,  divided  by  a  fine  slit  from  the  30th  to  the 
100th  part  of  an  inch  wide,  be  cemented  to  the  end  of  a  glass 
tube,  it  will  support  a  column  of  mercury  from  one  to  three  or 
more  inches  high,  the  elevation  being  always  proportional  to 
the  narrowness  of  the  silt.  Hence  a  cistern  of  box-wood  is 
frequently  nsed  for  portable  barometers,  the  fine  joints  admit- 
ting the  access  and  pressure  of  the  air,  but  preventing  the 
escape  of  the  mercury.  Yet  a  sufficient  force  would  overcome 
tills  obstruction  ;  and,  in  the  same  manner,  the  air  which  is 
confined  in  the  common  bellows  under  a  moderate  pressure, 
might,  by  a  more  violent  action,  be  made  to  transpire  copiously 
through  the  boards  and  the  leather.  The  transmission  of  a 
fluid  through  a  solid  substance  shews  the  existence  of  pores  ; 
but  the  resistance,  in  ordinary  cases,  to  such  a  passage,  is 
insufliclonf,  therefore,  to  prove  the  contrary.  The  permeability 
of  translucent  substances  to  the  rays  of  light,  in  all  directions, 
evinces  the  most  extreme  porosity.  But  this  inference  is  not 
confined  merely  to  the  bodies  usually  termed  diaphanous  ;  for 
the  gradation  towards  opacity  advances  by  insensible  shades. 
The  thin  air  itself. is  not  perfectly  transkicid,  nor  will  the 
densest  metal  absolutely  bar  all  passage  of  liglit.  The  whole 
mass  of  our  atmosphere,  equal  to  the  weight  of  a  column  of 
thirty-four  feet  of  water,  transmits,  according  to  its  compara- 
tive clearness,  only  from  four.fifths  to  three-fourths  of  the  per- 
pendicular light,  and  consequently  retains  or  absorbs  from  a 
fifth  to  a  fourth  of  the  whole.  Hut  this  absorption  is  greatly 
increased  by  the  accumulation  of  the  medium.  When  the  sun 
has  approached  within  a  degree  of  the  horizon,  and  his  rays 


now  traverse  a  tract  of  air  equal  in  weight  to  a  column  of  !)05 
feet  of  wafer,  only  the  212th  part  of  them  can  reach  the  surface 
of  the  earth.  IJy  a  peculiar  appluation  of  my  Photometer,  I 
have  found  that  half  of  the  incident  liglit,  which  might  pass 
through  a  field  of  air  of  the  ordinary  density  and  15i  miles 
extent,  would  penetrate  only  to  the  depth  of  fifteen  feet  in  the 
clearest  sea-water,  which  is  therefore  about  5400  times  less 
diaphanous  than  the  atmospheric  medium.  IJut  water  of  shal- 
low lakes,  though  not  apparently  turbid,  betrays  a  greater 
opacity,  insomuch,  that  the  perpendicular  light  is  diminished 
one-half,  in  descending  only  through  the  space  of  six,  or  even 
two  feet.  The  same  measure  of  absorption  would  take  place 
in  the  passage  of  light  through  the  thickness  of  two  or  llirce 
inches  of  the  finest  glass,  which  is  consequently  500.000  times 
more  opaque  tlian  an  equal  bulk  of  air,  and  even  300  times  moie 
opaque  than  a  corresponding  mass  of  that  fluid.  But  even 
gold  itself  is  diaphanous.  If  a  leaf  of  that  metal,  either  pure 
or  with  only  an  80th  part  of  alloy,  and  therefore  of  a  fine  yellow 
lustre,  but  scarcely  exceeding  the  300,000lh  part  of  an  inch  in 
thickness,  and  enclosed  between  two  thin  plates  of  mica,  be 
held  immediately  before  the  eye,  and  opposite  to  a  window,  it 
will  transmit  a  soft  green  light,  like  the  colour  of  the  water  of 
the  sea,  or  of  a  clear  lake  of  moderate  depth.  This  glaucous 
tint  is  easily  distinguished  from  the  mere  white  light  which 
passes  through  any  visible  holes  or  torn  parts  of  the  leaf.  It 
is  indeed  the  very  colour  which  gold  Itself  assumes,  when 
poured  liquid  from  the  melting  pot.  A  leaf  of  pale  gold,  or 
gold  alloyed  with  silver,  transmits  an  azure  colour ;  from  which 
we  may,  with  great  probability,  infer,  that  if  silver  could  be 
reduced  to  a  sulhclent  degree  of  thinness,  it  would  discharge  a 
purple  light.  These  noble  metals,  therefore,  act  upon  white 
light  exactly  as  air  and  water,  absorbing  the  red  and  orange 
rays,  which  enter  into  its  composition,  but  allowing  the  con- 
joined green  and  blue  lays  to  effect  their  passage.  If  the  yel- 
low leaf  were  estimated  to  transmit  only  the  tenth  part  of  the 
whole  incident  light,  it  would  only  follow,  that  pure  gold  is 
250,000  times  less  diaphanous  than  pellucid  glass.  The  inferior 
ductility  of  the  other  metals  will  not  allow  that  fine  lamination, 
which  would  be  requisite  for  shewing,  in  ordinary  cases,  the 
transmission  of  light.  But  their  diaphanous  quality  might  be 
inferred  from  the  tints  with  which  they  alfeet  the  transmitted 
rays,  on  being  alloyed  with  gold.  Other  substances,  though 
commonly  reckoned  opaque,  yet  admit  In  various  degrees  the 
passage  of  light.  The  window  of  a  small  apartment  being 
closed  by  a  deal  board,  if  a  person  within  shut  his  eyes  a  few 
minutes  to  render  them  more  acute,  he  will,  on  opening  them 
again,  easily  discern  a  faint  glimmer  issuing  through  the  win- 
dow. In  proportion  as  the  board  is  planed  thinner,  more  light 
will  be  admitted,  till  the  furniture  of  the  room  becomes  visible. 
Writing  paper  transmits  about  a  third  part  of  the  whole  inci- 
dent light,  and  when  oiled  It  often  supplies  the  place  of  glass  In 
the  common  workshops.  The  addition  of  oil  does  not,  how- 
ever, materially  augment  the  diaphanous  quality  of  the  paper, 
but  renders  Its  internal  structure  more  regular,  and  more  assi- 
milated to  that  of  a  liquid.  The  rays  of  light  travel,  without 
much  obstruction,  across  several  folds  of  paper,  and  even 
escape  copiously  through  pasteboard.  Combining  these  vari- 
ous facts,  it  follows  that  all  bodies  are  permeable,  though  in 
extremely  different  degrees,  to  the  afllux  of  light.  They  must 
therefore  be  widely  perforated,  and  in  every  possible  direction. 
The  porosity  of  bodies  is  consequently  so  diffuse,  that  the  bulk 
of  their  internal  kernel,  or  of  the  ultimate  obstacles  which  they 
present,  may  bear  no  sensible  proportion  to  the  space  which 
they  occupy. 

PORPHYRY,  derives  its  name  from  the  Greek  word  sig- 
nifying red,  as  the  porphyry  used  by  the  ancients  was  most  fre- 
quently of  that  colour.  The  term  porphyry  is  very  vague,  being 
applied  to  all  rocks  that  have  a  compact  base  or  ground  in 
which  crystals  of  any  kind  are  imbedded  and  distinctly  visible. 
Thus,  according  to  the  kind  of  stone  in  which  the  crystals  occur, 
the  porphyry  takes  Us  more  appropriate  name,  as  horn  stone 
porphyry,  clay-stone  porphyry,  pitch-stone,  and  obsidian  por- 
phyry !i  &c.  The  base  of  porphyry  is  generally  allied  to  trap, 
and  is  fusible.  The  crystals  are  either  quartz  or  felspar,  but 
more  commonly  the  latter,  forming  four-sided  or  »ix-side(l 
prisms,  whose  length  is  greater  than  the  breadth. 
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POUT,  a  liarhoiir  or  Iinvm  on  ttic  sea-coast.  Bar  Port,  is 
sm:li  as  can  only  bo  eiitiTcd  willi  llio  lide.  Close  Pari,  is  one 
witliin  tin:  boily  of  ;i  city,  as  tlio  ports  of  IJIkxIcs,  of  W•nio(^ 
Ainstcrdnni,  Koi-lullc.  ISayoiinc,  ;\ml  St.  Jiaii  de  Luz.  I'lre 
Purl,  is  OIK-  opiMi  and  frci^  for  iiiit(1i;imIs  of  all  nations  to  load 
and  unload  tlicir  vessels  in,  «illi(iut  pa>in'.:  any  duly  or  nis- 
toins  ;  sni-li  are  the  ports  of  (ienoa  and  Leghorn,  pyre  Part, 
is  also  nso<l  for  a  total  exemption  and  Irancliise  wliieli  any  set 
of  niereliants  enjov.  fur  iioods  imported  into  a  stale,  or  those  of 
the  ■;rowlIi  of  the  enunlry  exported.  Snrli  was  tlie  privilejje 
the  l';n;;li.sli  enjoyed  for  several  years  after  their  discovery  of 
the  port  of  Archangel,  and  which  was  taken  from  thecu  on 
a('eount  of  the  rcfjieide  in  I(il8. 

I'our,  is  also  a  name  f;'^'"".  O"  some  occasions,  to  the  lar- 
board or  left  side  of  the  ship,  as  in  the  following  instances:  — 
The  Ship  II, (Is  t(i  Purl,  i.e.  stoops  or  inclines  to  the  larboard 
side.  7'i./)  (/('■  Main  il<ir,l  In  I'nit,  the  order  to  sway  the  lar. 
board  extteinity  of  (hat  yard  hi^'her  than  the  other. 

I'diir,  is  also  used  for  the  birrden  of  a  ship. 

Pout  the  llilm,  tlie  order  to  pnt  the  helm  over  to  the  lar- 
boaiil  side  of  the  vessel,  when  goins  large.  In  all  these  cases, 
this  word  appears  intended  to  prevent  any  mistakes  happcn- 
ins  from  the  similarity  of  sounds  in  the  words  starboard  and 
larboard,  partieirlarly  when  they  relate  to  the  helm,  where  a 
misapprehension  niisht  he  attended  with  very  dangerous  con- 
secinences  :  accordingly  the  word  larboard  is  never  used  in 
conning. 

//«//' Pout,  a  kind  of  shutter,  with  a  circular  hole  in  the 
centre,  large  enough  to  go  over  the  muzzle  of  the  gun,  and  fur- 
nished with  a  piece  of  canvas,  nailed  round  its  edge,  to  tie  upon 
the  gurr.  whereby  the  water  is  prevented  entering  at  the  poll, 
although  the  gun  remains  run  out.  They  arc  principally  used 
upon  the  main-deck,  and  particularly  in  ships  carrying  one  tier 
of  (-annon. 

Pour  Hurs,  strong  pieces  of  oak,  furnished  with  two  lan- 
yards or  ropes,  by  which  the  ports  are  secured  from  Hying 
open  in  a  gale  of  w  iml,  the  bar  resting  against  the  inside  of  the 
ship,  and  the  port  being  lirndy  iashcd  to  it  by  its  two  ring- 
bolls. 

VoKX-Last,  or  Porlnise,  is  synonymous  with  Gunwale; 
as,  l.nver  the  Yards  a  Port  Inst,  that  is,  dow  n  to  the  gunwale. 
To  Ride  a  Portoise,  is  to  have  the  lower-yards  and  top-mast 
struck,  or  lowered  down,  when  at  anchor  in  a  gale  of  wind. 

Pour  Lids,  a  sort  of  hanging  doors,  to  shut  in  the  ports  at 
sea  ;  they  arc  fastened  by  hinges  to  the  upper  edges,  so  as  to 
let  down  when  the  cannon  are  drawn  into  the  ship,  whereby 
the  water  is  prevented  entering  the  lower  decks.  They  are 
more  generally  termed  Ports. 

Pour  Hopes,  ropes  made  fast  to  the  outside  of  the  portlids, 
and  communicating  with  a  tackle  within,  by  which  the  portlids 
are  occasionally  drawn  up. 

Pour  Tdchles,  are  those  mentioned  in  the  preceding  article, 
as  serving  to  haul  up  or  open  the  ports. 

Pour  //ij/ci',  in  a  shi|),  are  the  holes  in  the  side  of  the  vessel 
through  which  are  put  the  muzzle  of  the  great  guns.  These 
are  shut  upin  storms,  to  prevent  the  water  from  driving  through 
tbera. 

PORTA.  .ToiiN  Baptista,  a  Neapolitan,  eminent  for  his 
icarning.  As  he  admitted  a  society  of  learned  friends  into  his 
house,  lie  was  aeused  of  magical  incantations,  and  exposed  to 
the  censures  of  Rome.  He  died  l.'jiu,  aged  70.  He  invented 
the  camera  oh'^eiira,  improved  afterwards  by  Gravcsande,  and 
formed  the  plan  of  an  encyclopedia.  He  wrote  a  Latin  treatise 
on  natural  magic,  8vo. ;  another  on  physiognomy,  mixed  with 
astrology.  &e. 

PORTCULLIS,  in  Fortification,  is  an  assemblage  of  several 
large  pieces  of  wood,  joini'd  across  one  another  like  a  harrow, 
and  each  pointed  with  iron  at  the  bottom.  They  are  sometimes 
hung  over  the  gateway  of  old  fortified  towns,  ready  to  let  down 
in  case  of  surprise,  when  the  cates  cannot  be  shut. 

I'ORTKR,  a  kind  of  malt  liquor  whiili  dillcrs  from  ale  and 
pall-  beer  in  being  made  of  high-dried  mall. 

POIx  rORr.Vli,  or  PourouAvt,  anciently  called  the  princi- 
pal manislrate  in  ports  and  other  mariliiie  towns.  The  word  is 
formed  from  the  .'>axon  "port,"  and  "  geref"  a  governor.  It  is 
souietiincs  also  v.ritten   "  portreve."     It  is   said   by  Camden, 


that  the  chief  magistrate  of  Lon<lon  was  anciently  calleil  port- 
grcve,  which  was  exehangcil  by  Richard  I.  for  two  baliffs ;  and 
these  again  gave  plaire,  in  ihe  reign  of  King  John,  to  a  mayor, 
who  was  air  annnallv  elected  magistrate. 

PORTIjANI)  .Stoni;,  is  a  dull  whitish  species  much  used  in 
buildings  about  London.  It  is  composed  of  a  coarse  grit 
cenienled  together  by  an  earlhy  spar. 

PORTRAIT.     ,SV,  PAi\riN<i. 

PORTS,  the  endjrasures  or  openings  in  the  siile  of  a  ship  of 
war,  wherein  the  artillery  is  ranged  in  battery  upon  the  decks, 
above  and  below,  (lun-roiim  I'urts,  an;  situated  in  the  ship'.i 
eoirntcr,  and  arc  used  for  stern-chases,  and  also  for  passing  a 
small  cable  or  a  hawser  out,  either  to  moor,  head  and  stern, 
or  to  spring  upon  the  cable,  &;c.  Lower-deck  Ports,  arc  those 
on  the  lowest  gun-derk.  Middle  deck  Ports,  arc  those  ou  the 
secoird  or  middle  gun-deck  of  three-deckers. 

PO.SITION,  or //(C  Wk//;  n/' V'V(/.vt'  Position,  otherwise  called 
the  Rule  of  Falsehood,  in  ,\iithmetio,  is  a  rule  so  called  because 
in  calculating  on  several  false  nundrers  taken  at  random,  as  if 
they  were  the  true  ones,  and  from  the  diderences  found  Iberein, 
the  number  sought  is  determined.  The  rule  is  either  single  or 
double. — Single  Position,  is  when  there  happens  in  the  propo- 
sitions some  partition  of  nninhcrs  into  parts  proportional,  in 
which  case  the  question  may  be  resolved  at  one  operation,  by 
this  rule  :  Imagine  a  nnndrer  at  pleasure,  and  work  iherewitli 
according  to  the  tenor  of  the  ciuestian,as  if  they  were  the  true 
number;  and  what  proportion  there  is  between  the  false  con- 
elusion  and  the  false  proportion,  such  proportion  the  given 
number  has  to  the  number  sought  Therefore  the  nund)er 
found  by  augmentation,  shall  be  the  first  term  oflhciuleof 
three;  the  second  number  supposed,  the  second  term;  and 
the  given  number,  the  third.  Or  the  result  is  to  be  regulated 
by  this  proportion,  vi::.  As  the  total  arising  from  the  error, 
to  the  true  total,  so  is  the  supposed  part  to  the  true  one.  Ex- 
ample :  A,  15,  and  C,  designing  to  buy  a  ipiantity  of  lead  to  the 
value  of  140/.  agree  that  IJ  shnll  pay  as  much  again  as  A  ;  and  C 
as  nnreli  again  as  U;  what  must  each  pay.  Now  suppose  .V  to 
pay  10/.  then  B  nnist  pay -20/.  and  C  40/.  the  total  of  which  is 
711/.  but  it  should  be  140/.  Therefore,  if  70/.  should  be  140/. 
what  should  10/.  be?  Answer,  20/.  for  A's  share,  which  doubled 
makes  40/.  for  B's  share,  and  that  again  doubled,  gives  80/.  for 
C's  share,  the  total  of  which  is  140/. —  L>onblc  Position,  is  when 
there  can  be  no  partition  in  the  numbers  to  make  a  proportion. 
In  this  case,  therefore,  \ou  must  make  a  supposition  twice, 
proceeding  therein  according  to  the  tenor  of  the  question.  If 
neither  of  the  supposed  nundrers  solve  the  proportion,  observe 
the  errors,  and  whether  they  are  greater  or  less  than  the  sup- 
position re(|uiies,  mark  the  errors  accordingly  with  the  sign  -f- 
or  — .  Then  multiply  contrariwise  the  one  position  by  the  other 
error;  and  if  the  errors  are  both  too  great  or  both  too  little, 
subtract  the  one  product  from  the  other,  and  divide  the  difl'er- 
ence  of  Ihe  products  by  thedilfeience  of  the  errors.  If  the  errors 
are  unlike  as  the  one  -|-  and  the  other — ,  add  the  products,  and 
divide  the  sum  thenof  by  the  sum  of  the  errors  added  toge- 
ther, for  the  proportion  of  the  excesses  or  defects  of  the  num- 
bers supposed  to  be  the  number  sought;  or  the  suppositions 
and  their  errors  being  placed  as  before,  work  by  this  propor- 
tion as  a  general  rule,  vi:.  as  IhedilTerenec  of  the  errors  if  alike, 
or  their  sum  if  alike,  to  the  did'crence  of  the  suppositions,  so 
either  err<ir,  to  a  fourth  nund)er;  vNbich  accordingly  added  to 
or  subtracted  from  the  snpiiosilion  against  it,  will  answer  the 
(piestion. — Such  are  the  instructions  commonly  given  in  books 
of  arithmetic  on  this  subject;  but  it  were  certainly  better  to 
abandon  all  these  rules,  and  solve  (|uestions  of  this  stamp  by 
means  of  equations  and  algebraic  analysis.  Thus,  let  us  take 
the  example  before  us,  in  single  position,  as  it  is  called  ;  and 

Let  X  ir  .\'s  share  ;  2x  :=  B's  share  ;  4  j-  =r  C's  share  ; 
then,   by    the    question  .r  -f-  2.r  -|-  4 .r  zz   140,    or  7x  =   140 

.•.  ,r  :z:    —-  =:  £20  for  A's  sliare,  which  doubled  makes  £10 

for  B's  share;  and  this  last  donbled  gives  £80  for  C's  share. 
Any  person  capable  of  hanrllinsr  an  equation,  may  thus  work 
out  (|uestioiis  in  position,  without  starin;r  at  the  supposed  wis- 
dom and  ability  of  a  poor  pedagogue  bringing  out  the  answer 
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Es(n>i)th\  Wliat  niimlici-  is  tiiat  wliich,  being:  mulliplied  by  6, 
tlie  product  iiicicrtsod  l)>  18,  aiid  the  sum  disiduil  by  i),  tlie 
quotient  sliall  be  '20. 

Let  tlic  two  supposed  numbers  be  18  and  30. 
Then   18  30    ' 

6  6 


108 
IS 

9)1-20 

14  the  1st  result. 


180 
18 

9  )  198 

2-2  the  2d  result. 


Then  22  —   14  :  30  _   18  :  :  20  —   14 
Or,  8  :   12  :  :     (i     :      9,    the    correc- 

tion to   1st  supposition;  therefore  9+  18^:27,   tlie  number 
sought.         By  Algebra, 

.r  X  <>  +  1 8 
Let  .r  :z  the  number  sought  ;  then ,- =:  20  by  tlie 

qncstion  ;  i.e.  .r  x  G  +  18=  ISO,  or  6x  +    IS  =   180.       IJy 
transposition,  6.r  r:  ISO —  18=  1G2,  or  C  .i- n:  l(i2,  therefore 

Hi2 
x=-    =27. 

PO.SITION,  in  Astronomy,  relates  to  the  sphere.  The  posi- 
tiou  of  the  splicre  is  cither  right,  parallel,  or  obli(|ue  ;  whciiee 
arise  the  inccpiality  of  days,  the  dillerence  of  seasons.  Sec. 

Cirelts  of  I'osirioN,  arc  circles  passinfj  through  the  common 
intersections  of  the  horizon  and  meridian,  and  through  any 
degree  of  the  ecliptic,  or  the  centre  of  any  star,  or  other  point 
in  the  heavens,  used  for  liiiding  out  the  position  or  situation  of 
any  star.  These  are  usually  counted  six  in  number,  cutting 
the  equator  into  twelve  e(iual  parts,  which  the  astrologers  call 
the  celestial  houses. 

Centre  of  Position.     See  Ci:ntki;. 

Given  in  Posrriox,  in  Geometry,  is  an  expression  made  use 
of  to  denote  that  the  position  or  direction  of  a  line  is  given  or 
known. 

Geomeliij  oi  Position,  is  a  species  of  geometry  first  treated 
ofbyCarnot  the  ohjeet  of  which  is  to  investigate  and  deter- 
mine the  relation  that  has  place  between  the  position  of  the 
dillerent  parts  of  a  geometrical  figure  with  regard  to  each  other, 
or  with  regard  to  some  determinate  line  or  figure  first  fi\cd 
upon  as  a  term  of  comparison,  and  which  is  called  the  primi- 
tive s>stem,  while  that  compared  with  it  is  denominated  the 
transformed  system  ;  and  as  long  as  tlu^  dillerent  parts  of  the 
translormed  system  have  the  same  directions  or  positions  with 
regard  to  each  other,  their  relation  is  said  to  i)e  direct,  but 
when  tlu^y  are  dillerent,  inrerse. 

POSITIVE  Ellctricity.  In  the  Franklinian  system,  all 
bodies  supposed  to  contain  more  than  their  natural  quantity  of 
electric  matter,  are  said  to  be  positively  electrified  ;  and  those 
from  whom  some  part  of  their  electricity  is  supposed  to  be 
taken  away,  are  said  to  be  electrified  negatively  These  two 
electricities  being  first  produced,  one  from  glass,  the  other 
from  amber  or  rosin,  the  former  was  called  vitreous,  the  other 
resinous,  electricity. 

Posnivii  Quantities,  in  Algebra,  are  those  which  are  afleeted 
will!  the  sign  -|-  being  allirmative  or  addalive,  in  contradistinc- 
tion to  negative  quantities,  which  are  to  be  subtracted. 

POSSESSION,  is  two-fold  :  actual,  and  in  law.  Actual  pos- 
session, is  when  a  man  actually  enters  into  lands  and  tenements 
to  him  descended.  Possession  in  law,  is  when  the  lands  and 
tenements  are  descended  to  a  man,  and  he  has  not  as  yet 
actually  entered  into  them.     Siaundf.  198. 

POST,  a  military  station.  Thus  the  detachments  established 
in  front  of  the  army  are  termed  out-posts  ;  the  stations  on  the 
wings  of  the  army  are  said  to  be  posts  of  honour,  as  being  the 
most  conspicuous  and  most  exposed.  IJiit  in  the  operations 
of  a  campaign,  a  post  properly  signifies  any  spot  of  ground 
cap;.l.lc  of  lodging  soldiers,  or  any  situation,  whether  fortified 
or  not,  w  here  a  body  of  men  may  make  a  stand,  and  engage  the 
enemy  to  advantage.  The  great  advantages  of  good  po.ris,  in 
war.  as  well  as  Ihe  mode  of  securing  tlum,  are  only  learned  by 
experience.     Barbarous  nations  disdain  the  choice  of  posts,  or 


at  least  are  contented  with  such  as  immediately  fall  in  their  way, 
they  trust  solely  or  chielly  to  strength  and  courage  ;  and  hence 
the  fate  of  a  kingdom  may  be  decided  by  the  event  of  a  battle. 
I5ut  enlightened  and  experienced  ollicers  make  the  choice  of 
posts  a  principal  object  of  attention.  The  use  of  them  is  chieily 
felt  in  a  defensive  war  against  an  invading  enemy  ;  as  by  car- 
rying on  a  war  of  posts  in  a  country  where  this  can  be  done  to 
advantage,  the  most  formidable  army  may  be  so  harassed  and 
reduced,  that  all  its  enterprises  may  be  rendered  abortive.  In 
the  choice  of  a  post,  the  general  rules  to  be  attended  to  are, 
that  it  should  be  convenient  for  sending  out  parties  to  reconnoi- 
tre, surprise,  or  intercept  the  enemy  ;  that  if  possible  it  may 
have  some  natural  defence,  as  a  wood,  a  river,  or  a  morass,  in 
front  or  (lank,  or  at  least  that  it  be  dillieult  of  access,  and  sus- 
ceptihlc  of  speedy  forlification  ;  that  it  shall  be  so  situated  as 
to  preserve  a  communication  with  the  main  army,  and  have 
covered  places  in  the  rear  to  favour  a  retreat  ;  that  it  may 
command  a  view  of  all  the  approaches  to  it,  so  that  Ihe  enemy 
cannot  advance  unperceived  and  rest  concealed,  while  the 
detachment  stationed  in  the  post  are  forced  to  remain  under 
arms  ;  that  it  is  not  commanded  by  any  neighbouring  heights  ; 
and  is  proportioned  in  extent  to  the  number  of  men  who  are  to 
occupy  and  defend  it.  It  is  not  to  be  expected  (hat  all  these 
advantages  will  often  be  found  united  ;  but  those  posts  ought 
to  he  selected  which  ofl'ers  the  greatest  number  of  them. 

Post,  a  conveyance  for  letters  or  despatches.  The  present 
establishment  of  the  general  post-ollice  of  Great  Britain  con- 
sists of  a  poslmaster-general,  to  the  duties  of  which  station  there 
have,  for  many  years  past,  been  two  persons  appointed,  under 
the  title  of  joint  postmasters-general  ;  a  secretary  ;  upwards  of 
160  assistants  and  clerks  for  the  head  letter-office  in  London, 
under  the  direction  of  a  superintending  president  of  the  inland- 
letter  department;  and  a  comptroller  of  the  foreign-letter 
olfice.  Near  600  deputy  postmasters  throughout  the  kingdom, 
act  under  one  principal,  and  nine  riding  surveyors.  There  aro 
also  distinct  ollices  and  clerks,  acting  under  an  accountant-gene- 
ral and  a  receiver-general ;  as  well  as  a  separate  establishment 
for  Iho  two-penny,  formerly  the  penny  i)ost,  which,  since  the 
abolition  of  Mr.  Palmer's  appointment  of  survejor  and  comp- 
troller-general, has  been  new-modelled  and  greatly  improved 
in  all  its  branches.  There  is  likewise  a  post-master-general  of 
Scotland,  with  a  secretary,  comptroller,  surveyor,  and  a  sepa- 
rate establishment  of  all  the  rc<piisite  ollicers  and  clerks  at 
Edinburgh,  acting  under  the  orders  of  the  joint  postmasters-ge- 
neral in  London.  The  annual  expense  of  management  is  about 
350,000/.  and  the  gross  produce  exceeds  1,300,000/.  a  year. 

Post,  7»o  Pennij,  a  post  cstablisiied  for  the  benefit  of  Lon- 
don and  other  parts  adjacent,  whereby  any  letter  or  small  par- 
cel is  speedily  and  safely  conveyed  to  and  from  all  places  within 
the  bills  of  mortality,  or  within  ten  miles  of  the  city.  It  is  now 
managed  by  the  general  post-ollice,  and  recei\ing  houses  aie 
established  in  most  of  the  principal  streets,  for  the  more  conve- 
nient transmission  of  letters. 

Post,  a  particular  mode  of  travelling.  A  person  is  said  to 
travel  post,  in  contradistinction  to  common  journey  travelling', 
when,  in  place  of  going  on  during  his  whole  journey  in  the  same 
vehicle,  and  with  the  same  horses,  he  slops  at  dillerent  stages, 
to  provide  fresh  horses  or  carriages,  for  the  sake  of  greater 
convenience  and  expedition.  As  he  thus  uses  the  same  mode 
of  travelling  that  is  employed  for  the  common  post,  he  is  said 
to  travel  post,  or  in  post,  i.  e.  in  the  manner  of  a  post. 

Post  Disseisin,  a  writ  for  him  tliat,  having  recovered  land  or 
tenements  by  praecipe  cpiod  rcddat,  upon  default  of  reddition, 
is  again  disseised  by  the  former  disseisor. 

J'OSTEA,  is  the  return  of  the  proceedings  by  nisi  prius 
into  the  court  of  Common  Pleas  after  a  verdict,  and  there  after- 
wards recorded.      Plow(l.2ll. 

POSTERN,  in  Fortification,  is  a  small  gate  generally  made 
in  the  angle  of  the  Hank  of  a  bastion,  or  in  that  of  the  eurtin, 
or  near  the  nrillon,  descending  into  the  ditch  ;  by  which  the 
garrison  maymarch  inandout  unperceived  by  the  enemy,  either 
to  relieve  the  works  or  to  make  private   sallies,  &c. 

POSTULATE,  in  Geometry,  a  demand  or  petition,  or  a  sup- 
position so  easy  and  sfll-e\  iilenlly  true,  as  nce<ls  no  explana- 
tion or  illuslrntion  ;  dillcring  from  an  axiom  only  in  the  manner 
in  which  it  is  put,  viz.  as  a  request,  instead  of  an  assertion. 
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POTASS.  This  !\lknli  is  comiiioiily  called  tlio  vo[;i:lal)lc 
alkiili,  lnTiiiise  it  is  ohlaiiicd  Iroiii  tlic  aslics  of  vc^<tiil)li-s.  It 
lias  hi'cii  (lisiu)vcifil  by  Sir  II.  Davy  to  cDiisist  ofa  iiicliil  wliicli 
he  rails  iioiassiuin,  niiil  t»<i  porlioiis  ul'uxy^'cii  and  water.  In 
tlic  fasliionahle  iiuinciiclaliirc  of  tlu-  day.  it  is  called  tlir  liydra- 
tcd  deiitoxidc  of  potassiiiMi.  In  the  arts  of  life,  and  indeed 
even  in  seicntilic  invcsti};alions,  wc  arc  not  so  niiiili  concern'  d 
with  potassium,  as  witli  this  very  common  and  useful  alkali  in 
the  state  in  which  wc  liiid  it. 

Tahic  of  the  saline  |)rodiict  of  one  thousand  His.  of  potass  of 
the  follouins  vcf^etahles  : — Siiliiic  /^•()(/»e^«.  — Stalks  of  Turkey 
vilieat  or  niaise,  198ll)s.  ;  stalks  of  snnllowcr,  :il!>n)S. ;  vine 
branches,  lOi'ti  Ihs. ;  elm,  1G()  Ihs.  ;  hox,  78  Ihs.  ;  salloiv, 
1(12  Ihs.;  oak.  111  lbs.  ;  aspen.  CI  Ib.i. ;  becrli,  UI9lbs.  ;  lir, 
13'2ll>s.  ;  fern  cut  in  Vn^usl,  1  Itilbs. ;  or  li'j,  accordiuj;  to  Wil- 
dcnheim  ;  worniH  ood,  718  lbs. ;  fumitory,  300  lbs.  ;  hcalli,  1  lolbs. 
Wildcnheim.  In  both  cases  a  liij;h-coloured  liijuor  is  sepa- 
rated, which  is  to  be  poured  oil';  and  the  potash  must  be  kept 
carefully  secluded  fioni  air.  A  perfccdy  pure  solution  of  potash 
will  remain  transparent  on  the  addition  of  lime-water,  shew  no 
cn'ervcscence  willi  diluted  sulphuric  acid,  and  notfjivo  any  pre- 
cipitate on  hlowins  air  from  the  lun;;s  throuj;h  it  by  means  of  a 
lube.  About  100  parts  of  pure  potass  arc  e(|uivalent  to  70  of 
concentrated  sulphuric  acid  ;  therefore  a  Rood  alkalimclcr  may 
be  made  by  having  a  ;;raduatcd  tube,  wliieh  divided  into  Kill 
equil  parts,  let  70  be  lilled  with  acid  and  the  rest  with  pure 
water.  If  the  alkali  be  (|uite  pure,  it  will  recpiire  the  whoh^ 
liquid  in  the  tube  to  saturate  100  of  the  alkali  ;  but  if  less  will 
be  sufficient,  such  as  ':'»  parts,  then  wc  know  that  there  are  only 
75  per  cent,  pure  alkali ;  and  so  on  for  any  other  proportion. 

PfJTASSIUM  is  the  metallic  basis  of  potass,  and  may  be 
obtained  by  placing  h\drate  of  potass  between  two  discs  of 
pla'inuni  connected  with  the  exlreniitics  of  a  powerful  voltaic 
apparatus,  when  it  will  uiulerfto  fusion,  and  the  oxygen  will  be 
separated,  and  the  metallic  !;lobules  will  appear  at  theue'talive 
surface.  When  newly  cut.  it  is  splendent  like  silver,  but  soon 
tarnishes  in  the  air.  on  which  aecount  it  must  be  kept  in  a  phial 
io  pure  naphtha.  When  thrown  into  the  w  ater,  it  swims  on  the 
surface,  luirninfC  with  a  beautiful  red  mixed  with  violet.  It 
combines  with  oxysren  in  dillercnt  proportions. 

POTATOES.  The  potatoe  is  the  bulb  that  contains  the 
largest  ((uautity  of  solulile  matter  in  its  cells  and  vessels  ;  and 
it  is  of  most  importance  in  its  ai)plication  as  food.  Potatoes 
in  );eneral  alToiil  from  one-firth  to  one-seventh  their  weight  of 
dry  starch.     (Solanuin  Tuberosum,  Linn.) 

Sdiiil marc's  m<}clr  of  Distillhi;/  J'riiin  Potatoes. — The  intention 
of  .Saintmarc  is  to  distil  ab^ihol  Ironi  potatoes,  and  the  subject  of 
his  improvement  is  described  under  two  beads  ;  viz.  the  mode 
of  preparing  (he  potatoes,  ready  to  be  converted  into  wash,  and 
the  general  arrangement  of  the  apparatus  for  conducting  the 
fermentation  and  distillation,  so  as  to  retain  the  natural  llavour 
of  the  spirit,  and  at  the  same  time  economize  the  use  of  fuel. 
It  is  first  proposed  to  wash  the  potatoes  free  from  (he  earth 
which  adheres  to  their  skins,  by  placing  them  in  a  rotatory  drum, 
formed  by  open  rails  or  staves,  which  drum  is  immersed  in  a 
trough  or  other  vessel  filled  with  water.  When  thus  cleansed, 
the  potatoes  are  to  be  introduced  into  a  mill,  lor  the  purpose  of 
being  ground  to  a  pulp.  The  construction  of  the  mill  to  be 
emploved  is  ratlicr  peculiar;  it  consists  of  a  box,  as  usual, 
containin'.r  a  cylinder  having  ribs  of  iron  set  into  (be  periphery 
of  the  cylinder,  which  ribs  are  to  be  notched,  or  formed  on  the 
outside  into  teeth  like  fine  saws.  T«o  pieces  of  wood  at  right 
angles,  the  one  standing  in  a  perpeiulicular,  the  other  in  a 
horizontal  direction,  are  to  be  biouglit  up  against  the  cylinder 
on  one  side,  and  (he  po(atoes,  introduced  from  a  hopper  above, 
are  let  fall  between  the  cylinder  and  the  wood,  when,  by  the 
rotation  of  the  C)  Under,  at  the  rate  of  about  four  hundred  revo- 
lutions per  iiiiiiute,  the  potatoes  become  ground  to  a  pulp, 
which  descends  into  a  r<'ceptacle  below,  there  being  a  wooden 
scraper  behind  the  cylinder,  in  order  to  prevent  the  pulp  from 
adhering.  The  perpendicular  piece  of  wood  is  made  to  give 
way  by  means  of  a  spring  liehind  it,  for  the  purpose  of  allowing 
the  larger  potatoes  (o  come  in  <ron(act  with  the  cutting  e\  Under, 
and  the  horizontal  piece  of  wood  is  adapted  with  scr(n\s,  in 
order  (o  keep  it  up  constaiuly  against  the  cylinder  which  wears 
away  the  wood  as  it  revolves. 


The  ptdpoftlie  potatoes  thus  produced  in  the  mill,  i;'  now  to 
be  mixed  with  a  considernbb-  ipiantity  of  water,  sndicienl  to 
bring  it  into  a  liquid  s(a(v;  it  is  then  strained  through  a  sieve, 
and  such  portions  id'  the  potatoe  as  will  not  pass  through  (he 
sieve  arc  rejected  as  useless,  and  set  apart  for  feeding  animals. 
The  licpinr  thus  strained,  is  then  to  be  poured  into  a  sort  of 
cullender,  or  vessel  having  many  holes,  which  vessel  Is  lined 
with  a  clodi  ;  and  here  (lie  pulp  is  allowed  to  settle,  and  the 
water  to  drain  away,  leaving  the  substance  of  the  potatoe  in  a 
cake  at  bottom.  This  cake  is  then  lai<i  out  upon  a  piaster 
floor,  that  its  moisture  may  be  drawn  out  by  absorption,  and 
afterwards  it  is  dried  in  a  kiln,  where  it  may  be  kept  perfectly 
good  for  a  very  great  length  of  time. 

In  comtncneing  the  process  of  distillation  from  the  prepared 
potatoes,  the  cake  must  be  first  broken  and  dissolved,  by 
mixing  with  hot  water  till  it  has  assumed  the  consistency  of 
cream.  A  quantity  of  this  licpior  is  then  placed  in  a  vat,  which 
may  be  supposed  to  be  situated  as  shewn  at  a,  fig.  1.  This 
figure  shews  the  whole  range  of  apparatus  in  aclion,  from  the 
vat  n.  in  which  the  pulp  is  first  introduced  previous  to  fcmren- 
lation,  down  to  the  worm  where  the  distilled  spirit  is  ulti- 
mately condensed. 


Let  the  quantity  of  potatoe  pulp  introduced  into  the  vat  a.  be 
equal  to  about  thiee  hundred  weight  when  in  a  dry  state,  but 
mixed  in  the  vat  with  hot  water,  to  about  the  consistency  of 
cream,  as  before  mentioned  ;  let  there  be  water  poured  intotho 
vessel  /;,  until  it  rises  above  six  inches  from  the  bottom,  and 
into  (his  water  introduce  twenty  pounds  of  sulphuric  acid, 
observing  that  the  vessel,  i,  should  have  a  lining  of  lead,  to 
jirevent  the  action  of  the  acid  upon  the  wood.  The  cock  of  the 
vat  rt  is  now  to  be  opened,  and  the  liquor  contained  therein 
allowed  to  How  into  the  vat,  4,  which  is  called  the  decomposing 
vessel.  Another  portion  of  the  potatoe  pidp  may  then  be  mixed 
n  the  vai,n,  and  let  oil'  into  the  vat,  6,  as  before  ;  and  so  on  until 
the  vat,  b.  is  sufiiciently  full.  The  proportion  of  acid  to  the 
pulp,  necessary  for  decomposing  it,  should  be  from  two  to  three 
pounds  of  the  former,  to  every  hundred  weight  of  the  latter. 

.Steam  is  now  lo  be  sent  into  the  vat  h.  through  the  pipe  r,  frotn 
a  boiler,  and  by  means  of  this  steam  the  licpior  in  h,  is  matie  to 
boil,  and  is  to  be  kept  boiling  for  four  or  five  hours.  The  steam 
which  evapora(es  from  the  vat,  h.  is  allowed  to  pass  up  a  worm 
pipe  in  (he  tub,  d,  which  by  that  means  heats  the  water  in  the 
tub,  so  that  nont^  of  the  heat  is  lost,  and  hot  water  may  then  be 
drawn  from  the  tub.  through  a  pipe,  to  supply  (he  vat  a. 

After  the  boiling  in  the  decomposing  vessel  is  complete,  the 
li(pior  is  let  oil  into  a  third  vat,  r.  which  is  called  the  saturating 
vessel.  During  the  lime  that  the  licpior  is  fiowing  into  this 
vessel,  a  i|uanlity  of  lime  and  water,  or  chalk  and  water,  is 
introduced,  in  order  to  neutralize  the  sidphnric  acid  ;  two  or 
three  pounds  of  chalk  is  generally  sudieient  for  one  of  acid,  but 
the  introduction  of  the  chalk  or  lime  must  be  continued  as  long 
as  any  cfl'erveseence  arises  from  the  liquor. 

Wlien  the  li(|Uor  has  subsided  in  the  saturating  vessel,  it  is 
to  be  drawn  oil  into  the  fermenliiig  vat,  /',  where  a  quanti(y  ot 
yeast  is  added,  to  promote  the  fermentation.  The  temperature 
iif  this  vessel  is  to  be  kept  up  to  about  ninety  or  one  hundred 
degrees  of  Fahrenheit's  thermometer,  and  the  room  in  w  hich  the 
operation  is  going  on,  lo  eighty  or  eighty-five  degrees,  during 
the  whole  time  nf  its  fermenting,  wiiioh  usually  lakes  fifteen  or 
twenty  days.     To  facilitate  the  fermentation,  hydrogen  gas  is 
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proposed  to  be  injected  inlo  tlie  liquor,  by  means  of  a  force  pump 
tlirougli  tlie  pipe  ^,  wliicli  lias  a  number  of  small  holes  in  the 
lower  part  of  the  pipe,  branches  from  which  are  coiled  about 
the  bottom;  but  lliis  injection  need  not  be  made  when  the  car- 
bonic acid  gas,  which  escapes,  contains  an  excess  of  hydrogen. 
This  mode  of  introducing  hydrogen  into  the  wash,  may  be  ad- 
vantageously emplojed  to  facilitate  fermentation,  whenever 
liquor  is  intended  for  distillation.  The  sediment  of  the  vat,  e, 
should  be  stirred  up,  to  prevent  the  loss  of  any  saccharine  mat- 
ter, and  allowed  to  run  into  the  fermenting  vat. 

When  the  process  of  fermentation  is  complete,  the  liquor  is 
to  be  run  from  the  vaty,  into  the  still.  A,  through  the  pipe,  i, 
and  is  tiien  to  be  operated  upon  in  the  usual  way.  The  iorm  of 
this  still  is,  however,  something  dill'erent  from  those  stills  com- 
monly used  ;  it  is  without  the  usual  hand,  and  it  is  here 
intended  that  the  evaporation  shall  pass  up  the  long  tube,  /;,  in 
doing  which,  it  will  become  partially  condensed,  and  nni  down 
again  into  the  still  ;  but  the  more  volatile  or  spirituous  part  will 
pass  over  the  neck  at  top,  and  proceed  down  the  pipe  to  the 
worm  /,  immersed  in  cold  water,  where  it  will  become  con- 
densed, and  discharge  itself  at  the  extremity  of  the  pipe  into 
any  vessel  placed  under  it. 

the  produce  of  this  first  distillation  is  called  low  wine;  it  is 
therefore  necessary  to  pass  the  liquor  again  through  the  still 
before  it  becomes  a  highly  concentrated  spirit.  For  this  pur- 
pose it  is  to  be  carried  to  another  still  shewn  at  a,  tig.  2.     Here 


the  operation  of  distilling  is  conducted  in  the  ordinary  way, 
and  the  spirituous  vapour  passing  up  the  pipe,  b,  descends  into 
the  closed  vessel  c,  which  is  cooled  by  a  reservoir  of  cold  water, 
in  a  trough,  (/,  at  top.  Here  the  spirit  boils,  and  as  it  rises 
passes  up  the  pipe,  p,  and  descends  into  a  long  cylindrical  ves- 
sel,/'. This  vessel  is  immersed  in  a  trough  of  cold  water,  and 
is  divided  by  partitions  into  six  compartments,  having  small 
bent  pipes  leading  from  one  to  the  other.  The  heaviest  portion 
of  the  spirit  condenses  in  the  first  compartment,  and  the  vola- 
tile part  proceeds  through  the  pipe  to  the  next,  where  the 
second  heaviest  becomes  condensed,  and  the  lightest  passes 
through  all  the  compartments,  and  proceeds  through  the  pipe, 
g,  to  the  worm  immersed  in  the  tub,  h,  from  whence  it  dis- 
charges itself  into  a  suitable  receiver. 

The  spirit  condensed  in  the  cylindrical  vessel,/",  may  be  pas- 
sed through  the  small  pipes  at  the  bottom  of  each  compartment 
into  the  long  pipe,  i,  and  from  thence  drawn  olV  for  rectification, 
or  it  may  be  passed  from  the  long  pipe  into  the  closed  vessel,  c, 
and  from  thence  through  the  pipe  k  to  the  still  for  further  dis- 
tillation. 

The  specification  concludes  by  stating,  that  the  invention  con- 
sists, first,  in  the  process  by  which  a  spii  iluous  liquor  is  obtained 
or  extracted  from  potatne  ;  and,  secondly,  in  the  improved  ar- 
rangement and  construction  of  apparatus  for  effecting  the  pro- 
cesses of  fermenlation  and  distillation.     [Inrolled  Sept.  1821.] 

Another  .Methoil  (if  (ih/uiiiiiir/  llniiidi/  Jrviii  Potatoes  is  tliis  . — 
The  potatoes  are  put  into  a  close  wooden  vessel,  and  there 
boiled  by  steam,  whicli  is  communicalcd  to  ihein  at  a  degree 
little  above  that  of  boiling  water;  after  they  are  boiled  or 
steamed,  (hey  are  reduced  to  a  paste  with  extraordinary  faci- 
lity, (which  is  done  by  machiiiery  in  the  interior  of  the  wooden 
vessel  ;)  they  then  add  biiiling  waler  to  the  paste,  and  a  lillle 
potash  rendered  (tauslic  by  quicklime  ;  the  addition  of  the  alkali 
is  to  dissolve  the  vegetable  albumen,  which  prevents  the  com- 
plete conversion  of  the  potatoes  into  starch.  The  starch  liquor, 
after  being  filtered  and  evaporated,  gives  a  residue  very  pure, 
aad    susceptible    of  being    treated   chemically :    we   arc  then 


directed  to  draw  off  the  brandy  from  the  potatoes,  which  has 
the  proper  herbaceous  taste  :  it  is  then  mixed  with  chlorate  of 
lime,  by  which  process  the  brandy  is  rendered  etpial  to  that 
distilled  from  «iue.  It  will  be  observed  that  there  is  some  dif- 
ference between  this  process  of  obtaining  spii its  from  potatoes, 
and  that  described  in  the  immediately  preceding  article. 

POTENTILL.\  Anskrina.  (Sihenveerl.) — The  sensible  qua- 
lities of  Anserina  leaves  proinise  no  great  virtue  of  any  kind  ; 
for  to  the  tasle  they  discover  only  a  slight  roughness,  from 
whence  they  were  thought  to  be  entitled  to  a  place  among  the 
milder  corroborants.  As  the  astringency  of  tormenlil  is  con. 
fined  chiefiy  to  its  root,  it  might  be  thought  that  the  same  cir- 
cumstance would  take  place  in  this  pliint;  but  the  root  Is 
found  to  have  no  other  than  a  pleasant  sweetish  taste,  like  that 
of  parsnip,  but  not  so  strong. 

PoTliMlLLA  Ueptiins.  {ViiKjUpfoil ,  or  Five  Leaved  Grass.) — 
The  root  is  moderately  astringent  ;  and,  as  such,  is  sonie- 
tinics  given  internally  against  diarrhoeas  and  other  Muxes  ;  and 
it  is  employed  in  gargarisms  for  strengthening  the  gums,  fvc. 
The  cortical  part  of  the  root  may  betaken,  in  substance,  to  the 
quantity  of  a  dram  ;  the  Internal  part  is  considerably  weaker, 
and  requires  to  be  given  in  double  the  dose,  to  produce  the  same 
effect.  It  is  scarcely  otherwise  made  use  of  than  as  an  Ingre- 
dient in  Venice  treacle. 

POTERIUM  Sri!ir/nisorba.  (Bi'unkt.) — This  plant  grows  in 
calcareous  soils,  and  is  in  some  places  much  esteemed.  On 
the  thin  chalky  soils  near  2\lresl'ord  in  Hampshire,  I  have 
observed  it  to  thrive  better  than  almost  any  other  plant  that  is 
cultivated.  Sheep  are  particularly  fond  of  it,  and  I  have  heard 
it  said  that  the  flavour  of  the  celebrated  Lansdown  mutton 
arises  from  the  quantity  of  burnet  growing  there.  It  is  also 
the  favourite  food  of  deer.  This  will  grow  well  in  a  calcareous 
soil,  and  there  are  few  pastures  but  would  be  benefited  by  Its 
introduction.  Twenty.five  pounds  per  acre  are  sown  alone; 
eight  pounds,  mixed  with  other  seeds,  would  besulliclent  to  give 
a  good  plant  on  the  ground. 

POTTERY,  the  art  of  making  vessels  from  earth,  is  of  the 
remotest  antiquity.  In  the  earlier  ages  of  the  world,  almost 
all  domestic  utensils  were  of  pottery,  which  may  hence  be 
fairly  supposed  the  oldest  of  mechanical  inventions.  The 
Scriptures  first  mention  the  practice  of  this  art.  The  numerous 
remains  of  Greek  and  Etruscan  vases,  prove  that  these  nations 
were  celebrated  for  their  skill  in  pottery.  The  Oreek  vases  In 
Sir  William  Hamilton's  collection,  deposited  in  the  British 
Museum,  are  ornamented  with  truly  elegant  paintings,  and 
their  forms  are  ecjually  simple  and  beautiful.  Porcelain,  (from 
the  Portuguese  v.'ori\,porcelena,  a  cup,)  the  most  perfect  species 
of  caidienware,  is  distinguished  from  the  inferior  kinds  of  pot- 
tery, whi<di  arc  opaque  and  of  various  colours,  by  its  being 
white  and  semi-transparent.  Europe  has  now  excelled  the 
Oriental  nations  In  the  art  of  making  porcelain.  Uesides  the 
manufactory  of  Saxony,  which  has  been  long  established, 
porcelain  Is  made  at  Vienna,  at  Frankendal,  and  lately  In  the 
neighbourhood  of  Berlin.  In  France,  the  Serres  porcelain 
holds  the  most  distinguished  rank.  Italy  also  has  Its  porce- 
lains, the  best  of  which  are  those  of  Naples  and  Florence.  The 
potteries  of  England  have  made  rapid  advances  towards  per- 
fection. The  chief  establishments  are  in  Staffordshire,  at 
Derby,  Worcester,  Coalport,  and  Liverpool.  The  Stallord- 
shire  potteries  have  long  been  celebrated  for  their  earthen- 
wares, and  some  of  the  principal  proprietors  have  directeu 
their  attention  to  the  manufacture  of  porcelain,  which  has 
attained  a  high  degree  of  excellence.  The  earthenwares  for- 
merly manufactured  here  were  coarse;  the  finest  sort  was  an 
irnperfci'lly  white  ware,  very  slightly  ornamented  with  blue, 
and  glazed  by  throwing  into  the  oven,  w  bile  the  w  are  was  firing, 
a  quantity  of  common  salt  ;  the  salt  was  converted  into  vapours, 
and,  applied  to  the  surface  of  the  vessels,  formed  the  glazing. 
The  colour  of  the  body  of  this  kind  of  ware  is  said  to  have 
received  considerable  improvement  from  the  following  incident : 
Mr.  Astbury,  a  StalVordshire  potter,  travelling  to  London,  per- 
ceiving something  amiss  with  one  of  his  horses'  eyes,  a  hostler 
at  Dunstable  ollered  to  cure  the  animal,  and  for  that  purpose 
put  a  common  black  Hint  stone  into  the  fire.  When  taken  out, 
it  was  observed  to  be  of  a  fine  white:  the  potter  immediately 
conceived   the   Idea  of  improving   his  ware,    by   adding   this 
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niati-rial  to  tlic  wliitcsl  rl;ty  lie  could  olitniii.  lit-  srnt  lionie  n 
<lii;iiitrl\  oT  till-  Hint  stones,  anil,  by  iiiixiii);  llieiii  with  toliaeeii- 
pipe  el.i\,  luoiliieed  a  while  stone  ware  siiiurior  to  any  that 
had  liirii  made  heloro.  The  other  potters  loilowed  his  exam- 
ple.—  In  I'ti.l,  WedmvoocI  inveiiteil  a  speeirs  of  earthenware 
new  ill  its  appearaine,  and  covered  willi  a  rich  and  liiilliaiit 
Ulaze,  calle.l  ipieen's  w  are.  Hence  may  he  dated  a  new  a'ra 
ill  tliis  iiileresliiift  and  iinporlant  inaiiiiraetnre.  Wedgwood's 
ware  (evinces  considerahlr  taste  in  the  elr;;ance  (if  his  aiiliipie 
models,  and  in  tin'  excellence  of  their  execution.  .Spodu's 
ware,  or  hliic  and  while,  in  imitation  ol  the  Oriental  china,  or 
porevlaiii.  has  heeii  introduced  with  !;reat  success  in  various 
mnnulaelories.  'I'lii'  polteiies  in  Slallordsliirc  arc  not  less  than 
one  hi'iidred    In   nuiiilier  ;   eiiipiovini;   more   than    ten   thousand 

persons  ;   and  the  annual   value  of  f; Is   manufactured   there, 

may  lie  estimated,  in  tliir  m;)st  lloiirishin;;  times,  at  eij;lit  hun- 
dred thous.iiid  pounds  sterlini;.  \  canal  fiiniishes  the  inanii- 
faeturers  H  itii  the  means  of  vvator-cariia;;c  to  every  priniNpal 
sea-port  in  the  kini;(liini;  f;really  I'acililaliii;;  the  expottallon  of 
the  nianiilaelnred  articles,  and  the  importation  of  the  raw 
material.  'I'lie  niMiiher  of  persons  employed  in  .Spode's  esta- 
Ijlishmi  nt  amounts  to  more  than  seven  hundred,  and  the  latest 
discoveries  in  machinery  arc  applied  to  the  advancement  of 
the  art. 

We  now  proceed  to  describe  tlic  general  processes  pursued 
at  Spode's  manufactory,  and  which  may  be  classed  thus  :— 
I'rcparations  of  the  raw  material — moulding  and  turning — 
firing — printing; — j; lazing — and  painting. 

In  the  preparation  of  liu^  raw  maleiial,  a  powerful  stcani- 
cnp;ine  performs  many  of  the  processes  formerly  carried  on  by 
niannnl  labour.  'I  he  bodies  of  earthenware  are  composed  of 
Kent  Hint  and  West  of  i;ii;;land  clay.  The  llint  is  lirst  calcined 
in  kilns,  similar  to  those  in  which  lime  is  liurnt;  it  is  then 
liroken  by  revolvinic  hammers,  put  in  motion  by  the  steam- 
engine,  and  afterwards  (onveyed  into  the  pans,  paved  with 
stone,  to  be  sioiiiid  with  water.  In  the  centre  of  the  pans 
there  is  an  upright  shall,  from  which  several  transverse  arms 
branch  out,  liav  in;;  very  heavy  stomas  placed  between  them; 
these  stones,  inovcil  horizontally  by  the  steani-eiifjine,  srii'd 
the  Hints,  unlil  they  form  a  cream-like  lii|iiid,  wliicli  is  let  ofl' 
into  the  wash-tub,  -.vliere  the  coarser  particles  arc  separated 
from  the  fine  ;  the  bitter  runs  ofl'  into  reservoirs,  and  the  former 
is  carried  back  to  the  ^rindinjT  pan.  When  the  ground  Hint  is 
wanted  for  use,  it  is  conveyed  from  the  reservoir  by  a  pnmp 
worked  also  by  the  steam-engine. 

The  process  of  preparin:;  the  clay,  and  niixiii;;  it  with  the 
flint,  is  this: — The  clay  is  drawn  up  into  the  upper  chanihcr  of 
the  slip-house,  and  there  thrown  into  an  iron  box,  in  which 
moves  a  shaft,  with  knives  fixed  in  it,  to  cut  the  lumps  into 
small  pieces.  The  clay  is  now  laid  in  a  cistern  with  a  proper 
rpiaiililv  of  water,  where  it  softens,  and  is  then  put  into  the 
pluii;;in;;-tub  ;  in  this  tub  the  water  and  clay  are  stirred  until 
they  become  thorou^dily  mixed.  The  liipiid  is  now  drawn  oil' 
into  another  cistern,  from  which  it  passes  through  a  silk  sieve 
into  a  third  cistern,  then  into  a  fourth,  through  silk  sieves  still 
finer,  the  ground  llint  and  other  ingredients  are  now  brought 
and  mixed  together;  and  the  whole  passes  lliroiigli  sieves  of  a 
greater  degree  of  fineness,  into  a  llllli  cistern  :  in  this  is  a  pump 
that  throws  it  into  a  trough  for  conveying  it  to  the  drying  kiln. 
All  these  various  operaiions  are  worked  by  the  steam-engine, 
and  there  are  fourteen  sieves  in  motion  at  one  time.  After 
the  clay  has  been  dried,  it  is  taken  from  the  kiln  and  laid 
together  in  large  heaps,  and  before  it  is  worked  into  the  ves- 
sels for  which  it  is  destined,  the  air- bubbles  are  disengaged 
from  it.  This  is  done  by  a  machine  turned  by  the  steam- 
engine;  the  machine  is  an  iron  box  shaped  like  an  inverted 
cone,  with  an  upright  shaft  in  its  centre,  to  which  are  allixed 
knives  to  cut  the  clay  which  is  put  into  the  box,  by  their  rota- 
tory motion  ;  and,  at  the  same  time,  so  arranged,  as  to  force  it 
downwards  to  a  sipiare  aperture  at  the  bottom,  it  escapes 
through  this  in  a  siillMicntly  compressed  state  for  the  workmen, 
and  is  then  cut  into  s<piare  pieces  of  a  convenient  size  to  be 
distributed  in  the  manufactory.  Near  the  steam-engine  are 
Mork-sliops  for  those  branches  of  the  trade  which  reipiirc  the 
aid  of  machinery  ;  and  in  this  building  there  arc  eight  tlirow- 
'ing  wheels,  and  Iwcnt^'-five  turning  lathes.  Underneath  these 
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shops  arc  dryinj^-hoiises,  heated  by  steam,  in  which  the  ware  in 
dried,  previously  to  its  going  to  the  oven  to  be  /iri'd  ;  above  the 
work-shops  is  a  single  room  capable  of  holding  two  hundred 
workmen. 

Ulinilitiiiij  anil  'I'liining. — Tca-oups,  saucers,  basons,  jur.s, 
and  such  like  vessels,  receive  their  lirst  shape  from  ihi;  bands 
of  the  llirower.  who  sits  on  a  stool  with  a  Hat  liri'ular  wooden 
wheel  before  him,  moving  hoiizontally  on  a  pivot.  This  wheel 
is  set  ill  motion  by  the  sicaiii-eiigine,  and  the  workman  can 
increase  or  diiiiinish  its  velocity  as  there  is  occasion.  Upon 
the  eenlri;  of  the  wlieil  the  operator  throws  a  lump  of  rlaj  ,  of 
the  rcijuircd  size,  an<l  forms  it  into  almost  any  shape  with  the 
utmost  facility  :  it  is  then  cut  from  the  wheel  by  a  wire,  and 
taken  to  be  rliicd,  that  it  may  acipiire  siidicicnt  hardness  to  lit 
it  for  the  next  operation.  By  turning,  the  siiperlliious  parts  of 
the  clay  aie  taken  oil',  so  as  to  render  the  article  perfectly 
smooth,  and  to  give  it  the  exact  shape.  The  lathes  on  w  liich  the 
vessels  are  turned,  are  also  put  in  motion  by  the  sli  am-cnginc, 
and  regulated  as  to  speed  by  the  turner  himself.  The  piineiple 
of  tnriiiiig  earthenware  is  very  similar  to  that  cmploved  in 
woodliirniiig. — The  vessels  reipiiring  handles  and  spouts,  are 
taken  to  the  handling  room,  and  those  which  do  not  want  this 
appendage,  after  having  attained  the  rc(|iiisite  baldness,  arc 
sent  to  the  oven  to  be  baked.  The  handlis,  made  on  a  mould 
of  plaster  of  Paris,  are  fixed  to  the  vessel  with  a  liquid  mixture 
of  the  same  material  as  the  vessel  itself. 

For  the  formation  of  various  articles  manufactured  in  all 
potteries,  moulds  made  of  plaster  of  Paris  are  necessary.  The 
modeller  forms  the  shape  of  the  intended  vessel  out  of  a  solid 
lump  of  clay,  vi  hich  after  receiving  his  linishing  touches,  is 
banded  to  the  person  who  makes  the  plaster  mould  from  it. 
Plates  and  dishes  are  made  from  moulds  of  this  kind,  upon 
which  the  operator  lavs  a  piece  of  clay  of  the  length,  breadth, 
and  thickness  reipiired  ;  the  mould  and  clay  are  then  placcil 
upon  a  wheel  turning  horizontally  on  a  pivot,  and  the  operator 
keeps  peeling  round  with  the  left  hand,  and  presses  the  clay 
to  the  shape  of  the  mould  with  the  other.  The  mould  and  dish 
together  are  then  carried  into  a  stove  moderately  healed,  where 
it  remains  unlil  sulfieienlly  dried  to  separate.  The  plate  or 
dish  is  then  cut  evi'n  at  llie  edges,  and  in  other  respects  linished: 
before  they  are  baked,  the  dishes  are  laid  Hal  upon  plaster  or 
stone  Hags  that  are  ipiile  level,  in  order  that  they  may  remain 
straight  until  they  go  to  the  oven  to  be  lired.  Tureens,  vege- 
table dishes,  and  such  articles,  are  also  made  iu  moulds,  hut 
rcipiire  more  time  and  care,  being  less  simple  in  their  form. 
Figures,  Howers,  and  foliage  in  bas-relief,  are  also  formed 
separately  in  moulds,  and  afterwards  allixed  to  the  vessel  with 
diluted  clay. 

/■'{fiiiij.  —  When  the  ware  is  ready  for  firing,  it  is  placed  in 
clay  cases  called  saggars,  which  vary  in  size  and  shape  accord- 
ing to  the  articles  placed  in  them.  The  saggars  are  put  into 
an  oven,  shaped  like  a  beehive,  with  an  opening  at  the  top; 
there  is  also  an  opening  at  the  side  to  admit  the  saggars,  but 
this  is  closed  belore  the  lire  is  applied.  Each  saggar  is  luted 
to  the  other  by  a  roll  of  soft  lire-clay.  This  secures  the  ves- 
sels eonlained  in  them  from  dust,  the  fumes  of  the  lires,  and 
from  the  elleets  of  the  air  when  the  oven  is  cooling.  The  tires 
which  heat  the  oven  arc  placed  round  it  in  proper  receptacles, 
which  eoinmuiiicate  with  the  interior  of  the  oven  by  Hues, 
heating  every  part  eipially.  This  first  firing  gives  a  higher 
degree  of  heat,  anil  is  continued  much  longer  than  any  suc- 
cessive firing;  when  once  fired,  the  article  is  called  biscuit- 
ware.  The  cream-coloured,  or  (jueen's-ware,  is  now  carried 
to  the  dipping-house  to  receive  its  glazing  ;  that  which  is  to  be 
printed  blue  is  taken  to  the  printing-house. 

I'riiitiiiij. — The  design  is  previously  engraven  on  a  copper- 
plate, and  laid  on  a  stone  to  warm.  The  colour  (which  has 
oxide  of  cobalt  for  its  basis)  is  mixed  with  a  preparation  of 
oils,  to  fetch  out  the  impression.  This  mixture  is  smeared 
over  the  surface  of  the  plate,  and  again  cleaned  oil,  leaving  the 
lii|uid  ill  the  engraving  only.  The  paper  used  to  take  olf  the 
impression  is  made  expressly  tv\  this  purpose;  it  is  damped, 
laid  on  the  copperplate,  and  passed  between  two  iron-rollers, 
as  in  ordinary  copper  plate  printing.  The  design  being  trans- 
ferred to  the  paper,  is  laid  iiiimediatcly  upon  the  ware,  being 
rubbed  on  with  a  tiannel.  After  remaining  a  short  time,  the 
IOC 
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ware  is  put  into  a  tub  of  water,  and  the  paper  is  separated 
from  it  willi  a  sponge,  leaving  the  Uesisn  in  the  most  perttct 
state.  The  ware  is  then  dried,  and  taken  to  the  oven  to  he 
burned  ;  during  this  operation,  the  oil  which  has  been  mixed 
with  the  colour  in  tlie  priutins  is  destroyed,  and  the  oxide  of 
cobalt  more  firmly  attached  to  the  ware  :  it  is  then  <;lazed. 

(rlazivr/. — The  glaziers  differ  in  their  composition  in  all  manu- 
factories ;  most,  however,  have  oxide  of  lead  lor  their  basis. 
The  ingredients  being  mixed  "ith  water,  and  well  ground,  the 
glaze  is  ready  for  use,  in  v\hich  the  vessels  are  dipped.  On 
drying,  ^^hich  takes  place  instantly,  the  water  contained  in  the 
glaze  being  absorbed  by  the  porosity  of  the  vessel,  it  is  covered 
with  a  fine  white  powder  of  a  regular  thickness;  this,  when  fired, 
becomes  vitreous,  or  assumes  a  glass-like  appearance,  and 
from  its  transparency,  the  blue  pattern  underneath  is  rendered 
perfectly  visible.  In  the  last  firing,  especial  care  is  taken  to 
keep  one  piece  from  touching  the  other,  or  the  whole  would 
fuse  into  one  united  mass.  Great  attention  is  also  requisite  in 
the  firing,  not  to  give  too  much  or  too  little  heat,  either  extreme 
being  injurious  ;  llie  fireman  in  tliis,  as  in  the  other  firing, 
draws  out  trial  pieces  from  the  oven,  with  an  iron  rod,  to 
ascertain  the  proper  degree  of  heat. 

PnintiiKj. — The  pieces  of  porcelain  or  earthenware  to  be 
enamelled  and  enriched  by  gilding  are,  alter  the  first  firing, 
dipped  in  a  suitable  glaze,  and  again  submitted  to  the  fire. 
They  are  then  delivered  to  the  painter  or  enameller.  The 
colours  used  in  enamel-painting  are  composed  of  metallic 
calxes,  and  fluxes  suitable  to  each  colour,  separately  and  con- 
jointly, and  of  such  a  nature  as  to  fuse  them  sufficiently  for  the 
glazing  on  which  they  are  laid.  Gold  has  also  its  Mux,  and  is 
laid  on  as  the  other  colours  are.  When  the  painting  is  com- 
pleted, the  ware  is  placed  in  a  furnace  less  in  size,  and  different 
in  construction,  from  that  before  noticed.  Care  is  here  neces- 
sary in  the  arrangement  of  the  vessels,  and  great  nicety  is 
required  in  the  degree  and  the  continuation  of  the  heat,  which 
is  not  so  intense  as  in  the  former  firings.  The  colours,  after 
this  firing,  put  on  a  shining  appearance,  but  the  gold  has  an 
opaque  yellow  cast,  and  is  burnished  with  a  blood-stone,  (o  give 
it  (he  desired  brilliancy. 

The  processes  already  detailed  for  the  manufacture  of 
earthenware,  are  applicable,  in  nearly  every  case,  to  that  of 
porcelain.  The  composition  of  the  bodies  and  glazes  is,  of 
course,  different  ;  and  much  greater  care  is  necessary  in  every 
process,  than  is  bestowed  upon  earthenware  in  general. 

Delft  ware,  so  called  because  first  made  at  Delft,  in  Holland, 
is  a  kind  of  pottery  of  baked  earth,  covered  with  a  white  glaz- 
ing, which  gives  it  the  appearance  of  porcelain.  The  basis  of 
this  pottery  is  clay  mixed  with  a  certain  quantity  of  sand  ;  the 
vessels  are  slightly  baked,  so  that  they  resist  a  sudden  appli- 
cation of  heat;  and  they  are,  lastly,  covered  with  an  enamel  or 
glaze,  which  is  composed  of  common  salt,  sand  ground  fine, 
and  the  oxides  of  lead  and  tin.  The  latter  gives  a  white  opaque 
colour  to  the  mass.  The  furnace  and  colours  used  for  paint- 
ing this  ware,  are  the  same  as  those  which  have  been  noticed 
as  employed  for  porcelain.     See  Porcklain. 

POUNCE,  gum  sandarach  pounded  and  sifted  very  fine,  to 
rub  on  paper,  in  order  to  preserve  it  from  sinking,  and  to  make 
it  more  fit  to  write  upon.  Pounce  is  also  a  little  heap  of  char- 
coal dust,  enclosed  in  a  pieceof  muslin  or  some  other  open  stnlV, 
to  be  passed  over  holes  pricked  in  a  work,  in  order  to  mark  the 
lines  or  designs  on  paper,  silk,  &te.  placed  underneath  ;  which 
are  to  be  afterwards  finished  with  a  pen  and  ink,  a  needle,  or 
the  like. 

POUND,  an  English  weight  of  different  denominations,  as. 
Avoirdupois,  Troy,  Apothecaries,  &c.  The  pound  avoirdupois 
is  16  ounces  of  the  same  weight,  but  the  other  pounds  are 
each  e(iual  to  \'i  ounces.  The  ponnd  avoirdupois  is  to  the 
pound  tioy  as  5760  to  69y9i,  or   nearly  as  676  to  700.     See 

MliASURES. 

Pound  is  also  the  highest  denomination  used  by  the  English 
in  their  money  accounts,  beiiig  equal  to  20  shillings. 

PtJURSUiVANT,  or  Pursuivant,  in  Heraldry,  the  lowest 
order  of  officers  at  arms.  The  poursuivants  are  properly  attend- 
ants on  the  heralds,  when  they  marshal  public  ceremonies. 

POWDRll  Chests,  among  sailors,  certain  small  boxes 
cliarged  with   powdei    and   old  oails,  ik.c.   and  fastened  occa- 


sionally on  the  decks  or  sides  of  merchant-ships,  when  fur- 
nished with  close-quarters,  having  a  train  of  powder  which 
communicates  with  the  inner  apartments,  so  as  to  be  fired  at 
pleasure  to  annoy  the  enemy.  These  chests  are  usually  from 
I'i  to  18  inches  in  length,  and  about  8  or  10  in  breadth,  having 
their  outer  or  upper  terminating  in  an  edge.  They  are  nailed 
to  several  places  of  the  quarter-deck  and  bulk-head  of  the 
waist,  having  a  train  of  powder  which  conrmunicates  with  the 
inner  apartments  of  the  ship. 

POWER,  in  Arithnretic  and  Algebra,  that  which  arises  by 
the  successive  multiplication  of  any  irumher  or  quantity  into 
itself,  the  degree  of  the  power  being  always  denominated  by 
the  nirmber  of  equal  factors  that  are  employed  ;  thus, 

2  =:  2',  1st  power  of  2. 

3  X    2  =z    2=,  2d  power  or  scpiare. 

2   X    2  X    2  =z    23,  3d  power  or  cube. 

2  X    2  X    2  X    2    2»,  4th  power, 

&c.  &c. 

So  also, 

X  ^1   x',  1st  power. 

X   X    X  zz    a-',  2d  power. 

.T   X    XX    X  zz    x',  3d  pow  er. 

X   X    X   X    X   X    X    X*,  4th  power, 

&c.  SiC. 

Hence  it  appears,  that  the  index  which  denotes  the  degree  of 
any  power,  is  always  equal  to  the  number  of  factors  from 
which  that  power  arises  ;  or  one  more  than  the  number  of 
operations.     -SVe  Exponent  and  Involution. 

Power  of  the  Hyperbola,  is  the  fourth  power  of  its  conjugate 
axis. 

Power,  in  Mechanics,  denotes  any  force,  whether  of  a 
man,  a  horse,  a  spring,  the  wind,  water,  &c.  which  being  ap- 
plied to  a  machine  tends  to  produce  motion. 

Power  is  also  used  in  Mechanics,  for  any  of  the  six  simple 
machines,  viz.  the  lever,  the  balance,  the  screw,  the  wheel  and 
axle,  the  wedge,  and  the  pulley. 

Power  of  a  Glass,  in  Optics,  is  by  some  used  for  the  distance 
between  the  convexity  and  the  solar  focus. 

Power,  in  Law,  is  an  authority  which  one  man  gives  to  an- 
other to  act  for  him,  and  it  is  sometimes  a  reservation  which  a 
person  makes  in  a  conveyance  for  himself  to  do  some  acts,  as  to 
make  leases  or  the  like.  2  Lil.  Abr.  339.  Thus  power  of 
attorney,  an  instrument  or  deed  whereby  a  person  is  authorized 
to  act  for  another,  either  generally,  or  in  a  specific  transaction. 
Power  of  the  county,  called  the  Posse  Comitatus,  contains 
the  aid  and  attendance  of  all  knights,  gentlemen,  yeomen, 
labourers,  servants,  apprentices,  and  all  others  above  the  age 
of  fifteen  jears  within  the  county. 
Power  Loom.     See  Loom,  p.  596. 

POZZOLANA,  in  Natural  History,  is  a  kind  of  substance 
formed  of  volcanic  ashes.  When  mixed  with  a  small  portion 
of  lime  it  quickly  hardens,  and  this  induratioir  takes  place  even 
under  water.  This  singular  property,  of  becoming  petrified 
under  water,  renders  it  peculiarly  valuable  as  a  cement,  in  the 
erection  of  moles,  and  other  buildings  in  maritime  sitirations. 

PRACTICE,  is  an  Arithmetical  rule,  principally  employed  in 
those  questions  in  which  the  amount  of  a  certain  number  of 
things  is  required,  the  price  of  each  being  given  ;  being  a  more 
ready  and  expeditious  method  than  Comjioimd  Mulliplicatio^i, 
by  which  rule  the  same  questions  may  always  be  resolved. 

Practice,  is  commonly  divided  into  several  cases,  which  by 
some  authors  are  so  much  multiplied,  as  to  become  very  bur- 
densome to  the  memory,  an  inconvenience  that  more  than 
counterbalances  the  advantages  arising  from  this  subdivision  : 
in  fact,  the  whole  of  the  cases  that  are  worth  retaining,  may  be 
classed  under  the  following  heads  : — 

1.  When  the  price  is  less  than  a  penny. 

2.  When  tlie  price  is  less  than  a  sliillinff. 

3.  When  the  price  is  less  than  a  punnd. 

4.  When  the  price  is  more  than  a  pound. 

And  the  general  rule  for  all  these  cases  is  tliis  ■.  —  Rule.  Tske 
such  aliquot  parts  of  the  given  number  of  thiirgs,  as  the  given 
price  is  of  the  next  superior  denomination.- -i\o<f.  In  the  last 
ease,  multiply  first  by  the  number  of  pounds  ;  and  for  shillings, 
pence,  and  farthings,  proceed  by  the  above  rule,  and  add  the 
result  to  the  preceding  product.  * 
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Tlie  same  luotliod  may  he  employed  in  weights  and  measures 
of  every  dcseriptioii,  though  tiie  rule  is  generally  limited  to 
money  oonreriis. 

PR.l'.CIl'K,  a  writ  commanding  the  defendant  to  do  the 
thin;;  re(|nired.  or  to  shew  cause  why  lie  lialli  not  done  it. 

PR.KSH'NIKK.  This  punishment  is  inllieted  upon  him  who 
denies  the  king's  supremacy  the  second  time;  upon  him  who 
affirms  the  authority  of  the  pope,  or  refuses  to  take  tlic  oath  of 
supremacy;  upon  such  as  are  seditious  talkers  of  the  inherit- 
ance of  the  crown  ;  and  upon  such  as  alTirm  that  there  is  any 
obligation  hy  any  oath,  covenant,  or  engagement  whatsoever, 
to  endeavour  a  change  of  government  cither  in  church  or  state, 
or  that  both  or  either  house  of  parliament  have  or  has  a  legis- 
lative power,  without  the  king,  &c.  The  judgment  in  pnemu- 
iiire  at  the  suit  of  the  king,  against  the  defendant  being  in  prison, 
is.  that  he  shall  be  out  of  the  king's  protection  ;  that  his  lands 
and  tenements,  goods  and  chattels,  shall  be  forfeited  to  the  king  ; 
and  that  his  body  shall  remain  in  prison  at  the  king's  pleasure  ; 
but  if  the  defendant  is  condemned  upon  his  default  of  not  ap- 
pearing, whether  at  the  suit  of  the  king  or  party,  the  same 
judgment  shall  be  given  as  to  the  being  out  of  the  king's  pro- 
tection and  the  forfeiture;  but  instead  of  the  clause  that  the 
body  shall  remain  in  prison,  there  shall  be  an  av\ard  of  a  capi- 
atur.  Co.  Lit.  129.  Upon  an  indictment  of  a  praMiiunire,  a 
peer  of  the  realm  shall  not  be  tried  by  his  peers.      12  Co.  92. 

PR.VGM.VTIC  Sanction,  in  the  Civil  Law,  is  delined  to  be  a 
rescript,  or  answer  of  the  sovereign,  delivered  by  advice  of  his 
council,  to  some  college,  order,  or  body  of  people,  upon  con- 
sulting him  in  some  case  of  their  community.  Tiie  like  answer 
given  to  any  particular  person,  is  called  simply  rescript. 

PR.VM,  or  PuA.viK,  a  sort  of  lighter  used  in  Holland  and  the 
ports  of  the  Baltic  sea,  for  loading  and  unloading  ships. 

PRATIC,  or  Pratique,  a  term  used  in  the  European  ports 
of  the  Mediterranean  sea,  which  implies  the  permission  to 
trade  and  communicate  with  the  natives  of  any  place,  after 
having  performed  the  retiuired  quarantine. 

PRAYER,  in  Theology,  a  petition  put  up  to  God  for  llie 
obtainiui;  of  some  future  favour. 

PREBENDARY,  an  ecclesiastic  who  enjoys  a  prebend.  The 
difl'crence  between  a  prebendary  and  a  canon  is,  tli;it  the 
former  receives  his  prebend  in  consideration  of  his  olliciating  in 
tlie  church  ;  but  the  latter  merely  by  his  being  received  intothe 
cathedral  or  college. 

PRECEDENCE,  or  Prkcf.dency,  a  place  of  honour  to  which 
a  person  is  entitled  ;  this  is  either  of  courtesy  or  of  right.  The 
former  is  that  which  is  due  to  age,  estate,  &c.  which  is  regu- 
lated by  custom  and  civility:  the  latter  is  settled  by  authoiity, 
and  when  broken  in  upon  gives  an  action  at  law. 

PRECEPT,  in  Law,  a  command  in  writing  sent  by  a  chief 
justice,  justice  of  the  peace,  &.c.  for  bringing  a  person,  record, 
or  other  matter,  before  him. 

Pkixi  IT,  is  also  used  for  the  command  or  incitement  by  which 
one    man  stirs  up  another  man  to  commit  felony,  thefl,  &c. 

PRECESSION  of  the.  hijuiiinxes,  which  denotes  that  slow 
end  imperceptible  motion  by  which  the  equinoxes  change  their 


places,  going  liaikwards,  or  westward,  contrary  to  the  rest  of 
the  signs,  may  be  thus  explained.  The  (ixed  stars  vary  their 
light  asi-ension  and  derlinalioii,  but  keep  the  same  latitude; 
these  vaiiations  are  accoiinled  for  iiy  supposing  that  the  cried- 
tial  sphere  revolves  round  tlie  pole  of  the  eclipiic.  Or,  that  llio 
poles  cif  the  e(iiiator  re\olve  round  those  of  the  ecliptic.  And 
ihi.i  reviilulion  is  lallcil  the  precession  of  the  equinoxes,  because 
by  it,  the  time  and  place  of  the  sun's  ei|uinoxial  station  pre- 
cedes the  usual  (alrulations.  The  eclipiic,  the  solstices,  the 
eipiiiioxes,  and  all  the  points  of  the  ecliptii:,  arc  moving  from 
Aries  towards  Pisces  ;  i.e.  friuii  east  to  west.  The  e(|uinoetiaI 
points  are  thence  carried  further  hack  among  the  pieceding 
sinns  or  stars,  at  the  rate  of  about  one  degree-  in  71  years  and 
some  few  da>s.  The  annual  precession  is  about  CAY'  \  ;  that  is 
it  the  celestial  cfpiator  cuts  the  eelipti<-  in  a  particular  point  on 
any  day  of  this  >car,  it  will,  on  the  same  daj  of  the  following 
year,  cut  in  a  point  M''  \  to  the  west  of  its  foimcr  intersection, 
and  the  sun  will  come  to  the  equinox  2(1'  2:!"  before  he  has  com- 
|)lele(l  his  revolution  of  the  heavens.  Thus  the  ecpiinoclial  or 
tropical  j  ear,  or  true  year  of  the  seasons,  is  so  much  shorter 
than  the  revolution  of  the  sun,  or  the  sidereal  ye.ir.  The  equi- 
noctial points  make  a  eoiuplete  revolution  in  about  2.5, .079  years, 
the  equator  being  all  the  while  inclined  to  the  ecliptic  in  nearly 
the  same  angle.  Therefore  the  poles  of  the  diurnal  revolution 
must  describe  a  circle  round  the  poles  of  the  ecliptic  at  the  dis- 
tance of  nearly  23J  degrees  in  ij,. 079  years.  Hence  the  longi- 
tude, right  ascension,  and  decdiiiation,  of  every  star  will  be 
variable,  and  consequently  the  pole  of  the  equinoctial  cannot 
always  be  directed  to  the  same  star.  In  the  time  of  Hippar- 
chus  the  ccpiinoclial  points  were  lixed  to  the  first  stars  of  Aries 
and  Libra  ;  and  the  stars  which  were  then  in  conjunction  with 
the  sun  when  he  was  in  the  equinox,  are  now  a  whole  sign  to 
the  eastward  of  Aries.  There  are  obviously  then  two  zodiacs,  a 
zodiac  of  the  signs,  moveable  round  the  lixed  zodiac  and  eclip- 
tic. The  precession  of  the  ei|uiiioxi'S  producing  an  annual 
increase  of  .OCiin  the  longitude  of  the  fixed  stars,  makes 
exactly  a  degree  in  71  years,  19'(la\s,  and  12  hours.  Their  right 
ascension  varies  from  — 60"  to  -|-  14.'i"  in  certain  stars  round  the 
pole.  The  annual  increase  in  right  ascension  of  others  has  been 
given  as  low  as  o",  or  about  l.V  in  IKO  years.  Their  declina- 
tions vary  from  20"  to  0"  annually  pliis  or  minus,  or  in  72  years 
from  24  minutes  to  2'  24''  jdiis  or  minus. 

Astronomers  have  reckoned  by  the  fixed  and  intellectual 
zodiac  from  a  very  early  period  ;  the  Egyptians  and  Chaldeans 
reckoned  according  to  the  intellectual  zodiac  ages  before  Hip- 
parchus  made  his  discovery  of  the  precession  of  the  equinoxes. 
The  first  of  their  signs  was  Tamils.  Ilipparchus  was  the  first 
among  the  Greeks,  however,  who  established  what  is  called  a 
fixed  zodiac  ;  and  he  placed  Aries  at  the  first  of  the  signs.  This 
shews  that  the  Greeks  were  in  the  habit  of  cop\ing  from  the 
Egyptians  in  these  matters  ;  for  the  ram  has  notliing  to  do  with 
Grecian  mythology  ;  on  the  contrary,  it  was  the  type  of  the 
Egyptian  Amnion.  In  the  Egyptian  zodiac,  by  the  second  Her- 
mes, Aries  is  represented  as  a  man  with  ram's  horns.  The  sun 
in  this  sign  was  worshipped  as  the  god  Amnion.  This  reces. 
sion  of  Aries  from  the  equinoctial  point,  and  its  occupation  hy 
Pisces  has  furnished  some  learned  men  with  curious  illustrations 
respecting  the  origin  of  the  zodiacal  signs,  the  mythology  of  the 
Greeks,  the  Egyptians,  and  Orientalists.  In  :W.'h\.  Cli.  49mi. 
the  earth  revolves  round  the  sun,  and  during  its  progress  in  this 
annual  course,  it  passes  through  the  12  signs  of  the  zodiac  suc- 
cessively. Hence  we  arc  accustomed  to  say  the  sun  is  in  Aries, 
Taurus,  &c.  when  in  fact  it  is  the  earth  that  is  in  those  signs, 
and  the  sun,  as  viewed  from  the  earth,  appears  in  the  opposite 
part  of  its  orbit. 

Tu  find  the  Precession  in  right  Ascension  and  Declination. — 
Put  d  zz.  the  declination  of  a  star,  and  a  =z  its  right  ascension; 
then  iheirannual  variations,  or  precessions,  will  be  nearly  as  foi. 
low.  viz. 

20"  084  X  cos.  fl  =:  the  annual  precession  in  declination, 
and  46"0ei9  -|-  20"084   X    sin.  a   x    tang,  d  =:  that  of  right 
ascension.     See  i\ie  Counoissiince  des  Temps  for  1792,  p.  200. 

PRECIPITATE.  Whenabody.di.ssolved  in  alluid.  is  either 
in  whole  or  in  part  riadc  to  separate  and  fall  down  in  the  con- 
crete state,  this  falling  down  is  called  precipitation,  and  the 
matter  thus  separated  is  called  a  precipitate. 


PRE 


DICTIONARY    OF    MECHANICAL    SCIENCE. 


PRE 


PREDIAL  Tithes,  those  which  are  paid  of  things  arising  and 
growing  from  the  ground  only,  as  corn,  hay,  fruit  of  trees,  and 
the  like. 

PREDICATE,  in  Logic,  that  part  of  a  proposition  wliich 
affirms  or  denies  something  of  the  subject ;  thus,  in  these  pro- 
positions, snow  is  white,  inic  is  not  white, — whiteness  is  the 
predicate  which  is  affirmed  of  snow,  and  denied  of  ink. 

PREONANCY,  to  be  with  child.  This  is  a  plea  in  stay  of 
execution,  when  a  woman  is  convicted  of  a  capital  crime,  alleg- 
ing that  she  is  wi(h  child;  in  which  case  the  judge  must  direct 
a  jury  of  twelve  discreet  women  to  inquire  of  the  fact;  and  if 
they  bring  in  their  verdict  "  quick  with  child,"  execution  shall  be 
staid  generally,  until  either  she  is  delivered,  or  proves  by  the 
course  of  nature  not  to  have  been  with  child.     4  Black.  395. 

PREMISES,  is  that  part  of  the  beginning  of  a  deed,  the 
office  of  which  is  to  express  the  grantor  and  grantee,  and  the 
land  or  thing  granted. 

PREROGATIVE,  is  a  word  of  large  extent,  including  all  the 
rights  and  privileges  which  by  law  the  king  has  as  chief  of  the 
commonwealth,  and  as  intrusted  with  the  execution  of  the  laws. 

Prerogative  Court,  the  court  wherein  all  wills  are  proved, 
and  all  administrations  taken  which  belong  to  the  archbishop 
by  bis  prerogative  ;  that  is,  in  case  where  the  deceased  has 
goods  of  any  considerable  value  out  of  the  diocese  wherein  he 
died  ;  and  that  value  is  ordinarily  5^.  except  it  is  otherwise  by 
composition  between  the  said  archbis-hop  and  some  other  bishop, 
as  in  the  diocese  of  London  it  is  10/. 

PRESBYTERIANS,  a  numerous  and  highly  respectable 
sect  of  Protestants,  so  called  from  their  maintaioing  that  the 
government  of  the  church  appointed  in  the  New  Testament 
w  as  by  Presbyteries  ;  that  is,  by  ministers  and  ruling  elders, 
associated  for  its  government  and  discipline. 

PRESENTATION,  in  Law,  the  act  of  a  patron  offering  his 
clerk  to  be  instituted  in  a  benefice  of  his  gift,  the  same  being 
void. 

PRESENTMENT  OF  Offences,  is  that  which  the  grand 
jurv  find  to  their  own  knowledge,  and  present  to  the  court 
without  any  bill  of  indictment  laid  before  them  at  tlis  suit  of 
the  king;  as,  a  presentment  of  a  nuisance,  a  libel,  and  the  like, 
upon  wliich  the  officer  of  the  court  must  afterwards  frame  an 
edictment  before  the  party  presented  can  be  put  to  answer  it. 
There  are  also  presentments  by  justices  of  the  peace,  con- 
stables, surveyors  of  the  highways,  church-wardens,  &c. 

PRESIDENT,  an  officer  created  or  elected  to  preside  over 
a  company,  in  contradistinction  to  (he  other  members,  who  are 
called  residents. 

PRESS,  a  machine  of  wood  or  iron  serving  to  squeeze  any 
body  very  close.  Presses  usually  consist  of  six  pieces  :  two 
flat  smooth  planks,  between  which  the  things  to  be  pressed 
are  laid  ;  two  screws  or  worms  fastened  to  the  lower  plank, and 
passing  through  two  holes  in  the  upper  ;  and  two  nuts  in  the 
form  of  an  S,  that  serve  to  drive  tiie  upper  plank,  which  is 
moveable,  against  the  lower,  which  is  fixed.  See  Bramah's 
Machine. 

Presses  used  for  expressiyit/  Liquors,  are  in  most  respects  the 
same  with  the  common  presses,  only  (he  under  plank  is  perfo- 
rated with  a  great  number  of  holes,  for  the  juice  to  run  through. 
Others  have  only  one  scre«  or  arbor  passing  tlirougli  the  middle 
of  the  moveable  plank,  which  descends  into  a  kind  of  square 
box  full  of  holes,  through  which  the  juices  flow  as  the  arbor  is 
turned. 

Press  used  bii  Joiners,  to  keep  close  the  pannels,  fee.  of  wain- 
scot, consists  of  two  screws  and  two  pieces  of  wood,  four  or 
five  inches  square,  and  two  or  three  feet  long,  whereof  the  holes 
at  two  ends  serve  for  nuts  to  the  screws. 

Founders'  Press,  is  a  strong  square  frame  consisting  of  four 
pieces  of  wood  lirnily  joined  together  with  tenons,  &c.  It  is  of 
various  sizes  ;  two  of  them  are  required  to  each  mould,  at  the 
two  extremes  whereof  they  are  placed  :  so  as  that,  by  driving 
wooden  wedges  between  the  mould  and  sides  of  the  press,  the 
two  parts  of  the  mould  for  the  metal  may  be  pressed  close 
together. 

Press,  Binder's  Cxilting,  is  a  machine  used  equally  by  book- 
binders, stationers,  and  pasteboard-makers  ;  consisting  of  two 
large  pieces  of  wood  in  form  of  checks,  connected  by  two 
Strong  wooden  screws  ;  which,  being  turned  by   an  iron  bar< 


draw  together  or  set  asunder  the  cheeks,  as  much  as  is  neces- 
sary for  the  putting  in  the  books  or  paper  to  be  cut.  The  cheeks 
are  placed  lengthwise  on  a  wooden  stand  in  form  a  chest,  into 
which  the  cuttings  fall.  Aside  of  the  cheeks  are  two  pieces  of 
wood  of  the  same  length  with  the  screws,  serving  to  direct  the 
cheeks,  and  prevent  tlieir  opening  unequally.  Upon  the  cheeks 
the  plough  moves,  to  which  the  cutting  knife  is  fastened  by  a 
screw  ;  which  has  its  key  to  dismount  it,  on  occasion,  to  be  sharp- 
ened. The  plough  consists  of  several  parts ;  among  the  rest  a 
wooden  screw  or  worm,  which  catching  within  the  nuts  of  the 
two  feet  that  sustain  it  on  the  cheeks,  brings  the  knife  to  the 
book  or  paper  w  hicli  is  fastened  in  the  press  between  two  boards. 
This  screw,  which  is  pretty  long,  has  two  directories,  which 
resemble  those  of  the  screws  of  the  press.  To  make  the  plough 
slide  square  and  even  on  the  cheeks,  so  that  the  knife  may 
make  an  equal  paring,  that  foot  of  the  plough  where  the  knife 
is  not  fixed  slides  in  a  kind  of  groove,  fastened  along  one  of 
the  cheeks.  Lastly,  the  knife  is  a  piece  of  steel,  six  or  seven 
inches  long,  flat,  thin,  and  sharp,  terminating  at  one  end  in  a 
point,  like  that  of  a  sword,  and  at  the  other  in  a  square  form, 
wliich  serves  to  fasten  it  to  the  plough.  As  the  long  knives 
used  by  us  in  the  cutting  of  books  or  papers  are  apt  to  jump  iu 
the  cutting  thick  books,  the  Dutch  are  said  to  use  circular 
knives  with  an  edge  all  round  ;  which  not  only  cut  more  stea- 
dily, but  last  longer  without  grinding. 

Press,  P«f/ii>!(;r.  A  very  ingenious  and  useful  packing  press, 
invented  by  Mr.  John  Peck,  procured  for  him  in  1798,  a  reward 
from  the  Society  of  Arts.  This  machine  consists  of  two  very 
strong  horizontal  beams,  one  at  the  bottom  for  the  bed,  and 
the  other  at  the  top  of  the  press.  These  are  united  by  two  iron 
screws,  which  stand  in  a  vertical  position,  and  therefore  serve 
as  cheeks  to  the  press.  The  follower  of  this  press  is  a  very 
strong  horizontal  beam,  having  two  nuts  fitted  into  it  at  its 
ends.  These  nuts  act  upon  the  threads  of  the  two  vertical 
screws,  and  therefore  it  is  plain,  when  they  are  turned  round, 
that  the  follower  will  rise  and  fall  accordingly.  The  nuts  are 
so  fitted  into  the  follower,  as  to  admit  of  a  circular  motion 
round  the  screw,  but  are  not  permitted  to  rise  or  tall  wiihout 
the  follower.  To  give  them  motion,  the  edges  of  the  circular 
rings  are  cut  into  cogs  or  teeth,  and  are  turned  by  means  of  an 
endless  screw  for  each,  situated  at  the  opposite  ends  of  the 
horizontal  spindle,  which  revolves  in  bearings  attached  to  the 
follower  of  the  press.  The  spindle  has  a  winch  at  each  end, 
by  turning  which  the  two  endless  screws  act  upon  the  wheels 
or  teeth  of  the  nuts,  and  by  thus  causing  them  to  turn  round 
with  equal  velocities,  raises  or  depresses  the  follower  always 
parallel  to  itself,  and  also  to  the  head  and  bottom  bed.  The 
great  utility  of  this  press  consists  in  its  being  capable  of  pack- 
ing  two  sets  of  bales  at  once,  thus  answering  the  purpose  of 
two  presses,  with  more  expedition,  and  less  room.  It  is  placed 
on  the  floor  of  the  warehouse,  and  behind  it  a  stage  is  erected, 
just  half  the  height  of  the  whole  press.  One  set  of  bales  is 
then  made  up  on  the  door,  and  the  other  upon  the  stage.  Sup- 
pose the  follower  raised  up  above  the  level  of  the  stage,  a 
biile  of  goods  is  then  placed  on  the  lower  bed,  and  by  turning 
the  winches  the  follower  is  forced  down  upon  it,  and  remains 
there  till  it  is  sufticicntly  pressed.  While  the  men  are  tying 
up  this  bale  below,  others  on  the  stage  are  loading  the  follower^ 
and  the  winches  being  turned,  the  former  bale  is  released,  and 
the  latter  receives  the  pressure.  By  these  means,  no  time  is 
lost  in  screwing  up  or  opening  the  press,  since  it  performs 
work  in  both  ways. — The  Philosophical  Transactions  for  1781, 
contains  an  account  of  a  double  screw  applied  to  a  press  by 
Mr.  \V.  Hunter.  Its  power  is  considerable,  but  a  minute 
description  will  occupy  too  much  of  our  room. 

Press,  Copperplate  Printing.  In  addition  (o  the  presses 
already  noticed,  although  many  others,  adapted  to  particular 
purposes,  are  in  use,  the  copperplate  printing  press  demands  a 
distinct  description.  This  machine,  of  which  a  representation 
is  given  in  the  following  figure,  consists,  like  the  common 
printing  presses,  (for  which  see  Printing,)  of  a  body  and  a 
carriage. 

The  body  consists  of  two  cheeks,  P  P,  of  different  dimen- 
sions, ordinarily  about  four  feet  and  a  half  high,  a  foot  thick, 
and  two  and  a  half  apart,  joined  at  top  and  bottom  by  cross 
pieces.     The  cheeks  are  placed  perpendicularly  on  a  wooden 
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stumi  or  foot,  L  M,  liorizoiitally  placed,  and  .siislniniiiic  the 
uliolo  press.  From  the  loot  likewise  rise  lour  olhrr  perpendi- 
(Uiliir  pieces,  <•,  r,  e,  e ,  joined  liy  other  cross  or  horizontal  <iiies, 
(/  (/,(/,  whirli  may  he  eonsiileied  as  the  i;arria;;e  of  the  press, 
as  servin);  to  sustain  a  smooth,  even  plank,  II  I  K,  ahont  1^ 
feet  Ion;;,  "Ji  feet  hroad,  and  IJ  inch  lliiek  ;  upon  wliieh  the 
engraven  plate  is  to  he  plaeed.  Into  the  elieeks  ^o  two  wooden 
cylinders  or  rollers  1)  10,  F  G,  ahout  six  inelics  in  diameter, 
liornc  up  at  each  end  by  the  cliceks,  whose  ends,  whieh  are 
lessened  to  nhout  two  inelies  diameter,  and  called  It  uiiniinis, 
turn  in  the  cheeks  hetwceu  two  pieces  of  wood,  in  form  of  half 
moons,  lined  with  polished  iron,  to  facilitate  the  motion.  The 
space  in  the  half  moons,  left  vacant  by  the  trunnion,  is  filled 
with  paper,  pasteboard,  Jyc.  that  they  may  be  raised  and  lowered 
at  discretion;  so  as  only  to  leave  the  space  liclw<'en  them 
necessary  for  the  passage  of  the  plank  charged  with  the  plate, 


paper,  and  blankcls.  Lastly,  to  one  of  the  trininions  of  the 
upper  roller  is  fastened  a  cross,  consisting  of  two  levers  A  B, 
or  pieces  of  wood,  traversing  each  other.  The  arms  of  this 
serve  in  lieu  of  the  l.andle  of  the  common  press,  giving  a  motion 
to  the  upper  roller,  and  that  to  the  under  one  ;  by  which  means 
the  plank  is  prolruded,  or  passed  between  them. 

The  practice  of  printing  from  eoi)per-plales  is  nearly  as  fol- 
lows : — The  workmen  take  a  small  cpianlity  of  the  ink  on  a  rub- 
ber made  of  woollen  rags,  strongly  bound  about  each  other,  and 
with  this  smear  the  whole  face  of  the  plate  as  it  lies  on  a  grate 
heated  by  a  charcoal  fire,  or  steam.  The  plate  being  sulliciently 
inked,  they  lirst  wipe  it  over  with  a  foul  rag,  then  with  a  cleaner 
one,  and  lastly  with  the  palm  of  their  left  and  right  hand,  and  to 
dry  the  hand  and  lurw  ard  the  wiping,  they  rub  it  from  lime  to  time 
on  whiting.  The  address  of  the  workman  consists  in  wiping  the 
plate  perfectly  clean,  without  taking  the  ink  out  of  the  engrav- 
ing. The  plate  thus  prepared  is  laid  on  the  plank  of  the  press  ; 
over  the  |)latc  is  laid  on  the  paper,  first  well-moistened  to 
receive  the  impression  ;  and  over  the  paper  two  or  three  folds 
of  flannel.  Things  being  thus  disposed,  the  arms  of  the  cross 
are  pulled,  and  by  that  means  the  plate,  with  its  furniture,  is 
jiassed  through  between  the  rollers,  which  pinching  very  strong- 
ly, jet  equally,  presses  the  moistened  paper  into  the  strokes  of 
the  engraving,  whence  it  takes  out  the  ink;  and  receives  llic 
engraved  impression. 

Pci-liiiis'  Ctippcijildle  Presses. — The  press  for  which  this  cele- 
brated engineer  and  artist  has  obtained  a  patent,  dilVers  not  in 
principle  from  that  already  described,  although  it  varies  con- 
.••iderably  in  several  partiiulars.  The  levers  or  spokes,  instead 
of  extending  from  the  pinion  of  the  roller  to  the  band  of  the 
pressman,  terminate  in  an  iron  circumference,  which  forms  a 
wheel,  on  the  outer  surface  of  which  numerous  handles  arc 
inserted,  resembling  those  fixed  In  the  wheels  by  which  ships 
arc  steered.  Hy  llwsc  means,  when  the  wheel  is  put  in  motion, 
the  momentum  obtained,  renders  the  resistance  wliieh  the  roller 
receives  while  passing  over  the  plate  almost  iniperceplihle. 
The  roller,  having  a  section  cut  oil'  longitudinally,  performs  its 
work  with  the  circidar  part  only,  on  which  account  the  limits 
of  the  impression  must  alwavs  be  determined  by  the  extent  of 
60. 


its  convexity.  Unless,  ther3forc,  the  roller  be  made  very  large, 
this  press  is  better  adapted  for  small  plates  than  large  ones. 
The  |)lale  having  received  its  ink  and  paper,  is  presiwited  to 
l!ic  roller.  whi<li,  by  turning  the  wheel,  begins  its  work  at  the 
commeneement  of  its  convex  surfa<'c;,  and  passes  on  until  the 
Hat  part  turns  downward.  At  this  instant  tin;  impression 
ceases,  the  bbinkct which  bad  been  drawn  in  betw(!cn  the  paper 
on  the  plate,  and  the  roller,  regains  its  original  state  of  ten- 
sion, the  plate  is  released,  and  returns  on  its  carriage  to  the 
workman,  delivering  up  its  paper,  and  is  ready  to  be  charged 
for  another  inipressiou.  It  must  be  obvious  from  hence,  that 
the  pa|)er  never  receives  from  the  press  a  double  impression, 
but  is  taken  olf  like  proof  prints  in  the  common  way. 

PKKSS  oi  S\ii,,  signifies  as  much  sail  as  the  ihcn  slate  of 
the  wind,  kc.  will  permit  a  ship  to  carry. 

PRFSSIOD-M AN,  one  who  has  been  impressed  into  the 
kind's  service,  in  (contradistinction  to  a  volunteer. 

l'RE.SS-GAN(;,  a  detachment  of  scaniin,  who  (under  the 
command  of  a  lieutenant)  are  empowered,  in  time  of  war,  to 
take  any  seafaring  men,  and  oblige  them  to  serve  on  board  the 
king's  ships. 

PRKS.SlNG,in  the  Manufactures,  is  the  violently  stpieczlng 
a  cloth,  stulT,  S^c.  to  render  it  glossy. 

PRESSURE  Engim;s,  for  raising  water  by  the  |>ressure 
and  descent  of  a  column  enclosed  in  a  pipe,  have  been  lately 
erected  in  dill'erent  parts  of  this  country.  The  principle  now 
adverted  to,  was  a<lopted  in  some  machinery  constructed  in 
France  about  1731, (see  ISdidor  <le  Arch.  Ili/drmtl,  lib.  4.  ch.  1.) 
and  was  likewise  adopted  in  Cornwall  about  fifty  years  ago. 
But  the  pressure-engine,  of  which  we  are  about  to  give  a  par- 
ticular description,  is  the  invention  of  .Mr.  R.  Trevithack,  who 
probably  was  not  aware  that  any  thing  at  all  similar  had  been 
attempted  before.  This  engine,  a  section  of  w  hicli,  on  a  scale 
of  a   quarter   of  an  inch  to   a  foot,  as  shewn  in  the  annexed 

figure,  was  erected  a 
few  years  ago  at  the 
Druid  Copper  Mine,  in 
the  parisli  of  lllogan, 
near  Truro.  A  B  repre- 
sents a  pipe  six  inches 
in  diameter,  through 
which  water  descends 
from  the  head  to  the 
place  of  its  delivery,  to 
run  oil  by  an  adit  at  S, 
through  a  fall  of  M  fa- 
thoms in  the  whole  ; 
that  is  to  say,  in  a  close 
pipe,  down  the  slope  of 
a  iiill  201)  fathoms  long, 
with  •2(>  fathoms  fall ; 
then  perpendicularly 
six  fathoms,  till  it  ar- 
rives at  15,  and  thence 
through  the  engine  from 
]{  to  S  two  fathoms.  At 
the  turn  B  the  wafer 
enters  into  a  chamber 
C,  the  lower  part  of 
w  liich  terminates  in  two 
brass  cjliiulers,  four 
inches  in  diameter  ;  in 
w  liich  two  plui;s.  or  pis- 
tons of  lead,  1)  an(l  E, 
arc  capable  of  moving 
up  and  down  by  their  piston  rods,  which  pass  through  a  dose 
packing  above,  and  are  attached  to  the  extremities  of  a  chain 
leading  over,  and  properly  attached  to  the  wheel  Q,  so  that  It 
cannot  slip. 

The  leaden  pieces  1)  and  E  are  cast  in  their  places,  and  have 
no  packing  whatever.  They  move  very  easily  ;  and  if  at  any 
time  they  should  become  loose,  they  may  be  spread  out  by  a 
few  blows  with  a  proper  instrument,  without  taking  them  out  of 
their  place.  On  the  sides  of  the  two  brass  cylinders,  in  which 
1)  and  Emove,  there  ire  scjuarc  holes  communicating  towaids 
F  and  G,  which  is  a  horizontal  trunk  or  Sijuarc  pipe,  four 
10  D 
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inches  wide  and  three  inches  deep.  All  the  other  pipes  G,  G, 
and  R,  are  six  inches  in  diameter,  except  the  principal  cylinder 
wherein  the  piston  H  moves  ;  and  this  cylinder  is  ten  inches  in 
diameter,  and  admits  a  nine-feet  stroke,  though  it  is  here 
delineated  as  if  the  stroke  were  only  three  feet. 

The  piston  rod  works  through  a  stulling-box  above,  and  is 
attached  to  M  N,  which  is  the  pit  rod,  or  a  perpendicular  piece 
divided  into  two,  so  as  to  allow  its  alternate  motion  up  and 
down,  and  leave  a  space  between,  without  touching  the  fixed 
apparatus,  or  fjreat  cylinder.  The  pit  rod  is  prolonged  down 
into  the  mine,  where  it  is  employed  to  work  the  pumps,  or  if 
the  engine  were  applied  to  millwork,  or  any  other  use,  this 
rod  would  form  the  communication  of  the  first  mover.  K  L  is 
a  tumbler,  or  tumbling-bob,  capable  of  being  moved  on  the 
gudgeons  V,  from  its  present  position  to  another,  in  which  the 
weight  L  shall  hang  over  with  the  same  inclination  on  the  oppo- 
site side  of  the  perpendicular,  and  consequently  the  end  K  will 
then  be  as  much  elevated  as  it  is  now  depressed.  The  pipe 
RS  has  its  lower  end  immersed  in  a  cistern,  by  which  means 
it  delivers  its  water  without  the  possibility  of  the  external  air 
introducing  Itself;  so  that  it  constitutes  a  torricellian  column, 
or  water  barometer,  and  renders  the  whole  column  from  A  to  S 
effectual  ;  as  we  shall  see  in  our  view  of  the  operation. 

The  Operation. — Let  us  suppose  the  lower  bar  K  V  of  the 
tumbler  to  be  horizontal,  and  the  rod  P  O  so  situated,  as  that 
the  plugs  or  leaden  pistons  D  and  B  shall  lie  opposite  to  each 
other,  and  stop  the  waterways  C  and  F.  In  this  slate  of  the 
engine,  though  each  of  these  pistons  is  pressed  by  a  force 
equivalent  to  more  than  a  thousand  pounds,  they  will  remain 
motionless,  because  these  actions  being  contrary  to  each  other, 
they  are  constantly  in  equillbrio.  The  great  piston  H  being 
here  shewn,  as  at  the  bottom  of  its  cylinder,  the  tumbler  is  to 
be  thrown  by  hand  into  the  position  here  delineated.  Its  action 
upon  OP,  and  consequently  upon  the  wheel  Q,  draws  up  the 
plug  D,  and  depresses  E,  so  that  the  water-way  G  becomes  open 
from  A  B,  and  that  of  F  to  the  pipe  R  ;  the  water  consequently 
descends  from  A  to  C  ;  thence  to  G  G  G,  until  it  acts  beneath 
the  piston  H.  This  pressure  raises  the  piston,  and  if  there  be 
any  water  above  the  piston,  it  causes  it  to  rise  and  pass  through 
F  into  R.  During  the  rise  of  the  piston  (which  carries  the  pit 
rod  M  N  along  with  it,)  a  sliding  block  of  wood  I,  fixed  to  this 
rod,  is  brought  into  contact  with  the  tail  K  of  the  tumbler,  and 
raises  it  to  the  horizontal  position,  beyond  which  it  oversets  by 
the  acquired  motion  of  the  weight  L. 

The  mere  rise  of  the  piston,  if  there  were  no  additional  motion 
in  the  tumbler,  would  only  bring  the  two  plugs  D  and  E  to  the 
position  of  rest,  namely,  to  close  G  and  F,  and  then  the  engine 
would  stop  ;  but  the  fall  of  the  tumbler  carries  the  plug  D 
downwards  quite  clear  of  the  hole  F,  and  the  other  plug  E 
upwards,  quite  clear  of  the  hole  G.  These  motions  require  no 
consumption  of  power,  because  the  plugs  are  in  equilibrio,  as 
was  just  observed.  In  this  new  situation,  the  column  ABno 
longer  communicates  with  G,  but  acts  through  F  upon  the 
upper  part  of  the  piston  H,  and  depresses  it ;  while  the  contents 
of  the  great  cylinder  beneath  that  piston  are  driven  out  through 
G  G  G,  and  pass  through  the  opening  at  E  into  R.  It  may  be 
observed,  that  the  column  which  acts  against  the  piston  is 
assisted  by  the  pressure  of  the  atmosphere,  rendered  active  by 
the  column  of  water  hanging  in  R,  to  which  that  assisting  pres- 
sure is  equivalent,  as  has  already  been  noticed. 

When  the  piston  has  descended  through  a  certain  length,  the 
slide  or  block  at  T,  upon  the  piston  rod,  applies  against  the 
tail  K  of  the  tumbler,  which  it  depresses,  and  again  oversets  ; 
producing  once  more  the  position  of  the  plugs  D  E,  here  deli- 
neated, and  the  consequent  ascent  of  the  great  piston  H,  as 
before  described.  The  ascent  produces  its  former  ell'ect  on  the 
tumbler  and  plugs ;  and  in  this  manner  it  is  evident,  that  the 
alterations  will  go  on  without  limit;  or  until  the  manager  shall 
think  fit  to  place  the  tumbler  and  pings  D  E  in  the  positions  of 
rest ;  namely,  so  as  to  stop  the  passages  F  and  G.  The  length 
of  the  stroke  may  be  varied  by  altering  the  position  of  the 
pieces  T  and  I,  which  will  shorten  the  stroke  the  nearer  they 
are  together;  as  in  that  case,  they  will  sooner  alternate  upon 
the  tail  K.  As  the  sudden  stoppage  of  the  descent  of  the 
column  A  15,  at  the  instant  when  the  two  plugs  were  both  in  the 
waterway,  might  jar  and  shake  the  apparatus,  those  plugs  are 


made  half  an  inch  shorter  than  the  depth  of  the  side  boles  ;  so 
that  in  that  case,  the  water  can  escape  directly  through  both 
the  small  cylinders  to  it.  This  gives  a  moment  of  time  for  the 
generation  of  the  contrary  motion  in  the  piston  and  the  water 
in  G  G  G,  and  greatly  deadens  the  concussion,  which  might 
else  be  produced. 

Some  former  attempts  to  make  pressure  engines  upon  the 
principle  of  the  steam-engine,  have  failed  ;  because  water,  not 
being  elastic,  could  not  be  made  to  carry  the  piston  onwards  a 
little,  so  as  completely  to  shut  one  set  of  valves  and  open 
another.  In  the  present  judicious  construction,  the  tumbler 
performs  the  oDice  of  the  expansive  force  of  steam  at  the  end 
of  the  stroke. 

Mr.  Boswell  suggests,  as  a  considerable  improvement,  that 
the  action  of  this  engine  should  be  made  elastic  by  the  addition 
of  an  air-chamber,  on  the  same  principle  as  that  used  in  fire- 
engines  ;  this,  he  thinks,  might  be  best  effected  by  making  the 
piston  hollow,  with  a  small  orifice  in  the  bottom,  and  of  a  larger 
size,  to  serve  for  this  purpose,  as  the  spring  of  the  air  would 
then  act  both  on  the  upward  and  downward  pressure  of  the 
water. 

PivKSstJRE,  in  Physics,  is  properly  the  action  of  a  body,  which 
makes  a  continual  eflort  or  endeavour  to  move  another  body  on 
which  it  rests  ;  such  as  the  action  of  a  heavy  body  supported 
by  a  horizontal  table,  and  is  thus  distinguished  from  percus- 
sion or  momentary  force  of  action.  Since  action  and  reaction 
are  equal  and  contrary,  it  is  obvious  that  pressure  equally 
relates  to  both  bodies,  viz.  the  one  which  presses,  and  that 
which  receives  the  pressure.  See  a  few  remarks  on  the  dif- 
ference between  percussion  and  pressure,  under  the  article 
Peucussion. 

Phessure  oi  Fluids,  Is  of  two  kind.s,  viz.  of  elastic  and  non- 
elastic  fluids. 

Pkessure  of  Non-elastic  Fluids.  The  upper  surface  of  a 
homogeneous  heavy  fluid  in  any  vessel,  or  any  system  of  com- 
municating vessels,  is  horizontal. 


Fig.  1. 


This  is  a  matter  of 
universal  experience; 
and,  as  it  is  easily  ob- 
served, may  be  taken 
for  the  distinguishing 
property  of  fluids. 
Thus,  if  ABCDEF, 
fig.  1,  be  a  vessel  in 
which  the  branches 
C  D  H,  E  F  G,  have  a 
free  coilimunioation 
with  the  part  A  B ; 
then  if  water,  or  mer- 
cury, or  wine,  or  any 
other  fluid  commonly 
reckoned  non-elastic, 
be  poured  in  either  at 
A,  C,  or  E,  and  when 
the  whole  is  at  rest, 
the  surface  of  the  fluid 
stands  at  I K  in  the  larger  trunk  ;  if  the  line  L  I  K  iM  be  drawn 
parallel  to  the  horizon,  the  surface  of  the  fluid  will  stand  at  L 
in  the  branch  E  F,  atid  at  M  in  the  branch  C  D ;  and  this  what- 
ever are  the  inclinations  of  those  branches,  or  the  angles  at  F 
and  D,  G  and  II. 

This  is  usually  explained  by  saying,  that  since  the  parts  of 
a  fluid  are  easily  moveable  in  any  direction,  the  higher  parti- 
cles will  descend,  by  reason  of  their  superior  gravity,  and  raise 
the  lower  parts  till  the  whole  comes  to  rest  in  a  horizontal 
plane.  Now,  what  is  called  the  horizontal  plane  is,  in  fact,  a 
portion  of  a  spherical  surface,  whose  centre  is  the  centre  of  the 
earth:  hence  it  will  follow,  that  if  a  fluid  gravitate  towards 
any  centre,  it  will  dispose  itself  into  a  spherical  figure,  the  cen- 
tre of  which  is  the  centre  of  force. 

Prop.  If  a  fluid,  considered  without  weight,  is  contained  in 
any  vessel  whatever,  and,  an  orifice  being  made  in  the  vessel, 
any  pressure  whatever  be  applied  thereto,  that  pressure  will  be 
disuibuted  equally  in  all  directions. 

Through  any  point  N,  fig.  1,  taken  at  pleasure  below  the  sur- 
face of  the  fluid  L I  K  M,  imagine  the  horizontal  plane  P  N  O  Q 
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to  PH.S9.  It  i.s  ol)viou.<i,  tlic  weig;lit  of  (lie  fluid  contairiril  in  tliu 
vessel  below  P  N  O  Q,  coDlrilmtcs  niitliin^  to  llu,'  siippoil  of 
the  columns  L  P,  H>,  M  Q,  sn  tliiil  llie  ((iiiilihiiuiii  would  olitain 
in  like  nianrior,  if  llu-  lliiid  eontaincd  in  lliiii  purl  of  the  vessel 
below  P  N  (>  (^  hiid  lost  its  wcif^lit  entirely.  We  may.  there- 
for.e  re;;ar(l  tliis  Moid  as  beinjr  solely  a  mean  of  (U)miiuinicatii>n 
between  the  columns  LP,  Il>,  M  (^  ;  in  such  manner  that  it 
will  transmit  the  pressure  resulting  from  the  columns  LP, 
My,  to  the  column  I(),  and  rceiprneally.  If  now,  instead  of 
the  columns  L  P,  I  (),  M  Q.  of  the  fluid,  pistons  were  applied 
to  the  surfaces  P,  N,  (),  and  Q,  and  wi^re  separately  urped  by 
pressures  respectively  eipial  to  the  pressures  of  the  columns 
L  P,  I  O,  M  Q,  the  C(piililirium  would  manifestly  obtain  in  like 
manner.  Or  if  a  pressuri;,  eijual  that  of  the  column  M  Q,  be 
applied  at  (J,  while  the  eulumns  LP,  I  (),  remain,  the  equili- 
brium will  still  obtain;  and  this,  whatever  arc  the  directions  of 
the  several  branches,  and  their  sinuosities  at  D,  F,  &c.  whence 
the  proposition  is  evident. 

Cor.  1.  Not  ordy  is  the  pressure  transmitted  equally  in  all 
directions,  but  it  acts  perpendicularly  upon  every  point  of  the 
surface  of  the  vessel  whic^ii  contains  the  fluid. 

For,  if  the  pressure  which  acts  upon  the  surface  were  not 
exerted  perpendicularly,  it  is  easy  to  see  that  it  could  not  be 
entirely  annihilated  by  the  reaction  of  that  surface  ;  the  surplus 
force  would,  therefore,  occasion  fresh  action  upon  the  particles 
of  the  fluid,  which  must  be  transmitted  in  all  directions,  and 
occasion  a  motion  in  the  fluid  ;  that  is,  the  fluid  could  not  be 
at  rest  in  the  vessel,  which  is  contrary  to  experience. 

Cor.  2.  Ilence  also,  if  the  parts  of  a  fluid,  contained  in  any 
vessel  A  H  C  D,  open  towards  the  part  A  15,  are  solicited 
by  any  forces  whatever,  and  remain,  notwithstandiii);,  in  ei)ui- 
librio,  these  forces  must  be  perpendicular  to  the  surface  A  13. 
For  the  C(|uilibriuni  would  obtain,  if  a  cover  or  a  piston  of  the 
same  figure  as  the  surface  A  15,  were  applied  to  it ;  and  it  is 
manifest,  that  in  this  ease,  the  forces  which  act  at  the  surface, 
or  their  resultant,"niiist  be  perpendicular  to  that  surface. 

Cor.  3.  If,  therefore,  the  forces  which  act  upon  the  particles 
of  the  fluid  are  those  of  gravity,  the  direction  of  gravity  is  per- 
pendicular to  the  surface  of  a  tranquil  fluid  ;  consequently,  the 
surface  of  a  heavy  fluid,  to  be  in  equilibrio,  must  be  horizontal, 
whatever  may  be  the  figure  of  the  vessel  in  which  it  is  contained. 

Cor.  4.  If  a  vessel,  as  A  B  CD, 
closed  throughout,  except  a  small 
orifice  O,  is  full  of  a  fluid  without 
weight,  then  if  any  pressure  be  ap- 
plied at  O,  the  resulting  pressure 
on  the  plane  surface  or  bottom  C  D, 
will  neither  depend  upon  the  quan- 
tity of  flui<l  in  the  vessel,  nor  on  its 
shape;  but  since  the  pressure  ap- 
plied at  O,  is  transmitted  equally  in 
all  directions,  the  actual  pressure 
upon  C  I)  will  be  to  the  pressure  at 
O,  as  the  area  of  C  D  is  to  that  of 
the  orifice. 

Cor.C).  In  the  same  manner  will  the  pressure  applied  at  O 
be  exerted  in  raising  the  top  A  B  of  the  vessel  ;  so  that  if  the 
top  be  a  plane,  of  which  O  forms  a  part,  the  vertical  pressure 
tending  to  force  A  B  upwards,  will  be  to  the  force  applied  at  O, 
as  the  surface  A  B  to  the  area  O.  See  11  vdiiostatic  Bellows. ' 
Prop.  The  pressure  of  a  fluid  on  the  horizontal  base  of  a 
vessel  in  which  it  is  contained,  is  as  the  base  and  perpendicular 
altitude,  whatever  be  the  figure  of  the  vessel  that  contains  it; 
the  upper  surface  of  the  fluid  being  supposed  horizontal. 
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Let  any  horizontal  plane,  G  H,  be  supposed  drawn,  and  con- 
ceive the  fluid  contained  in  the  part  G  C  O  H  of  the  vessel  to 
be  void  of  weight;  then,  as  it  is  evident,  from  cor.  :)  of  the 
foregoing  proposition,  that  any  vertical  filament  whatever,  E  I 
of  the  heavy  fluid  A  B  H  G,  exerts  at  the  point  I  a  pressure, 


which  is  distributed  equally  through  the  fluid  t;  G  I)  II  ;  and 
that  this  pressure  acts  equally  upwards  to  oppose  the  aclioii  of 
eaih  of  the  other  filanieiits  which  stand  vertically  above  Gil; 
therefore,  the  filament  E I  alonc!  keeps  in  equilibrio  all  the 
other  lilriments  of  the  mass  A  tJ  II  15 ;  eonsci|ueiitly,  the  masi 
(;  ('  I)  II  being  still  supposed  without  wii^lil,  there  will  not 
result  any  other  pressure  on  the  bottom  ('  l>  than  that  of  a 
single  filament  Kl;  which,  being  transmitted  iqually  to  all  the 
points  of  G  I),  will  make  the  pressure  upon  G  I)  lo  that  upon 
the  base  I  of  the  filament  li  I,  as  the  area  cd  ('  I)  to  the  area  I. 
If,  therefore,  we  imagine  a  heavy  fluid  contained  in  AG  I>  B, 
to  be  divided  info  hori/.ontal  lamina',  the  upper  lamina 
will  i-ommunicafe  to  the  bottom  C  I),  no  other  action  than 
would  be  communicated  by  the  single  filament  a  h  ;  and  the 
same  thing  obtaining  with  respect  to 
each  lamina,  the  bottom  therefore  is 
pressed  in  the  same  degree  as  it  would 
be  by  the  combined  operation  of  the 
filaments  a  b,  hc.e  il,  Ikr..  Whence,  as 
this  pressure  is  transmitted  equally  to 
all  points  of  G  1),  it  will  be  eipial  lo 
the  product  of  G  I)  into  the  sum  of  the 
pressures  which  the  lilaments  a  i,  Ac, 
erf,  arc  capable  of  exercising  on  the  same  point,  or  it  will  be 
proiiortional  to  GK  x  {a  b  +  b  c  +  cd  +,  &iC.).—Gre(/ory's 
Mtc/iitiiie.i,  article  ;i84,  Stc. 

Centre  of  Pri:ssiiiie.     See  Centre. 

PKEVAKICATION,  in  the  Civil  Law,  is  where  the  informer 
colludes  with  the  defendants,  and  so  makes  only  a  sham  pro- 
secution. 

PItEVENTER,  in  naval  language,  an  additional  rope  em- 
ployed at  times  to  support  any  other,  when  the  latter  suffers 
an  unusual  strain,  particularly  in  a  strong  gale  of  wind.  Pre- 
vcnter-braee,  a  temporary  brace,  fixed  occasionally  to  succour 
the  main  or  fore  yard,  or  to  supply  the  place  of  the  usual 
braces,  in  the  event  of  their  being  shot  away  in  action.  Pre- 
vetiter-stni/,  is  a  smaller  stay,  fixed  above  the  standing  one, 
and  serves  to  relieve  the  latter,  or  to  supply  its  place.  Pre- 
venler-shrouils,  are  applied  to  serve  the  same  purposes. 

PKIGK,  1)11.  RicHAiU),  a  celebrated  English  matliematieian, 
fellow  of  the  Royal  Society,  and  of  the  Academy  of  Sciences, 
New  England,  was  born  at  Tynton,  in  Glamorganshire,  in 
17'2.3,  and  died  in  London,  in  1791,  in  his  sixty-eighth  year. 

PRICK,  in  seafaring  language,  is  a  term  applied  to  a  roll  of 
small  rope.  Sec.  as  a  prick  of  spun  yarn,  a  prick  of  tobacco. 

PRICKING,  in  the  sea  language,  is  to  make  a  point  on  the 
plan  or  chart,  near  about  where  the  ship  then  is,  or  is  to  be  at 
such  a  time,  in  order  to  find  the  coure  they  are  to  steer. 

Pricking  a  Chart,  the  act  of  tracing  a  ship's  coarse 
upon  a  marine  chart,  by  the  help  of  a  seah^  and  compasses,  so 
as  to  discover  her  present  situation.  Pricliing  a  Sail,  is  the 
running  a  middle  seam  between  the  two  seams  which  unite 
every  cloth  of  a  sail  to  the  next  adjoining,  and  is  rarely  per- 
formed till  the  sails  have  been  worn  some  time. 

PRIMyEVIjE,  among  Physicians,  denote  the  whole  alimen- 
tary duct ;  including  the  oesophagus,  stomach,  and  intestines, 
with  their  appendages. 

PRIMARY  ROCKS,  are  .so  called  by  the  Wcrncrians, 
because  therein  no  organic  remains  have  been  found,  hence  it 
is  supposed  they  were  formed  prior  to  the  creation  of  animals 
or  vegetables.  The  are  extremely  hard,  and  their  substances 
are  pure  crystallized  matter,  in  large  vertical  masses,  more  or 
less  inclined  to  the  horizon,  and  without  fragments,  or  other 
rocks.  They  form  the  lowest  part  of  the  earth's  surface  with 
which  we  are  ac(|uaintcd ;  and  not  only  constitute  the  foun- 
dation on  which  the  other  rocks  rest,  but  in  many  situations 
pierce  through  the  incumbent  rocks  and  strata,  and  form  the 
highest  mountains  in  alpine  districts. 

Primary  Planets,  are  such  as  revolve  about  the  sun  as  a 
centre;  such  are  Mercury,  Venus,  Terra  the  Earth,  Mars, 
Vesta,  .luno,  Pallas,  Ceres,  .lupiter,  Saturn,  and  I'ranus  or  the 
Georgium  Sidus  ;  being  thus  called  in  contradistinction  to  the 
secondary  planets  or  satellites,  which  revolve  about  their  re- 
spective primaries.     See  Planet. 

PRIMALTES,  in  Nalural  History,  the  first  order  of  mamma- 
lia in  the  Linnxan  system.     The  animals  in  this  order  are  fur- 
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nislied  with  fore-teeth  or  cutting-teeth :  the  four  above  are 
parallel  ;  two  breasLs  on  the  chi'sts.  There  are  four  >;enera,  viz. 
Homo,  Lemur,  Simla,  Vespertilio. 

PRIMING,  or  PuiMi;  of  a  Gun,  is  the  gunpowder  put  into 
the  pan  or  touch-hole  of  a  piece  to  give  it  fire  thereby  ;  and 
this  is  the  last  thins  done  in  charsinj.  For  pieces  of  ordnance 
tlicy  have  a  pointed  iron  rod,  to  pierce  the  cartridge  through 
the  touch-hole,  called  primer  or  priii^ing-iron. 

I'RIME  NuMBKKS,  are  those  which  have  no  divisors,  or  which 
cannot  be  divided  into  any  number  of  ecjual  inlejiral  parts,  less 
than  the  number  of  units  of  which  they  are  composed  ;  such  as 
2,  3,  5,  7,  n,  13,  17,  &.C.  These  numbers  have  formed  a  sub- 
ject of  investigation  and  inquiry  from  the  earliest  date  down 
to  the  present  day  ;  and  a  rule  for  finding  them  is  still  amongst 
the  desiderata  of  mathematicians.  The  method  of  linding  a 
prime  number  beyond  a  certain  limit,  by  a  direct  process,  is 
considered  one  of  the  most  dilhcult  problems  in  the  theory  of 
numbers  ;  which,  like  the  quadrature  of  the  circle,  the  trisec- 
tion  of  an  angle,  and  the  duplication  of  the  cube,  have  engaged 
the  attention  of  many  able  mathematicians,  but  without  arriv- 
ing at  any  satisfactory  result. 

PiUME  Vertical,  is  that  vertical  circle,  or  azimuth,  which  is 
perpendicular  to  the  meridian,  and  passes  through  the  east 
and  west  points  of  the  horizon. 

PiUME  Verticals,  in  Dialling,  or  Puime  Vertical  Dials,  are 
those  that  are  projected  on  the  plane  of  the  prime  vertical  cir- 
cle, or  on  a  plane  parallel  to  it.  These  are  otherwise  called 
direct,  erect,  north,  or  south  dials. 

PiiiME  of  the  iVoon,  is  the  new  moon  at  her  first  appearance, 
for  about  three  days  after  her  change.  It  means  also  the 
Golden  Number,  which  see. 

PRIMULA  Officinalis.  {The  Cowslip.)  The  flowers  ap- 
pear in  April  ;  they  have  a  pleasant  sweet  smell,  and  a  sub- 
acrid,  bitterish,  subastringent  taste.  An  infusion  oftlieni,  used 
as  tea,  is  recommended  as  a  mild  corroborant  in  nervous  com- 
plaints. A  strong  infusion  of  them,  with  a  proper  quantity  of" 
sugar,  forms  an  agreeble  syrup,  which  for  a  long  time  main- 
tained a  place  in  the  shops.  By  boiling,  even  for  a  little  time, 
their  fine  llavour  is  destroyed.  A  wine  is  also  made  of  the 
flowers,  which  is  given  as  an  opiate. 

PRIMUM  Mobile,  in  the  Ptolemaic  Astronomy,  the  ninth 
or  highest  sphere  of  the  heavens,  whose  centre  is  that  of  the 
world,  and  in  comparison  of  which  the  earth  is  but  a  point. 
This  the  ancients  supposed  to  contain  all  other  spheres  within 
it,  and  to  give  motion  to  them,  turning  itself,  and  all  of  them, 
quite  round  in  twentj'-four  hours. 

PRINCE,  a  person  invested  with  the  supreme  command  of 
a  stale. 

Pkince's  i)/t/a7,  a  mixture  of  copper  and  zinc,  in  imitation 
of  gold, 

PRINCIPAL,  in  Arithmetic  or  in  Commerce,  is  the  sum 
lent  upon  interest,  either  simple  or  compound.  See  Interest. 

Principal  and  Accessari/.  in  Criminal  Law,  principal  is 
the  person  who  himself  commits  the  ofl'ence.  An  accessary  is 
a  person  «ho  participates  by  advice,  command,  or  concealment. 
There  are  two  kinds  of  accessaries;  before  the  fact,  and  after 
it-  The  first  is  he  who  coriimands  or  procures  another  to  com- 
mit felony,  and  is  not  present  himself;  for  if  he  be  present,  he  is 
a  principal.  The  second  is  he  who  receives,  assists,  or  com- 
forts any  man  that  has  done  murder  or  felony,  whereof  he  has 
knowledge.  A  nuni  may  be  accessary  to  an  accessary,  by 
aiding,  receiving,  &c.  an  accessary  in  felony.  An  accessary  in 
felony  before  the  fact,  shall  have  judgment  of  life  and  member, 
as  well  as  the  principal  who  did  the  felony:  but  not  till  the 
principal  be  lirst  attainted,  nnd  convicted  or  outlawid  thereon. 
Where  the  principal  is  pardoned  without  attainder,  the  acces- 
sary cannot  be  arraigned ;  it  being  a  maxim  in  law,  Ubi  non  est 
principalis,  non  potest  esse  accessorius.  ISut  if  the  principal 
lie  pardoned,  or  have  his  clergy  aflcr  attainder,  the  accessary 
shall  be  arraiirned.  4  and  .5  W.  and  M.  cap  4  ;  and  by  stat. 
1  Anne,  cap.  i),  it  is  enacted,  that  where  the  principal  is  con- 
victed of  felony,  or  stands  mute  or  challenges  above  twenty 
of  thejury,  it  shall  be  lawful  to  proceed  against  the  accessary 
in  the  same  manner  as  if  the  principal  had  been  atlaintpd  ;  and 
notwithstanding  such  principal  shall  be  admitted  lo  his  clergy, 
pardoned  or  delivered  before  attainder.     In  some  cases  also. 


if  the  principal  cannot  betaken,  then  the  accessary  may  be 
prosecuted  for  a  misdemeanor,  and  punished  by  fine,  imprison- 
ment, See.  Stat.  ib.  see  stat.  6  Anne,  cap.  31.  In  the  lowest  and 
highest  olTences  there  are  no  accessaries,  but  all  principals:  as 
in  riots,  routs,  forcible  entries,  and  other  trespasses,  wliieh  are 
the  lowest  oll'ences.  So  also  in  the  highest  ollence,  which  is 
according  to  our  law  high  treason,  there  are  no  accessaries, — 
Coke. 

PRINGLE,  Sir  John,  a  very  distingnished  physician  and 
philosopher,  was  born  in  Roxburghshire  in  1707,  and  took  his 
degree  of  M.D.  at  Leyden  in  17:30;  and  there  published  his 
"  Dissertatio  de  Marcore  Senili,"  in  4to.  In  1766  he  was 
elected  President  of  the  Royal  Society,  an  honour  which  he 
resigned  in  1778,  and  died  in  1782. 

PRINT,  the  impression  taken  from  a  copper-plate. 
PRINTING,  in  its  general  signification,  is  the  art  of  taking 
impressions  from  characters  or  figures,  moveable  or  immove- 
able, on  paper,  vellum,  linen,  silk,  &c..  Of  printing,  there  are 
four  kinds  ;  one,  from  plates  of  copper  or  steel  for  pictures, 
(see  Copperplate  Printiiir/);  another,  from  blocks,  in  which 
birds,  tlowers,  &c.  are  cut  for  linen,  (see  Calico  Printing);  a 
third,  from  solid  metal  pages,  cast  for  the  printing  of  books, 
(see  Stereotype);  and  finally,  as  of  more  importance  than 
either,  from  moveable  letters,  to  which  the  world  is  so  much 
indebted  for  the  treasures  of  literature  with  which  it  is  enriched. 
It  is  somewhat  remarkable,  that  while  the  art  of  Letterpress 
Printing  has  formed  a  new  era  in  the  history  and  character 
of  man,  the  origin  of  its  invention  is  involved  in  mysterious 
obscurity.  The  primitive  honour  of  having  given  birth  to  this 
sublime  vehicle  of  knowledge,  has  been  claimed  by  Mentz, 
Strasburg,  Harlem,  Dordrecht,  Venice,  Rome,  Florence,  Basle, 
and  Augsburg.  Harlem,  Mentz,  and  Strasburg  are,  however, 
the  only  places  that  can  advance  formidable  reasons  in  favour 
of  their  respective  claims;  but  the  decision  of  this  much  dis- 
puted question  lies  not  within  the  province  of  this  work. 

It  is  admitted  by  all  parties,  that  this  important  invention 
look  place  about  the  year  1440,  and  was  brought  to  England  by 
William  Caxton,  who  set  up  his  first  press  in  Westminster 
Abbey,  and  began  to  print  books  soon  after  the  year  1471. 
Since  that  period,  considerable  improvements  have  been  made 
in  various  branches  of  the  art,  but  more  particularly  so  in  the 
construction  of  presses,  tlie  increase  and  application  of  power, 
the  diminution  of  manual  labour,  and  the  facilities  given  to 
expedition. 

In  the  eaily  days  of  printing,  the  presses  were  invariably 
made  of  wood,  and  in  general  construction  bore  a  strong 
resemblance  to  those  now  in  use.  The  representation  of  one 
bearing  the  date  of  1560,  is  now  before  us,  and  its  appearance 
is  not  essentially  dill'erent  from  the  improved  wood  press,  in  the 
annexed  figure,  which  we  proceed  to  describe.  See  the  Plate 
Printing  Presses. 

The  body  of  the  press,  fig.  1,  consists  of  two  strong  posts,  b, 
called  the  cheeks,  placed  perpendicular,  and  joined  together  by 
four  horizontal  cross  pieces  ;  the  upper  of  these,  a,  is  called 
the  cap,  and  has  no  olfice  but  to  retain  the  two  cheeks  at  their 
required  distances,  and  support  the  heads;  the  next  cross 
piece,  c,  is  called  the  head  ;  it  is  fitted  by  tenons  at  the  ends 
into  mortises  between  the  clieeks,  and  these  mortises  are  filled 
up  with  pieces  of  pasteboard  or  soft  wood,  in  such  a  manner  as 
to  admit  of  a  small  motion  or  jicldiiig.  The  head  is  sustained 
by  two  long  screw-bolts,  \^hiell  suspend  it  from  the  cap:  in  the 
head  is  fixed  a  brass  nut,  containing  a  female  screw  or  worm, 
which  is  fastened  in  the  wood  by  two  short  bolts  to  keep  it  up  : 
the  worm  is  adapted  to  receive  the  screw  by  which  the  pres- 
sure is  produced.  The  third  cross  piece,  e.  called  the  shelves, 
or  till,  is  to  guide  and  keep  steady  a  part,  ?,  called  the  hose,  in 
which  the  s;iin(lle  of  the  screw  (to  be  spoken  of  hereafter)  is 
enclosed.  The  fourth  cross  plank. y',  called  the  winter,  is  fitted 
between  the  clieeks  to  bear  the  carriage  ;  it  sustains  the  elfort 
of  the  press  beneath,  as  the  head  does  above,  each  giving  way 
a  little,  the  one  upwards,  the  other  downwards,  to  make  the  pull 
the  easier.  The  spindle,  r/,  is  an  upright  piece  of  iron,  pointed 
at  (lie  lower  end  with  steel,  having  a  male  screw  formed  on  its 
upper  end,  whi<di  enters  about  four  inches  into  the  female  screw 
in-  worm  fixed  in  the  head:  through  the  eye  o(  '.Ins  spindle  is 
fixed  the  bar  or  handle,  h,  by  which  the  pressman  works  the 
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press.  Tlie  platen,  /(,  or  surface  wliicli  ants  upon  tlie  paper 
to  prodtirc  the  impression,  is  siispoiidetl  from  llie  point  of  the 
spiodli'  liy  niiiuis  of  a  sijUiirc  bluck  or  frame  (if  uiioil,  i,  cnllcil 
llie  hose,  «  liirli  is  ;;ui(U'(l  liy  iiassiiii;  thr()ii^;h  the  s'li  Ives,  c  c; 
the  lower  part  of  the  spindle  passes  tlirrMi;;h  the  hose,  and  ils 
point  rests  npon  llic  pl.ilen  A,  heing  received  intci  the  plii);  fixed 
in  a  lirass  pan  supplied  with  nil,  wliieh  pan  is  fixed  to  an  Iron 
plate  let  into  the  top  of  the  platiii  /..  The  pressman  then,  by 
pullinf;  the  har  A,  (ixed  in  the  e\e  of  the  spindle  g  hy  an  iron 
key,  Inrns  tin'  spindle,  ami  hy  means  of  its  screw  presses  <l()vvri 
the  platen  upon  the  form  of  types,  vvhieli  i.s  covered  w  illi  the 
paper,  fjmpan.  and  its  blankets,  all  these  parts  beinf;  bro(i};hl 
under  llie  platin  by  the  eai  ria;;e,  w  hen  tlie  impression  is  to  be 
given.  That  the  nialen  may  be  sospended  from  the  spin<ile, 
and  rise  npacain  with  it.  the  hose,  i,  is  attached  to  the  spindle 
by  the  "rnrter  ;  this  is  a  lillet  of  iion  siri-wed  to  the  hose,  and 
cntcrinir  into  a  nick  or  groove  formed  round  the  uppir  part  ol 
tlie  spindle;  it  prevents  the  hose  falling  down  on  the  spindle. 
At  each  corner  of  the  lower  part  of  the  hose  there  is  an  iron 
ln)ok  fastened,  and  from  these  to  similar  hooks,  fastened  at  each 
corner  of  the  platen /;,  cords  or  packthread  are  looped  to  sus- 
pend the  platen,  and  they  arc  exactly  adjusted,  to  hang  the 
platen  truly  level. 

The  carriage  /.  which  is  the  other  principal  part  of  the  press, 
is  adapted  to  run  into  tiie  space  between  the  elieeks  nn<ler  the 
platen.  It  is  supported  upon  the  ribs  n,  which  are  part  of  a 
horizontal  wooden  frame,  having  its  fore-part  supported  by  a 
wooden  prop  »i,  called  the  fore-slay,  while  the  other  end  rests 
on  the  winter.  On  the  rails  of  this  frame  two  long  iron  bars  or 
ribs  are  nailed,  and  under  the  plank  of  the  carriage  are  nailed 
short  pieces  of  iron  or  steel,  called  cramp  irons,  whii;h  slide 
npon  the  ribs,  when  the  carriage  is  run  in  or  out,  by  the  follow- 
ing means.  Beneath  the  carriage  is  placed  a  small  spindle 
called  the  spit,  with  a  {louble  wheel  formed  in  the  middle  of  it, 
round  which  leather  girths  are  passed  and  fastened,  the  oppo- 
site ends  being  nailed  to  each  end  of  the  plank  /  of  the  car- 
riage. On  the  extreme  end  of  the  spit  is  fixed  the  handle  or 
rounce  by  which  the  pressman  turns  the  spit,  and  this,  by 
by  means  of  the  wheel  and  straps,  runs  the  carriage  in  or  out 
at  pleasure.  The  carriage  itself  consists  of  a  strong  wooden 
plank  /,  upon  which  a  sipiare  frame  of  wood  is  fixed,  to  form 
the  coflin  or  cell,  in  which  a  marble  or  polished  stone  is  en- 
closed, for  the  form  of  the  types  to  be  laid  upon.  To  this 
coflin  are  fastened  leather  stay-girths,  one  to  each  end,  which 
being  at  the  opposite  ends  fastened  to  the  liorizontal  frame, 
prevent  the  carriage  running  too  far  out,  when  drawn  from 
under  the  platen.  On  the  fore-part  of  the  plank  is  a  gallows  r, 
which  serves  to  sustain  the  tympans,  when  turned  up  from  off 
the  form,  on  their  hinges.  The  tunpans,  x,  are  s(]uare  frames 
covered  with  parchment.  The  frames  are  made  of  three  slips 
of  very  thin  wood,  and  at  the  fop  a  slip  of  iron,  still  thinner, 
called  a  head-band.  The  two  tympans  are  fitted  together  hy 
the  frame  of  one  being  small  enough  to  lie  within  the  other: 
the  outward  tympan  is  fastened  with  iron  hinges  to  the  coflin. 
Between  the  two  parchments  of  the  tympans  one  or  two  thick- 
nesses of  lilankets  are  placed,  which  serve  to  make  ihe  impres- 
sion of  ihe  platen  upon  the  surface  of  the  letters  moie  equal, 
as  also  to  prevent  the  letters  from  being  broken  by  the  force  of 
the  press.  The  use  of  the  inner  tympan  is,  to  confine  these 
blankets.  The  frisket  t.  is  a  square  frame  of  iron,  made  \  cry  thin, 
also  covered  with  paper  or  parchment,  and  fastened  to  the  head- 
band of  the  outer  tympan  by  hinges:  it  folds  down  upon  the 
tympan,  to  enclose  the  sheet  of  pa;)er  between  them,  the  parch- 
ment or  paper  with  which  the  frisket  is  covered  lieing  cut  out 
in  the  necessary  places,  that  the  sheet,  when  placed  lelween 
the  tympan  and  frisket,  and  both  together  folded  down  on  the 
form,  may  receive  the  ink  from  the  types  in  the  pages  ;  hut  the 
frisket  sheet  keeps  the  margins  clean.  Thetvmpan  and  frisket, 
when  folded  down,  lie  flat  npon  the  form,  and  the  carriage  with 
them  is  run  into  tlie  press;  but  when  the  sheet  is  to  be  taken 
out,  the  tympan  is  lifted  up  npon  its  hinges,  and  rests  as  repre- 
sented, in  an  inclined  position  against  the  gallows  r,  before 
mentioned,  at  the  hack  part  of  the  carriage;  then  Ihe  frisket  t 
is  lifted  up  on  ils  hinges,  and  sustained  liv  a  slip  of  wood  «■, 
banging  from  the  ceiling,  whilst  it  continues  open,  to  take  out 
the  printed  sheets  and  put  in  others, 
8(». 


To  regulate  the  margin,  and  make  the  lines  and  pages 
answer  each  other  when  printed  on  the  opposite  side  of  the 
sheet,  two  iron  p<iinls  are  fixed  to  the  middle  of  the  wooden 
sides  of  the  fr.imc  of  the  tympan,  which  make  two  holes  in  the 
sheet.  These  holes  are  placed  on  the  same  pins,  when  the 
sheet  is  returned  for  making  an  impression  on  llic  oilier  side, 
which  is  called  the  reileralion,  and  llie  pins  are  adjustable,  that 
tliey  may  make  the  impressions  of  the  opposite  sides  exactly 
correspond. 

The  Ink,  when  the  improved  inking  cylinder  is  not  employed, 
is  applied  upon  the  form  by  lulls,  which  are  a  kind  of  wooden 
cops  with  handles,  the  cavities  ni' which  are  tilled  uilli  wool,  or 
hair,  covered  with  prepared  sheep's  skin  nailed  lo  the  wood. 
One  of  ihese  Ihe  pressman  takes  in  each  band,  and  appMng 
tliem  on  the  ink-block  »,  to  charge  them  with  ink,  be  works 
them  one  against  the  other,  to  mix  and  distriluile  the  ink 
equally;  and,  at  last,  inks  over  the  form,  by  healing  or  dab. 
bing  them  several  limes  over  the  whole  face  of  it;  litis  leaves 
the  form  in  a  condition  to  be  passed  under  the  press,  wilh  the 
moistened  paper  laid  on  it. 

The  taste  for  elegant  t\  pograpliy,  and  the  increased  demand 
for  books  of  every  description,  which  followed  ihe  rapid  exten- 
sion of  arts,  sciences,  and  lilerature,  throughout  Europe,  soon 
rendered  an  improvement  on  the  printing  press  a  desideratum. 
It  was  found  that  the  common  press  was  deficient  in  the  neces- 
sary power  lo  produce  a  sharp  and  heaiitiful  impression  from  the 
types.  Besides  this  deficiency  of  power,  which  rendered  the 
pressmen's  operations  very  laborious,  another  was,  that  only 
the  half  of  the  sheet  could  be  printed  at  a  time.  .Viiiong  the 
first  attempts  to  remedy  these  defects,  was  an  improvement 
made  in  France.  It  consisted  of  a  wooden  press  of  the  com- 
mon construction,  having  a  plalen  formed  of  iron,  instead  o. 
wood,  and  made  sullicienlly  large  to  print  the  whole  side  of  a 
sheet  of  paper  at  once.  The  under  surface  of  this  plate  was 
covered  with  brass.  The  screw,  or  spindle,  instead  of  being 
turned  by  the  bar,  or  lever,  in  the  usual  manner,  was  connected 
by  rods,  with  a  strong  lever  placed  at  the  side  of  the  press,  and 
was  worked  by  the  application  of  both  hands  to  the  lever  to 
bring  it  down  nearly  in  tfie  same  way  as  when  working  the 
lever  of  a  common  pump.  Though  additional  power  was  then 
procured,  the  exertion  reipiired  from  the  pressmen  was  too 
great,  to  bring  this  press  into  general  use.  A  patent  was  taken 
out  in  the  year  1700,  by  Mr.  Prosser,  of  London,  for  an  im- 
provement in  the  printing  press,  which  consisted  chiefly  in  a 
mode  of  increasing  the  power,  by  the  addition  of  a  spring  be- 
tween the  cap  and  head,  to  resist  the  pressure  upwards,  and  a 
similar  one  under  the  lower  board  or  winter,  to  resist  the  pres- 
sure downwards. 

Another  improvement  adapted  to  the  common  press,  was 
made  by  Mr.  Roworlh,  a  printer  in  London,  and  was  found  to 
be  successful  in  practice.  For  the  screw,  he  substiiuted  a  plain 
vertical  spindle,  furnished  with  a  har,  hose,  &c.  as  in  the  com- 
mon press  ;  but  the  upper  part,  where  the  thread  of  the  screw  is 
usually  cut,  was  a  plain  cilinder,  fitted  into  a  socket  in  the 
head  of  the  press.  Upon  the  upper  end  of  the  spindle,  just 
beneath  the  head,  a  short  I'loss  arm  is  fixed,  w  liich  acts  against  a 
circular  inclined  plane,  fixed  under  the  head  of  the  press.  \\  hen 
Ihe  bar  or  lever  is  turned,  this  short  arm,  acting  on  the  inclined 
plane,  causes  the  spindle  to  descend  in  the  same  manner  as  the 
screw  ;  but  with  this  advantage,  that  the  inclined  plane  is 
formed  so  as  to  give  a  rapid  descent  to  the  spindle  when  Ihe 
action  first  begins  ;  and  when  the  platen  comes  in  contact  wilh 
the  tympan  and  types,  and  the  pressure  is  begun,  the  plane 
has  a  very  slight  inclinalion,  and  a  power  which  increases  as 
the  resistance  increases. 

Mr.  IJrown  of  London,  in  1807,  took  out  a  patent  for  im- 
provemenls  in  the  eonstruclion  of  a  press,  Svc.  part  of  w  hich  may 
lie  applied  to  presses  now  in  common  use.  His  press  was  made 
of  iron,  and  the  pressure  produced  by  a  screw,  which  was  put 
in  action  by  a  bevel  wheel  and  pinion.  The  handle  which  put 
tiiese  parts  in  motion,  was  fixed  on  a  spindle  or  shaft,  attached 
lo  the  side  of  the  press. 

The  most  successful   improvement  on  the  printing  press  was 

made  ahont  this  time   by  the  late  Karl  Stanhope,  whose  genius 

for  mechanics  led   him  to  turn   his   attention   to    thi$    important 

machine.     The  Stanhope  press  is  formed  of  iron,  aud  prints  tba 
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whole  side  of  a  sheet  of  paper  at  once.  The  most  important 
part  of  the  invention  consists  in  havings  obtained,  by  a  com- 
bination of  levers,  the  requisite  degree  of  pressure  without  the 
excessive  labour  of  the  common  press,  where  the  lever  or  bar 
's  fixed  on  the  axis  of  the  screw.  A  short  lever  is  applied  upon 
tlie  top  of  the  screw,  and  is  connected  by  a  link  with  the  extre- 
mity of  another  lever,  which  is  fixed  upon  the  top  of  a  spindle 
or  axis  placed  parallel  to  the  screw.  To  the  lower  end  of  this 
spindle,  the  handle  or  lever  for  working  the  press  is  attached  ; 
and  the  relative  position  of  the  levers  is  such,  that  when  the 
pressman  first  pulls  the  handle  towards  him,  the  platen  is  moved 
or  brought  down  with  a  considerable  velocity  ;  but  when  it  ar- 
rives at  the  position  where  the  pressure  is  required,  the  levers 
have  changed  their  position  in  such  a  manner  as  to  operate 
upon  the  pinten  with  a  very  slow  motion,  and  apowerimniensely 
great.  This  principle  has  been  employed  with  certain  modifi- 
cations in  almost  every  kind  of  printing.press  that  has  been 
brought  forward  since  the  period  of  Lord  Stanhope's  invention. 
A  view  of  this  press  (see  the  Plate,  fig.  2,)  will  aid  the  reader 
in  forming  an  idea  of  its  construction. 

For  a  professed  improvement  upon  the  Stanhope  press,  a 
patent  was  taken  out  by  M.  de  Heine  in  1810.  The  principle 
of  this  invention  is  the  application  of  two  sectors,  or  a  sector 
and  a  cylinder,  or  a  sector  and  a  roller,  to  move  against  the 
other  by  a  single  or  compound  lever.  The  only  material  im- 
provement is  the  substitution  of  a  spiral  or  curved  inclined 
plane,  instead  of  the  screw. 

Some  improvements  were  also  made  by  Mr.  Keir,  on  the  con- 
struction of  the  Stanhope  press,  which  have  been  considered  as 
contributing  much  to  its  accurate  working  and  durability.  A 
cylindrical  hole  is  bored  in  the  centre  of  the  press,  into  which 
a  cylinder  is  accurately  fitted,  with  the  platen  fixed  on  its  lower 
end.  To  prevent  the  cylinder  from  turning  round,  it  is  made 
with  a  Hat  side,  and  a  bar  of  iron,  screwed  across  the  two  cheeks, 
bears  against  this  side.  Another  improvement  consi.st^  in  the 
spindle,  to  which  the  handle  is  fixed,  having  a  screw  cut  upon 
its  lower  end,  which  is  fitted  into  a  nut,  so  that  when  it  is  turned 
round,  the  spindle  rises  and  falls  a  space  equal  to  that  passed 
over  by  the  descent  of  the  main  screw  in  the  same  time.  By 
this  means,  the  connecting  lever  always  draws  in  a  horizontal 
direction.  In  the  other  presses,  one  end  remains  at  the  level, 
while  the  other  descends,  which  occasions  the  joints  to  wear 
irregularly. 

Mr.  Brooke,  about  the  same  time,  applied  the  compound 
levers  of  the  Stanhope  press  to  the  common  press  with  great 
success.  As  the  wooden  frame  of  the  old  press  is  not  suHi- 
cient  to  afl'ord  the  same  resistance  as  those  constructed  of  iron, 
the  power  of  these  presses  is  of  course  much  inferior.  This 
improvement,  however,  has  been  pretty  generally  adopted. 

Medhurst's  printing  press  is  said  to  excel  in  the  simplicity  of 
its  construction.  Besides  the  merit  it  possesses  in  this  particu- 
lar, and  which  renders  it  cheaper  than  the  Stanhope  press,  it  has. 
perhaps,  a  greater  advantage  in  point  of  power.  The  pressuie  is 
produced  by  a  peculiarly  beautiful  arrangement  of  levers,  dif- 
fering considerably  from  any  thing  hitherto  employed  in  machi- 
nery. This  circumstance  has  led  the  inventor  to  denominate 
his  mechanism  a  new  power  in  mechanics. 

This  press  is  similar  to  the  cominon  one  in  all  its  parts  ;  but 
the  platen  is  made  the  full  size  of  the  sheet,  and,  instead  of  a 
screw,  a  plain  spindle  is  employed.  On  the  lower  part  of  the 
spindle  a  circular  collar  or  plate  is  fixed,  into  which  the  bar,  or 
lever,  which  forms  the  handle  of  the  press,  is  fastened.  This 
plate  alVords  steps  or  cups  for  two  short  iron  rods  or  pins  which 
extend  up  to  the  head,  and  are  there  supported  by  the  points 
of  two  screws  in  the  head,  entering  sockets  cut  out  in  the  pins, 
which  are  made  of  steel.  When  the  platen  is  up,  these  pins 
stand  in  an  inclined  position  ;  but  when  the  spindle  is  turned 
by  the  lever  or  handle,  the  circular  plate  in  which  the  lower 
end  of  the  pins  rest  turns  round  likewise,  and,  the  upper  end 
remaining  stationary,  they  come  into  a  vertical  position.  In 
this  motion,  the  spindle  and  attached  platen  are  forced  to  de- 
scend in  the  same  manner  as  if  a  screw  were  employed. 

In  1813  Mr.  Rutliven  took  out  a  patent  for  a  press,  in  which 
the  necessary  power  is  produced  by  a  combination  of  levers 
alone. 

All  the   alterations    or   improvements    hitherto   mentioned, 


retain  the  original  principles  of  placing  the  types  on  a  move- 
able carriage,  where,  after  being  inked,  they  are  passed  under 
the  power  for  producing  the  impression,  and  then  returned  ;  the 
reverse  of  this  is  the  construction  of  Iluthven's  ;  and  as  it  is 
from  this  his  decided  point  of  excellence  chiefly  arises,  we  shall 
be  a  little  particular  in  explaining  it.  When  the  types  on  the 
moveable  carriage  comes  under  the  pressure,  a  horizontal  and 
perpendicular  motion  is  in  action,  which  effectually  prevents 
that  necessary  steadiness  requisite  to  produce  a  clear  impres- 
sien.  In  Ruthven's  presses,  the  types  are  fixed  on  a  stationary 
tablet ;  the  upper  surface  is  brought  over  by  the  side  till  it  con- 
nects itself  at  each  end  with  the  parts  under  the  tablet,  which 
consists  of  a  combination  of  levers  and  cranks,  that  produce  an 
inconceivable  power,  and  are  so  placed  that  while  the  power  is 
applied  at  each  end,  the  resisting  point  is  up  against  the  under 
surface  of  the  tablet  ;  by  this  arrangement,  the  horizonal  motion 
with  the  types  is  completely  avoided  ;  and  as  the  upper  sur- 
face cannot  come  in  contact  with  the  types  till  in  a  situation 
exactly  over  them,  that  point  is  gained  which  has  been  so  long 
desired,  of  the  upper  surface  descending  steadily  on  the  types. 
Another  important  object  is  also  here  attained,  the  power  being 
applied  at  each  end  of  the  upper  surface,  an  equality  of  pressure 
is  thereby  diffused,  not  to  be  attained  by  any  other  press,  where 
the  power  is  applied  in  the  centre  of  the  upper  surface.  The 
result  arising  from  these  combined  advantages  is  not  only  a 
clearness  of  impression  that  enables  a  general  observer  to  dis- 
tinguish the  work  printed  by  them,  but,  a  saving  in  the  durabi- 
lity of  the  types,  from  the  manner  of  producing  the  impression. 

The  improvement  in  Mr.  Russel's  printing  press  is  derived 
chiefly  from  the  two-fold  application  of  the  principle  which  was 
first  introduced  by  Lord  Stanhope,  and  which  nearly  all  other 
press-makers  have  found  it  advisable  to  adopt,  though  in  varied 
degrees. 

The  Albion  press  by  Mr.  Cope  is  a  contrivance  of  considerable 
merit.  Its  power  is  very  great,  its  aggregate  weight  is  much 
less  than  many  others,  and  the  ease  with  which  it  may  be  worked 
adds  much  to  its  importance  and  value  ;  but  our  limits  prevent 
us  from  detailing  ils  particular  excelkncics.  Many  other 
presses  besides  those  v»e  have  mentioned  have  been  presented 
to  the  public,  of  which  we  cannot  enter  into  even  an  enume- 
ration. There  is,  however,  one,  the  Columbian  press,  which 
from  its  amazing  power,  merits  a  particular,  though  brief 
description. 

For  this  press  we  are  indebted  to  the  ingenuity  and  talent 
of  Mr.  George  Clymer,  of  Philadelphia,  in  North  America,  who, 
after  manufactured  a  supply  of  them  for  our  transatlantic 
brethren,  arrived  in  this  country,  in  1817,  to  introduce  his  press 
to  the  printers  of  Europe,  which  had  given  such  universal  satis- 
faction to  those  connected  with  the  art  in  that  portion  of  the 
globe.  The  highly  favourable  and  very  flattering  testimonials 
which  Mr.  Clymer  produced  on  his  arrival  in  London,  from  the 
gentlemen  connected  with  the  press  in  different  parts  of  the 
United  States,  where  they  had  been  in  active  operation,  clearly 
evinced  to  the  printers  of  Great  Britain  and  Europe,  that  his 
invention  was  well  deserving  their  countenance  and  encourage- 
ment ;  and,  notwithstanding  they  had  presses  not  only  of  the 
Stanhopcan  manufacture,  but  also  of  several  others,  yet  the  pro- 
perties of  Mr.  Clymer's  Columbian  press,  supported  by  the 
above  testimonials,  was  the  immediate  cause  of  their  introduc- 
tion into  several  of  the  first  houses  in  the  metropolis,  and  many 
of  the  others  soon  followed;  they  were  also  introduced  into 
several  of  the  first  printing-offices  on  the  continent  ;  and  we 
sincerely  hope  that  Mr.  Clymer  has  been  handsomely  remu- 
nerated from  them  for  his  ingenuity  and  ability.  Of  this  ex- 
traordinary press,  fig.  3,  in  the  Plate,  gives  a  faithful  repre- 
sentation ;  the  parts  of  which  we  shall  briefly  describe,  to  enable 
pressmen  to  fix  them  up  or  lake  them  down,  when  they  require 
cither  cleaning  or  removing. 

This  press  is  composed  of  the  following  parts :  the  feet, 
staple,  ribs,  fore-stay,  rounce,  main  lever,  elbow-piece,  coun- 
terpoise lever,  links,  table,  platen,  piston,  cheek  or  guide 
pieces,  back  bar,  back-return  lever,  shoulder  piece,  bar,  con- 
necting rod,  eagle,  &c. 

Having  brought  the  staple  on  or  near  to  the  spot  on  which 
you  intend  to  fix  the  press,  then  put  the  feet  (as  marked)  into 
their  respective  places,  and   raise  the  staple  upon  them.     The 
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rilis  sliould  now  be  screwed  to  tlio  staple,  nnd  also  tlic  Ic?,  or 
fort'-stsiy,  l>v  «lii<'li  the  near  end  of  them  is  siipportod,  liut  the 
stay  is  not  i'astiiud  to  llic  llom  ;  at  ihv.  lop  ot  this  stay  is  a 
projfftiiip  pitrc  of  iron,  willi  a  l)olstcr  upon  it,  wliicli  pruvcrits 
the  carrianc  from  runninj;  bark. 

Tlie  ronnco  is  nttaclu-d  to  llic  ribs  by  means  of  caps  and 
bolls,  wliicli  arc  fastened  to  the  projections  from  tlie  ribs. 

The  main  lever  must  next  be  raised  into  its  station  :  it  is 
connected  to  the  staple  by  a  slron;;  steel  bolt,  whi('li  Ills  accord- 
ing to  a  small  mark,  and  is  pinned  on  the  other  side,  to  prevent 
its  working  out. 

The  elbow  piece  is  made  in  the  form  of  (wo  sides  of  a  tri- 
nn^Ie :  it  has  one  scpiarc,  and  three  roun<l  holes  through  it ; 
that  at  the  angle  is  the  one  which  eoniieels  it  to  the  projeetin;; 
part  of  the  long  side  of  the  staple,  in  which  is  a  mortise  to 
receive  it;  this  done,  two  linles  will  remain  below,  and  the 
square  one  above ;  the  centre  round  hole  neeives  the  bolt,  on 
each  end  ofwhieh  is  the  lower  part  of  the  links  ;  the  lower  hole 
i.s  fur  the  bolt  h  hirli  attai^lies  the  knob  piece  to  the  long  end  ol 
the  elbow  piece  :  on  the  upper  end  of  the  last  mentioned  is  the 
sqnarc  hole  for  eoniieeting  the  back-return  lever. 

The  counterpoise  lever  (whercou  stands  the  eagle,  which 
causes  the  return  of  the  platen  and  bar)  works  on  two  pivots 
on  the  top  of  the  long  side  of  the  staple,  and  rests  upon  a  small 
piece  of  wood  in  the  mouth  of  the  dolphin,  on  the  upper  part 
of  the  main  lever.  The  eounterpoise  and  main  levers  are  con- 
nected by  means  of  a  short  brass  rod,  with  a  hook  at  one  end, 
and  a  screw  at  the  other  ;  the  former  tils  into  the  mouth  of  the 
dolphin  at  the  end  of  the  counterpoise  lever,  and  the  latter 
passes  through  a  hole  at  the  end  of  the  main  lever,  which  is 
drawn  up  by  a  nut  on  the  under  side,  and  by  which  nut  the 
main  leii'r,  and  coMse(|ucnlly  the  platen,  arc  raised  or  lowered 
at  pleasure,  by  screwing  or  unscrewing  this  nut. 

The  links  fit  on  each  side  of  the  main  lever  and  the  elbow 
piece,  to  whirli  Ihev  are  attached  by  means  of  two  steel  bolts, 
which  arc  pinned  on  the  opposite  side,  to  prevent  their  working 
out ;  by  these  links  the  iiiaiii  lever  is  drawn  down  when  the 
impression  is  taken. 

The  table  is  an  iron  surface  turned  olf  in  a  lathe  to  the 
prcalcst  exactness,  with  long  cramps  underneath,  which  run  in 
the  libs,  and  which  act  as  bearers  to  the  table  when  the  impres- 
sion is  taken  ;  the  girths  from  the  barrel  of  the  rounce  are 
fastened  to  projections  attached  to  the  table  iti  the  usual  man- 
ner;  corner  irons  are  screwed  on  as  well  as  the  tympan  joints, 
as  before  described. 

The  platen  is  also  turned  ofi"  in  a  lathe,  so  as  to  meet  the 
even  surface  of  the  table:  in  the  centre  is  a  high  square,  on 
which  the  piston  is  fixed,  with  four  holes  to  receive  the  ends  of 
the  side-headed  screws  which  secure  the  piston  to  the  platen  ; 
ridges  project  from  this  square  to  the  ends,  corners,  and  sides 
of  the  latter,  by  which  it  is  prevented  from  springing  when  the 
pull  is  made  ;  the  platen  should  now  be  placed  on  the  table 
with  two  pieces  of  wood,  about  letter  height,  underneath  ;  the 
four  side-headed  screws  are  next  put  into  their  respective  holes 
in  the  platen  (as  marked,)  and  the  small  wedges  placed  behind 
to  keep  them  in  their  stations  :  a  square  piece  of  iron,  or  pieces 
of  sheet  iron  or  tin,  are  laid  in  the  centre  of  the  platen  to 
increase  or  reduce  the  power.  The  piston  is  now  lifted  on  the 
small  piece  of  iron  in  the  centre  of  the  platen,  and  the  screws 
passed  through  the  four  holes  in  the  former,  and  the  nuts 
screwed  on,  which  bind  the  piston  and  platen  together;  care 
.should  be  taken  that  the  marked  sides  of  the  platen  and  pis- 
ton are  both  kept  in  the  front.  The  table,  with  the  piston  and 
platen,  is  now  run  to  the  centre  of  the  staple,  which  will  bring 
the  upper  part  of  the  piston  directly  under  the  trunnion  of  the 
main  lever,  which  is  connected  to  the  piston  by  means  of  the 
caps  and  bolls  attached  to  the  latter.  The  platen  must  be 
regulated  by  the  screws  which  secure  the  piston,  when  a  form 
is  laid  on. 

The  clusek,  or  guide  pieces,  which  the  angles  of  the  piston 
slide  through,  and  which  keep  the  piston  and  platen  steady, 
fit  on  two  projections  from  the  insides  of  the  staple,  and  are 
fastened  by  four  bolts  with  nuts  and  screws.  Tlie  left-hand 
one  is  tightened  by  means  of  a  small  key,  or  wedge,  which 
passes  between  the  projection  from  the  staple  and  the  check 
pieces;  ou  the  rij^lit  hand  one  is  a  piece  of  iron  with  a  screw 


through  it,  which  the  elbow  of  the  bar  strikes  against  when  the 
latter  is  brought  down  :  this  screw  is  for  the  purpose  of  par- 
tially rigulaling  the  power. 

The  back  bar  slides  into  two  bevels  on  the  back  of  the  staple, 
behind  the  main  lever,  which  is  for  the  purpose  of  preventing 
the  staple  from  springing,  when  the  power  is  applied  by  means 
of  the  bar. 

The  back-return  lever  fits  into  the  square  hole  in  the  upper 
angle  of  the  elbow  piece;  it  has  a  small  sliding  weight,  which 
acts  a  counterpoise  to  the  eagle  on  the  top  lever. 

The  bar,  or  shoulder  piece,  fits  into  two  projections  from  the 
olf-sidc  of  the  staple,  to  which  one  end  is  attached  by  a  steel 
bolt,  and  in  the  other  is  a  scpiare  hole  made  to  receive  the  end 
of  the  bar,  which  is  pinned  on  the  inside:  the  middle  of  the 
shoulder  piece  is  cast  hollow,  to  admit  one  end  of  the  connect- 
ing rod,  which  is  attached  by  a  small  bolt. 

The  coMiiccting  rod  is  made  of  wrought  iron  :  one  end  has  an 
eye,  which  tits  between  the  hollow  in  the  middle  ol  the  shoulder 
piece,  through  both  itf  w  hich  pass  a  small  pin  ;  the  other  end  is 
tapped,  to  screw  on  the  swivel  attached  to  the  knob  piece,  and 
by  which,  from  the  bar,  the  whole  machine  is  put  into  motion. 
It  should  be  recollected,  that  one  side  of  the  eye  is  filed  away 
to  admit  the  rod  to  vary  a  small  degree  from  a  right  angle, 
otherwise  it  would  not  meet  the  swivel  attached  to  the  knob 
piece.  To  increase  the  power,  take  out  the  small  bolt  in  the 
nnddle  of  the  shoulder  piece,  and  turn  the  rod  to  the  right; 
that  is,  take  up  the  screw  :  to  diminish  it,  turn  the  rod  to  the 
left,  viz.  lengthen  the  rod  by  unscrewing:  the  filed  part  of  the 
eye  must  always  he  kept  downwards. 

Cdmpnsitiuyi  Iiiliiii'/  Halls. — Having  noticed  the  principal  im- 
provements that  have  been  made  in  printing  presses,  those 
w  hich  have  taken  place  in  the  means  of  supply  ing  the  type  with 
ink  must  not  be  omitted.  Until  of  late,  the  common  pelt 
balls,  consisting  of  sheep  skin  stuHcd  with  wool,  and  nailed  to 
the  ball  stock,  \\ere  in  constant  use,  and  in  manv  places  their 
services  are  still  retained.  About  the  year  18K>  composition 
balls  (ijst  made  their  appearance  at  Weymouth,  being  made  by 
Mr.  B.  Foster,  a  compositor,  of  that  place.  At  first  their  intro- 
duction was  much  opposed  by  many  masters  and  pressmen  in 
London,  but  they  have  gradual!)  gained  ground  and  got  into 
general  use.  These  balls  are  made  of  niolassses,  glue,  and  a 
portion  of  tar,  which  are  boiled  together  to  a  proper  consist- 
ency. It  is  then  poured  on  a  piece  of  cloth,  and  when  suffi- 
ciently cold  is  nailed  to  the  ball-stock  like  the  common  sheep 
skin.  Should  these  balls  be  hard,  when  dirty,  they  may  be 
washed  with  a  liille  weak  lie,  and  rinsed  with  water  ;  if  soft,  a 
little  ink  may  be  laid  on  them  and  scraped:  but  every  pressman 
must  use  his  own  judgment,  as  variations  will  arise  from  boiling 
and  the  state  of  the  weather. 

When  the  Times  newspaper  was  first  printed  by  machinery, 
the  power  being  cylindrical,  rollers  were  indispensably  neces- 
sary. These  were  formed  of  the  above  composition,  and  being 
found  to  answer  the  expected  purpose,  in  1819  hand  rollers 
were  introduced  to  the  notice  of  the  pressmen.  These  came  very 
rapidly  into  use,  and  are  likely  to  continue.  They  are  coated 
with  the  above  composition,  and  made  in  the  form  represented 
in  fig  4.  They  have  been  found  admirably  adapted  for  heavy 
forms,  but  not  so  well  for  light  ones,  and  arc  subject  to  the 
changes  of  the  weather.  The  inking  frames  or  tables  by  which 
the  rollers  are  supplied  with  ink,  are  constructed  as  represented 
in  fig.  5.  The  whole  is  composed  of  iron,  with  the  cylinder 
turned  off  to  the  greatest  exactness,  under  which  is  a  steel  edge 
that  scrapes  the  ink  ofi'  the  cylinder,  to  the  exact  quantity  re- 
quired. This  is  regulated  by  means  of  counterpoise  levers 
that  pass  under  the  table,  on  which  are  hung  two  weights,  to  be 
removed  according  to  the  quantity  required  for  the  work  in 
hand.  One  end  of  each  lever  passes  against  the  ductor  or 
vfijulator.  The  ductor  and  cylinder  are  fixed  so  closely  toge- 
ther that  the  cavity  will  hold  w  ater,  and  consequently  no  ink 
can  escape  more  than  is  actually  wanted.  The  cylinder  has  an 
ornamental  cover,  which  is  always  kept  on,  except  when  a  fresh 
supply  of  ink  is  required.  IJy  this  means  all  dust  and  dirt  is 
kept  from  the  ink  and  the  cylinder.  The  latter  is  moved  by 
a  small  handle  at  the  end.  The  table  is  turned  off  in  a  lathe 
perfectly  true,  the  same  as  in  the  presses. 

Printing  Machines. — Amou^  the  numerous  ioventioDS  of  the 
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present  a^e,  tliose  of  niacliines  for  printing  are  not  tlie  least 
remarkable.  Prior  to  their  intiotiuctioii.  the  press  department 
was  one  of  ;;reat  labour,  wlienever  extraordinary  expedition 
was  required.  This  was  particular!)  tlic  e;ise  willi  newspapers, 
of  nhirh,  "ith  the  utmost  exertion,  scareely  ever  more  than 
750  eopies  could  he  produced  in  an  hour.  The  consequence  was, 
that  in  newspaper  oflices,  where  the  circulation  was  extensive, 
it  was  found  necessary,  in  order  to  (cet  the  paper  puhlishcd  in 
time,  to  compose  two  or  more  copies,  so  that  by  poiuf;  to  press 
at  the  same  time,  the  demands  of  the  public  might  be  complied 
with  ;  thus  occasioning  an  enormous  increase  of  expendilnre 
both  in  the  compositors'  and  press  departments.  In  a  news- 
paper circulating  seven  or  eight  thousand  copies,  this  expense, 
annually,  could  not  bave  been  less  than  £"2U00;  all  of  which 
has  been  saved  by  the  introduction  of  machines,  which  are 
worked  by  steam  or  hand. 

The  first  machine  used  in  London  was  made,  we  believe,  by 
two  Saxons,  named  Kiinig  and  Baur,  in  1B14.  This  machine, 
or  one  upon  a  similar  principle,  is  now  in  use,  worked  by  steam, 
at  the  Times' office,  and  there  are  others  in  various  other  ollices. 
The  great  expense  of  erecting  machines  worked  by  steam,  led 
to  the  invention  of  others,  which  are  worked  by  band,  but 
which  have  been  liable  to  many  objections  on  the  score  of  tlie 
labour  requisite  in  turning  the  wheel,  and  the  injury  to  the 
type.  It  appears,  that  Mr.  Miller,  of  Fleet-street,  after  an  ex- 
penditure of  several  thousand  pounds,  and  the  most  unwearied 
exertions,  has  succeeded  in  producing  a  machine  capable  of 
working  2000  sheets  per  hour,  without  any  danger  of  accident, 
and  with  comparatively  little  labour  to  the  persons  employed  ; 
whilst,  from  the  simplii  ity  of  the  construction,  and  the  regula- 
rity of  the  action,  the  type  has  not  even  the  ordinary  wear  of 
the  common  printing  press 

The  machine,  which  appears  in  fig.  0  in  the  engraving,  will 
communicate  to  the  reader  some  idea  of  the  manner  in  which 
the  operation  is  performed  : — A  boy  is  represented  as  laying 
on  A,  the  sheet  of  while  paper,  B  is  the  cylinder  which  prints 
the  first  side  of  the  paper,  C  intermediate  cylinders  over  which 
the  paper  travels  to  1),  the  cylinder  which  gives  tlie  final  im- 
pression. At  E  are  the  inking  rollers,  under  which  the  lorni 
(that  is,  the  types)  is  in  the  act  of  passing  ;  F  is  the  reservoir 
of  ink,  from  which  the  inking  rollers  are  supplied;  G  is  the 
form  receiving  the  last  inking  under  the  pr.inting  cylinder.  At 
H,  is  seen  a  sheet  just  delivered  into  the  hands  of  another  boy, 
whose  business  it  is  to  keep  the  sheets,  as  they  come  out,  in  a 
heap.  The  lines  at  the  top  of  the  machine  represents  the 
tapes  which  run  round  the  cylinders  and  secure  the  sheet. 
In  this  curious  process  the  form  of  types  is  placed  on  a  car- 
riage, which  slides  backwards  and  forwards  along  rails  upon 
the  fixed  frame  of  the  maehiiie,  so  as  to  pass  beneath  the  sur- 
face of  the  large  printing  cylinder.  The  blank  sheet  of  paper 
being  laid  on  the  lympan,  is  rarricd  down  between  rollers  and 
tapes  under  the  cjlinder,  which  presses  it  upon  the  form  of 
types,  and  prints  it.  It  is  thence  conducted  forwards,  and 
delivered  on  other  tapes  to  the  boy  who  is  stationed  to  receive 
it.  The  tapes  which  carry  the  sheet  of  paper  along  the 
surface  of  the  cylinder,  are  narrow  enongh  to  lie  in  the  spaces 
between  the  pages  for  printing  ;  they,  therefore,  do  not  prevent 
the  sheet  from  applying  itself  to  the  types,  although  they  pass 
entirely  across  its  surface,  so  as  to  keep  it  in  place.  Tliese 
tapes  are  arranged  over  small  pulle;.  s,  which  can  be  fixed  at 
any  required  distance  apart,  so  as  to  accord  with  the  spaces 
between  the  pages  for  printing  different  kinds  of  work,  such  as 
folios,  quartos,  octavos,  Stc.  The  mode  of  procuring  register 
is  by  points,  which  can  be  moved  with  every  facility  in  any 
direction. 

The  machine  has  two  distinct  sets  of  inking  apparatus,  one 
at  each  end,  being  so  arranged  as  to  furnisji  and  distribute 
the  ink.  by  means  of  elastic  composition  rollers,  upon  the  form 
of  types,  as  it  moves  backwards  and  forwards  underneath 
them.  The  reservoirs  of  ink  from  which  the  rollers  are  sup- 
plied, are  fixed  on  each  end  of  the  carriage,  near  which  are 
also  oilier  rollers  to  distribute  the  ink  uniformly  over  the  sur- 
face of  the  inking  rollers.  The  rollers  being  made  to  pass 
twice  over  the  types  before  an  impression  is  made  from  them, 
produce  an  elfect  in  inking  them,  equivalent  to  what  would  be 
afforded  by  passing  the   common  inking  roller  four  times  over 


them,  which  is  all  that  is  usually  deemed  necessary  to  distri- 
bute the  ink  e<iually  over  the  types,  so  as  to  render  the  impres- 
sion clear  and  uniform.  The  feeding  roller  is  supplied  with 
ink  by  means  of  a  trough  and  regulating  scraper.  While  the 
impression  is  being  produced,  the  receiving  roller  is  brought 
in  contact  with  the  feeding  roller  while  in  motion,  and  receives 
a  sufficient  quantity  of  ink  for  the  next  inipression,  while  the 
type  cariiage  is  returning  to  its  first  position.  The  distributing 
roller,  whilst  revolving,  has,  at  the  same  time,  a  lateral  motion 
given  to  it,  in  order  to  distribute  the  ink  over  the  whole  sur- 
face of  the  composition  rollers.  The  power  of  the  pressing 
cylinder,  and  of  the  inking  roller,  can  be  regulated  and  adjusted 
with  mathematical  accuracy,  so  that  a  strong  or  a  liglit  im- 
pression, as  the  nature  of  the  work  may  require,  can  be  given 
with  the  utmost  nicety. 

Several  of  these  printing  machines  are  new  in  constant  use 
in  the  metropolis,  varying  from  each  other  in  some  subordinate 
particulars,  but  all  Ibunded  on  one  common  principle.  Since 
the  first  introduction  of  machines,  they  bave  been  considerably 
simplified,  partirularly  in  the  complexity  of  their  inking  appa- 
ratus. For  this  we  are  indebted  to  the  genius  of  Messrs. 
Applegath  and  Cowper,  who  have  produced  a  machine  far 
superior  to  that  by  Mr.  Koenig,  and  which  possesses  nothing  in 
common  with  it,  but  the  pressing  cylinders,  the  inking  rollers, 
and  the  tapes  to  hold  the  sheet  of  paper  on  the  cylinders.  The 
pressing  cylinders  and  inking  rollers  were  first  suggested  by 
Mr.  Nicholson  ;  and  tapes  are  sin.ilarly  used  in  machines  for 
the  ruling  of  paper  for  account  books.  These  gentlemen,  there- 
fore, though  producing  their  machine  subsequently  to  Mr. 
Koenig,  cannot,  with  justice,  be  accused  of  having,  in  the 
slightest  degree,  infringed  upon  his  invention.  Mr.  Koenig's 
machine  possessed  originally  sixti/  wheels  ;  Messrs.  Applegath 
and  Cowper's  but  sixteen  ;  and  the  machines  of  the  former  are 
now  almost  entirely  superseded,  even  in  the  office  of  Mr  Bens- 
ley,  the  principal  proprietor  of  Koijnig's  patent,  by  the  im- 
proved machines  of  Applegath  and  Cowper. 

PRISM,  in  Geometry,  is  a  body,  or  solid,  \\hose  two  ends 
are  any  plain  figures  which  are  parallel,  equal,  and  similar; 
and  its  sides  connecting  those  ends  are  parallelograms.  Hence, 
every  section  parallel  to  the  base,  is  equal  and  similar  to  the 
base;  and  the  prism  may  be  considered  as  generated  by  the 
parallel  motion  of  this  plane  figure.  Prisms  receive  particular 
names,  according  to  the  figure  of  their  bases  ;  as  a  triangular 
prism,  a  st/iiate  prism,  a  pentagonal  pri>m,  a  liexarjonal  prism, 
and  so  on.  And  hence  tlie  denomination  prism  comprises 
also  the  cube  and  parallelopipcdon,  the  former  being  a  square 
prism,  and  the  latter  a  rectangular  one.  And  even  a  cylinder 
may  be  considered  as  a  round  prism,  or  one  that  has  an  infinite 
number  of  sides.  Also  a  prism  is  said  to  be  regular  or  irregu- 
lar, according  as  the  ligure  of  its  end  is  a  rrgnhir  or  an  irregu- 
lar polygon.  The  axis  of  a  prism,  is  the  line  conceived  to  be 
drawn  lengthways  through  the  middle  of  it,  cunmcling  the 
centre  of  one  end  with  that  of  the  other  end.  Prisms,  again, 
are  either  right  or  oblique.  A  right  prism  is  that  whose  sides 
and  its  axis  are  perpendicular  to  its  ends,  like  an  upright 
tower.  And  an  oblique  prism,  is  when  the  axis  and  sides  are 
oblique  to  the  ends;  so  that,  when  set  upon  one  end,  it  in- 
clines on  one  hand  more  than  on  the  other  The  principal  pro- 
perties of  prisms  are,  1.  That  all  prisms  are  to  one  aiioiher  in 
the  ratio  compounded  of  their  bases  and  heighis.  2  Similar 
prisms  are  to  one  another  in  tlie  triplicate  ratio  of  tlieir  like 
sides.  3,  A  prism  is  triple  of  a  pyramid  of  ecpial  base  and 
height;  and  the  solid  content  of  a  prism  is  found  by  multiply- 
ing the  base  by  the  perpendicular  height.  4.  The  nprij;ht  sur- 
face of  a  right  prism  is  equal  to  a  rectangle  of  the  same  height, 
and  its  breadth  equal  to  the  perimeter  of  the  base  or  end.  And 
therefore  such  upright  surface  of  a  right  prism,  is  found  by 
nuiltipljing  the  perimeter  of  the  base  by  the  perpendicular 
height.  Also  the  upright  surface  of  an  oblique  piisni  is  found 
by  computing  those  of  all  its  parallelogram  sides  separately, 
and  adding  them  together.  And  if  to  the  upright  surface  be 
added  the  areas  of  the  two  ends,  the  sum  will  be  the  whole 
surface  of  the  prism. 

Pkism,  in  Optics,  is  an  instrument  employed  for  shewing  the 
properties  of  solar  light,  and  consists  merely  of  a  triangular 
prism  of  glass,  which  separates   the   rays  of  light  in  their  pas- 
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ga;;n  tlirongli  it,  in  conscqiicnce  of  tlic  diirercnt  (Icprccs  of 
rcfraiii;tliililv  lli:il  hits  pla(x  in  tlic-  itonipomiit  pari  of  llic  same 
ray.  It  is,  for  ijislamx',  liy  means  of  this  instrmncnt  that  llii; 
orJj;in  of  coloiir.s  is  sjicwn  to  lie  owinit  to  llir  composition 
wliic-li  takrs  place  in  the  rajs  of  li;;lit.  lacii  liclcro;;!  lu-ous  ray 
ciiiisistiiif;  of  innnmcrahic  rays  of  dilfcrcnt  colours.  Thus,  a 
ray  hcin;;  let  into  a  ilaikenrd  room, 
tlirou;;li  a  small  rouiiil  a|it'iturc  ;, 
and  iiillint;  on  a  tiiaiij;iilar  ;;!ass 
prism  .<•,  is  l>y  tlic  rcfraolion  of  the 
prism  consi(l<Tal>ly  dilated,  and  uill 
oxhiliit  on  the  oppi>sil<-  wall  an  ob- 
lonjc  imafic  o /<,  called  a  spectrum, 
variously  coloured,  the  extremities 
of  which  arc  hounded  liy  senii- 
eircles,  and  the  sides  rectilinear. 
The  colours  are  commonly  divided  into  seven,  wliich,  however, 
have  various  shadi-s,  i;radually  internuxed  at  their  juni-ture. 
Their  order,  bettinnins  trom  tlie  side  of  the  rcfraetin;;  anj^lc  of 
the  prism,  is  red,  oran-re,  yellow,  f;rcen,  blue,  purple,  and 
virlet.  Tilt-  obvious  conclusion  from  this  experiment  is,  that 
the  several  componei.t  parts  of  solar  lisht  have  dilferent  de- 
tcrecs  of  refrani;il)ilily,  and  that  each  subsecpjent  ray  in  the 
order  abo\e  mentioned,  is  more  refrangible  than  the  precedin;;. 
As  a  circular  inia<rc  would  bt;  depicted  by  the  solar  ray  unrc- 
fracted  by  the  prism,  so  each  ray  that  sulVers  no  dilation  l)y  the 
prism  would  mark  out  a  circular  image  O.  Hence,  it  appears 
that  the  spectrum  is  composed  of  innumerable  circles  of  dilfer- 
ent colours.  The  mixture,  therefore,  is  proportionalile  to  the 
nundicr  of  circles  mixed  tot;ether ;  l)ut  all  such  circles  lie  be- 
tween those  of  two  eontinf;ent  circles,  consequently  the  mixture 
is  proportiona!)le  to  the  interval  of  those  centres  ;  viz.  to  the 
breadth  of  the  spectrum.  Conseciuently,  if  the  l)readlli  can  be 
diminished,  ret.iinin;;  the  length  of  the  rectilinear  sides,  the 
mixture  will  be  lessened  proportionably  ;  and  tliis  is  done  by 
the  following  process : — At  a  considerable  distance  from  the 
hole  z,  place  a  double  convex 
lens  A  IJ,  whose  focal  lenslh  is 
equal  to  half  that  distance,  and 
jilace  the  prism  .r  behind  the 
lens  ;  then  at  a  distance  behind 
the  lens,  c(|ual  to  the  distance 
from  the  hole,  will  be  formed  a 
spec'trum,  the  Ienf;tli  of  whose 
rectilinear  sides  is  the  same  as 
before,  but  its  l)readth  much 
less  ;     for     the     undiminished 

breadth  was  equal  to  a  line  subtending,  at  the  distance  of  the 
spectrum  from  the  liole,  an  aufjle  equal  to  the  apparent  (iian-eler 
of  the  sun,  together  with  a  line  equal  to  the  diameter  of  the  hole  ; 
but  the  reduced  breadth  is  ecpial  to  the  diameter  of  the  hole  only  : 
the  imai;e  of  the  hole  formed  by  the  lens,  at  the  distance  of 
double  its  focal  lenfjth,  is  equal  to  the  hole  ;  therefore  its  seve- 
ral imnfres,  in  the  dillerent  kinds  of  rays,  are  equal  to  the  same  ; 
fir.  the  breadth  of  the  reduced  spectrum  is  ecpial  to  the  diame- 
ter of  the  hole.  It  is  also  known  from  experiment,  that  a  prism 
placed  in  an  horizontal  position  will  project  the  ray  into  an 
oblon.;  form,  but  if  another  horizontal  prism  be  applied,  similar 
to  the  former,  to  receive  the  refracted  light  emerging  from  the 
first,  and  having  its  refracting  angle  turned  the  contrary  way 
from  that  of  the  former,  the  light,  after  passing  through  both 
prisms,  will  assume  a  circular  form,  as  if  it  had  not  been  at  all 
refracted.  But  if  the  light,  after  emerging  from  the  first  prism 
be  received  on  another  prism,  perpendicular  to  the  former,  it 
will  be  refracted  by  this  into  a  position  inclined  to  the  former, 
but  its  breadth  will  remain  the  same.  In  order  now  to  shew 
that  the  dillerent  colours  sull'er  no  manner  of  change  from  any 
nund)er  of  refractions,  let  there  be  placed  close  to  the  prism  a 
perforated  board,  and  let  the  refracted  light  transmitted  through 
the  hole  be  received  on  another  board  parallel  to  the  former, 
and  likewise  perforated  with  a  small  hole;  and  behind  this  liole 
pla  ;e  another  prism  with  its  refracting  angle  downwards,  and 
turn  the  tirst  prism  slowly  about  its  axis,  and  the  light  will 
then  move  up  and  down  the  second  board;  let  the  different 
colours  be  turned  successively,  and  mark  the  place  of  the  dif- 
ferent coloured  rays  on  the  wall  after  their  rcfraetion  at  the 
b6. 


second  prism;  it  will  then  be  found  that  the  red  is  .^ecn  the 
lowest,  and  the  violet  the  highest,  and  the  rest  in  the  intei- 
mediate  s|pace  in  their  order,  rroin  these  experiments,  aiile<l 
by  some  others  Mliieh  our  limits  uill  not  admit  of  detailing,  the 
lollowing  ciiiielusions  have  been  drawn,  fir.  The  solar  rays 
may  be  rcsohed  into  dillerent  coloured  rays;  these  colouied 
rays  are  immutable,  either  by  rilleclion  or  refraction.  That 
Iroin  the  mixture  of  these  coloured  rays  in  due  pioportion 
solar  light  may  be  proilueed  ;  and  consequently  that  the  dif- 
ferently coloured  rays  exist  in  solar  light,  thouuli,  when  blended 
together  in  their  natural  proportions,  it  exhibits  no  traces  of 
colour.      .SVe  Coi.ol  u. 

FKISMOII),  a  figure  resembling  a  prism. 
I'lil.SON,  a  gaol,  or  place  of  <!(>nlineiiicnt. 
I'lJISTIS,  or  saw-fish,  a   genus   of  lilies  of  the  order  clion- 
droptcrigii  ;   there  are  live  species. 

I'KIV  ATICIOK,  a  vessel  of  war,  armed  and  equipped  by  par- 
ticular merchants,  and  furnished  with  a  military  commission 
from  the  state,  to  cruise  against  and  annoy  the  uucuiy,  by 
t;ikinir.  sinking,  or  burning  their  shipping. 

I'lUVI  I>KC;E,  in  l^aw,  some  peculiar  benefit  granted  to  cer- 
tain persons  or  places,  contrary  to  the  usual  course  of  the  law 

PKIVY,  in  Law,  denotes  one  who  is  partaker,  or  has  an 
interest  in  an  affair. 

I'ltiVY  Cot'Ncii,,  is  the  principal  council  belonging  to  the 
king,  and  is  generally  called  by  way  of  eminence  the  council. 
Privy  counsellors  are  made  by  the  king's  noniina'.ion,  without 
either  [latent  or  iirant  ;  and  on  taking  the  necessary  oaths,  they 
become  iiniiiedi.itely  privy  counsellors,  duiing  the  life  of  the 
king  that  chooses  them,  but  subject  to  removal  at  his  discretion  : 
no  convenience  now  arises  from  the  extension  of  the  privy 
couiK-il,  as  those  only  attend  mIio  are  especially  suinniontd  for 
that  particular  occasion. 

Fmvv  SiiAL,  is  a  seal  that  the  king  uses  to  sueli  grants,  or 
other  things  as  pass  the  great  seal. 

PHIZE,  a  vessel  taken  from  the  enemy.  Vessels  ate  looked 
on  as  prizes,  if  they  fight  under  any  other  standard  than  that  of 
the  stale  from  which  they  have  their  conmiission,  if  they  have 
no  charter-party,  invoice,  or  bill  of  lading,  aboard  ;  if  loaded 
with  effects  belonging  to  the  king's  enemies,  or  even  contra- 
band goods.  Those  of  the  king's  subjects  recovered  from  the 
enemy,  after  remaining  four-and-twenty-hours  in  their  hands, 
are  deemed  lawful  piize.  Vessels  that  refuse  to  strike  may  be 
constrained  ;  and  if  they  make  resistanc,"  and  fight,  become 
lawful  prize  if  taken.  By  stat.  13  Geo.  II.  cli.  4,  judges  and 
otlicers  failing  of  their  duty  in  respect  to  the  condemnation  of 
prizes,  forfeit  f.'jdit  with  full  costs  of  suit,  one  moiety  to  the 
king,  and  the  other  to  the  informer. — The  regulations  with 
regard  to  prizes  in  the  royal  navy  are  as  follow  :  1.  When  any 
ship  or  vessel  is  taken  from  the  enemy,  the  hat(;hes  aie  to  be 
immediately  spiked  up,  and  hcrlading  and  furniture  secured 
from  endiezzlement,  till  sentence  is  passed  upon  her  in  some 
court  of  admiralty  empowered  to  take  cognizance  of  causes  of 
that  nature.  2.  The  captain  is  to  cause  the  oflicers  of  the  prize 
to  be  examined  :  three  or  more  of  the  company,  w  ho  can  irive 
best  evidence,  to  be  brought  to  the  said  court  of  admiralty, 
together  with  the  charter-parties,  bills  of  lading,  and  other 
ships'  papers  found  on  board.  Articles  3  and  A  relate  to  the 
finding  any  of  the  king's  subjects  in  the  prizes.  5.  When  a 
privateer  is  taken,  great  care  is  to  be  liad  to  secure  all  the 
ships' papers,  especially  the  commission:  but  if  there  be  no 
legal  commission  found  on  board,  then  all  the  prisoners  are  to 
be  carried  before  some  magistrate,  in  order  to  their  being  exa- 
mined and  committed  as  pirates. 

I'lii/.E  Money,  the  profits  arising  from  the  sale  of  such  prize. 
In  ships  of  war,  the  prize  money  is  to  be  di(ided  among  the 
otTicers,  seamen,  &e.  as  his  majesty  shall  appoint  by  procla- 
mation ;  but  among  privateers,  the  division  is  according  to  the 
agreement  between  the  owners. 

I'Ur/.INO,  the  application  of  a  lever  to  move  any  weighty 
body,  as  an  anchor.  Sec. 

I'HOIJAIJILITY  OF  AN  EviiNT,  in  the  doctrine  of  Chances, 
is  the  ratio  of  the  number  of  chances  by  which  the  event  may 
happen,  to  the  number  by  which  it  may  both  happen  and  fail. 
So  that,  if  there  be  constituted  a  fraction,  of  uhieh  the  nume- 
rator is  the  number  of  chances  for  the  events  happening,  and 
10  V 
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llie  denominator  the  number  for  both  happening  and  failinj;, 
that  fraction  will  properly  express  the  value  of  the  probability 
of  the  event's  happening. 

Probability  of  Life.     See  Expectation. 

PROCABILlflES,  the  same  as  Chances. 

PROBATE  of  Wills,  is  the  exiiihiting  and  proving  wills  or 
testaments  before  the  ecclesiastical  judges. 

PROBE,  a  surgeon's  instrument  for  examining  the  circum- 
stances of  wounds,  &c. 

PROBLEM,  in  Logic,  a  proposition  that  neither  appears 
absolutely  true  nor  false,  and  consequently  may  be  asserted 
either  in  the  affirmative  or  negative. 

Problem,  in  Geometry,  is  a  proposition  wherein  some  ope- 
ration or  construction  is  required  ;  as,  to  divide  a  line  or  angle 
erect,  or  let  fall  perpendiculars. 

Problem,  in  Algebra,  is  a  question  or  proposition  which 
requires  some  unknown  truth  to  be  investigated,  and  the  truth 
of  the  discovery  demonstrated. 

PROBOSCIS,  in  Natural  History,  is  the  trunk  or  snout  of 
an  elephant,  and  some  other  beasts  and  insects. 

PROCEDENDO,  is  a  writ  which  lies  where  a  cause  is  re- 
moved out  of  an  inferior  to  a  superior  court. 

PROCELLARIA,  the  petrel,  in  Natural  History,  a  genus  of 
birds  of  the  order  anseres.  Tliere  are  twenly-three  species,  of 
which  the  following  are  the  principal  :— Tlie  giant  petrel,  more 
than  three  feet  long,  and  about  seven  wide.  These  birds  are 
often  seen  sailing  just  above  the  water  without  moving  their 
wings  for  a  long  time  together,  and  being  particularly  alert  on 
the  approach  of  stiirms.  often  fill  the  mariners  with  apprehen- 
sion and  alarm.  They  abound  most  in  southern  latitudes,  and 
though  their  principal  food  is  fish,  devour  also  the  putrid  car- 
cases of  seals  and  whales. — The  pintado  petrel,  abounds  about 
the  coasts  of  the  Cape  of  (lOod  Hope.  These  birds  are  about 
the  size  of  the  kittiwake,  and  are  often  observed  in  such  nuni- 
liers  that  many  hundreds  have  been  taken  in  one  night.— The 
fulmar  petrel  weighs  nearly  a  pound  and  a  half,  and  is  found 
in  the  northern  coasts  of  this  island,  and  thence  even  beyond 
Iceland  and  Greenland,  where  the  natives  use  it  for  food,  though 
its  flesh  is  highly  oll'ensive  to  those  not  used  to  it.  The  fat  is 
burnt  in  their  lamps.  These  birds  subsist  chiefly  on  fish,  but 
often  banquet  on  the  carcases  of  whales,  particularly  the  fat 
parts,  which  they  afterwards  eject  from  their  stomachs  into  the 
mouths  of  their  young.  They  often  spurt  it  in  the  faces  of  their 
enemies,  and  exhibit  indeed  no  other  mode  of  resistance.  They 
are  stated  to  be  so  amazingly  fat,  that,  on  being  passed  through 
the  hands  with  great  compression,  the  fat  flows  off  like  oil. — The 
shear-water  petrel  is  smaller  than  the  last.  These  birds  are 
found  in  vast  numbers  in  the  Orkneys,  where  they  are  highly 
valued  for  their  feathers  as  well  as  flesh. — The  stormy  petrel  is 
of  the  size  of  a  swallow,  and  rarely  seen  but  at  sea;  and  in 
tempestuous  weather  numbers  are  observed  following,  as  if  for 
shelter,  in  the  wakes  of  vessels.  They  dive  sometimes  for  half 
an  hour  together,  and  live  principally  upon  fish,  but  will  eat  a 
variety  of  offal  thrown  from  ships.— In  tlie  Ferro  Islands  they 
are  so  astonishingly  fat,  that  the  natives  are  stated  to  use 
them  as  candles,  after  drawing  a  wick  through  their  bodies. 

PROCESS,  in  Law,  is  the  manner  of  proceeding  in  every 
cause,  being  the  writs  and  precepts  that  proceed,  or  go  forth, 
upon  the  original  upon  every  action,  being  either  civil  or 
criminal. 

PROCLAMATION,  a  public  notice  given  of  any  thing  of 
which  the  king  thinks  proper  to  advertise  his  subjects.     . 

PROCTOR,  a  person  commissioned  to  manage  another  per- 
son's cause,  in  any  court  of  the  civil  or  ecclesiastical  law. 

PROCURATOR,  a  person  who  has  a  charge  committed  to 
liim  to  act  for  another. 

PROCYON,  a  fixed  star,  of  the  second  magnitude  in  the 
constellation  Cams  Ulinor. 

PROD,  is  a  vessel  used  in  the  South  Seas.  This  name, 
which  signifies  fiying,  it  has  obtained  on  account  of  the  swift- 
ness with  which  it  sails,  being,  with  a  brisk  trade  wind,  near 
twenty  miles  an  hour.     It  is  chielly  used  by  pirates. 

PRODUCING,  in  Geometry,  signifies  the  drawing  out  a  line 
farther  fill  it  has  any  assigned  length. 

PRODUCT,  in  Arithmetic  and  Algebra,  is  the  (juanfity 
arising  from  the  multiplication  of  two  or  more  factors  together. 


PROFILE,  denotes  the  outline  of  a  figure,  building,  member 
of  architecture,  &,c. 

Profile,  in  Sculpture  and  Painting,  denotes  a  head,  por- 
trait, &c.  when  represented  sideways,  or  in  a  side  view. 

PROGRESSION,  an  orderly  advancing  or  proceeding  in  the 
same  manner,  course,  tenor,  proportion,  &tc. 

PROGRESSION,  in  Arithmetic  and  Algebra,  a  .series  of 
numbers  advancing  or  proceeding  in  the  same  manner,  or 
according  to  a  certain  law,  &,c. — Progression  is  cither  arith- 
metical, or  geometrical. 

Arkhmelual  Progression,  is  a  series  of  three  or  more  quan- 
tities that  liave  all  the  same  common  difl'erence  ;  as  3,  5,  7,  &c. 
which  have  the  common  difl'erence  2;  and  a,  a  -^  d,  a  •\-  Id, 
&,c.  which  have  all  the  same  difference  d. 

PROHIBITION,  is  a  writ  properly  issuing  only  out  of  the 
Court  of  King's  Bench,  being  the  king's  prerogative  w  rit ;  but, 
for  the  furtherance  of  justice,  it  may  now  also  be  had  in  some 
cases  out  of  the  Court  of  Chancery,  Common  Pleas,  or  Exche- 
quer, directed  to  the  judge  and  parties  of  a  suit  in  an  inferior 
court,  commanding  them  to  cease  from  the  prosecution  thereof, 
upon  a  suggestion,  that  either  the  cases  origiiially,  or  some 
collateral  matter  arising  therein,  does  not  belong  to  that  juris- 
diction, but  the  cognizance  of  some  other  court.  Upon  the 
court  being  satisfied,  that  the  matter  alleged  by  the  suggestion 
is  sufiicient,  the  writ  of  prohibition  immediately  issues. 

PKO.IECTILES,  are  such  bodies  as,  being  put  in  a  violent 
motion  by  any  great  force,  are  then  cast  off  or  let  go  from  the 
place  where  they  received  their  quantity  of  motion;  as  a  stone 
thrown  from  a  sling,  an  arrow  from  a  bow,  a  bullet  from  a  gun, 
&c.     See  Gunnery. 

PRO.IECTION,  in  Mechanics,  the  art  of  giving  a  body  its 
projectile  motion.     See  Projectiles. 

Projection,  in  Perspective,  denotes  the  appearance  or 
representation  of  an  object  on  the  perspective  plane.  See 
Perspective. 

Projection  oiXhe  Sphere  in  Piano,  is  a  representation  of 
the  several  points  or  places  of  the  surface  of  the  sphere,  and  of 
the  circles  described  upon  it,  upon  a  transparent  plane  placed 
between  the  eye  and  the  sphere,  or  such  as  they  appear  to  the 
eye  placed  at  a  given  distance.  The  principal  use  of  the  pro- 
jection of  the  sphere  is  in  the  construction  of  planispheres, 
maps,  and  charts,  which  are  said  to  be  of  this  or  that  projec- 
tion, according  to  the  several  situations  of  the  eye,  and  the 
perspective  plane,  with  regard  to  the  meridians,  parallels,  and 
oilier  points  or  places  so  represented.  The  most  usual  pro- 
jection of  maps  of  the  world,  is  that  on  the  plane  of  the  meri- 
dian, which  exhibits  a  right  spheie,  the  first  meridian  being  the 
horizon.  The  next  is  that  on  the  plane  of  the  equator,  which 
has  the  pole  in  the  centre,  and  the  meridians  the  radii  of  a  cir- 
cle, &c.  The  projection  of  the  sphere  is  usually  divided  into 
orthographic  and  stereographic ;  to  which  may  be  added 
gnomonical. 

Orthoyraphic  PROJECTION,  is  that  in  which  the  surface  of  the 
sphere  is  drawn  upon  a  plane  cutting  it  in  the  middle  ;  the  eye 
being  placed  at  an  infinite  distance  vertically  to  one  of  the 
hemispheres. 

Stereoyraplde  Projection  of  the  Sphere,  is  that  in  which  the 
surface  and  circles  of  the  sphere  are  drawn  upon  the  plane  of 
a  great  circle,  the  eye  being  in  the  pole  of  that  circle. 

GHOTnojHcn/ Projection  of  the  ^S/j/iece,  is  that  in  which  the 
surface  of  the  sphere  is  drawn  upon  an  external  plane  com- 
monly touching  it,  the  eye  being  at  the  centre  of  the  sphere. 

PROLATE,  in  Geometry,  a  term  applied  to  a  spheroid  pro- 
duced by  the  revolution  of  a  semi-ellipsis  about  its  transverse 
diameter;  and  is  thus  distinguished  from  an  oblate  sphere, 
which  is  produced  by  the  revolution  of  tlie  ellipse  about  its 
conjugate  diameter. 

PROMISE,  is  where,  upon  a  valuable  consideration,  per- 
sons bind  themselves  by  words  to  do  or  perform  such  a  thing 
agreed  on  :  it  is  in  the  nature  of  a  verbal  covenant,  and  wants 
only  the  solemnity  of  writing  and  seating  to  make  it  absolutely 
the  same.  Yet  for  the  breach  of  it,  the  remedy  is  different; 
for  instead  of  an  action  of  covenant,  there  lies  only  an  action 
upon  the  case,  the  damages  whereof  are  to  be  estimated  and 
determined  by  the  jury. 

PROMONTORY',  a  high  cape,  or  headland. 


PRO 


DICTIONAKV    f)l'    MI'CIIANICAL    SCIKNCR. 


PRO 


847 


PRONOUN,  in  GrBmniar,  a  declinable  part  of  spceeli,  wliicli 
bcinir  put  iiisleid  of  a  noun,  points  out  some  person  or  lliinji;. 

I'KltNl'NtllATION,  in  Grainniar,  tlie  manner  of  arliculat- 
in;r  llie  wokIs  of  a  lant;na;;c. 

FUOdK,  tlie  sliewinfT  or  making  plain  the  truth  of  any  mat- 
ter alle;;i(l;  either  in  };'*'"K  evidence  lo  a  jnry  on  a  trial,  or 
else  on  interrogatories,  or  by  copies  of  records,  or  exenipliea- 
tions  of  them. 

I'Kdl'OKTlON,  is  often  confonnded  willi  ratio;  hut  Ihcy 
are  (piile  dillercnt  things.  For,  rati')  is  piopcrly  the  relation 
of  two  magnituiles  or  (|tinnti|ies  of  one  and  the  same  kind  ;  as 
the  ratio  of  4  to  H,  or  l.""!  to  3t»,  or  of  1  to  2,  and  so  implies  or 
respects  only  two  terms  or  things.  Hut  proportion  respects 
four  terms  or  thini;s,  or  two  ratios  which  have  (;><  h  two  terms  ; 
thouj;!)  the  middle  term  may  he  eonunon  to  holli  ratios,  and 
then  the  proportion  is  i'X|iicssed  by  three  terms  only,  as  4,  8, 
64,  where  4  is  to  H  as  S  to  (it. 

PKoi'diuioN.  in  Malhematles,  Is  an  eijuality  or  simili- 
tude of  ratio  ;  thus,  if  the  ratio  a  to  b  is  the  same  as  that  of  o 

to  at;  that  is,  if  T  ^:  7' then  a,  i,  e,  (A  are  in  proportion,  which 

is  denoted  by  placing  the  quantities  thus;  «  :  4  :  :  c  :  rf,  or 
a  :  0  '^  c  :  <l,  and  is  read  as  a  i*  lu  b,  sa  is  c  lo  d. 

PidH'oiinoN,  though  sometimes  confounded  with  ratio, 
dillcrs  lro:!i  it  in  this,  that  ratio  lias  only  a  relation  to  two 
quantities  of  the  same  kind,  whereas  proportion  relates  to  the 
comparison  of  two  such  ratios. —  Proportion  dillcrs  also  from 
progression  in  this,  that  in  the  former  it  is  only  rc(|uired  that 
there  should  he  an  ecpiality  between  the  ratio  of  the  1st  and 
2nd  term,  and  that  of  the  3(1  and  4th  ;  whereas  to  constitute  a 
progression  there  nu:st  be  the  same  ratio  between  each  two 
adjacent  terms;  these  two  eases,  however,  are  sometimes  dis- 
tinguished by  the  terms  discnte  and  coiitiiiueil  proportion. 

PuoPORTioN,  is  also  rliiect  and  iiifryse,  or  reciprocal,  atlcr- 
nate,  &c.  Thus  if  the  ratio  of  a  to  b  is  equal  to  the  ratio  c  lo  d, 
then, 

direct a  :  b  :  :  c  :  d 

inversion   b  :  a  :  :  d  :  c 

alternate  a  :  c  :  :  h  :  d 

composition a  -{■   b  :  b  :  :  c  -\- d  :  d 

conversion a   +  b  :  a  :  :  c  +  d  :  c 

....  S  n  —  b  :  a  :  :  c  —  d  :   c 

division J  ,      ,  ,      , 

t  a  —   b  :  b  :  :  c  —  d  :  d 

PRoPfiRTToN,  is  again  distinguislie'l  into  ariliunetical,  geo- 
metrical, and  harnioni<'al. 

Arithmetical  Plioi'OKTiON,  is  the  equality  of  two  arithmetical 
ratios  or  dillercnces.  As  in  the  numbers  \2,'J,C>\  wlieietlie 
dilfereiice  between  12  and  9,  is  the  same  as  the  dill'ercnce  be- 
tween 9  and  6,  vi:.  3.  And  here  the  sum  of  the  extreme  terms 
is  equal  to  the  sum  of  the  means,  or  to  double  the  single  mean 
when  there  is  but  one.     As  12  +  C  =  !>  +  9  =  18. 

Geometrical  PiuH'ouTioN,  is  the  equality  between  two  geo- 
metrical ratios,  or  between  the  quotients  of  the  terms.  See 
the  preceding  article. 

Harmoiuciil  Pttoi'oRTiON,  is  when  the  first  term  is  to  the 
third,  as  the  dillcrence  between  the  1st  and  2d  is  to  the  diller- 
encc  between  the  2d  and  3d;  oi  I-  four  terms  when  the  1st  is 
to  the  4th,  as  the  did'erence  between  the  1st  and  2d  is  to  the 
difference  between  the  3d  and  411i ;  or  the  reciprocals  of  an 
arithmetical  proportion  are  in  harmoiiieal  proportion.  As 
6,  4,  3  ;  because  (i  :  3  :  :  6  —  4  =  2  :  4  —  .'J  =  1  ;  or  be- 
cause J.  J,  \.  are  in  arithmetical  proportion,  making  ^  -|-  j  —  j 
-t-  }  zr  i.  Also  the  four  24,  Ifi,  12,  9,  arc  in  liarmo'iical  pro- 
portion, because  24  :  9  :  :   8  ;  3. 

Vontpass  of  Piioi'OR TioN',  a  name  by  which  the  French,  and 
some  Ivnslish  authors,  call  the  sector. 

PROPORTIONAL,  relating  to  proportion,  as  proportional 
compasses,  parts,  scales,  spiral,  Soe.  for  which  sec  Ihc  respective 
terms. 

PliornurioNAL,  also  denotes  one  of  .the  terms  of  a  propor- 
tion, which  receives  particular  denominations  according  to  the 
place  it  holds  in  the  proportion,  as  a  mean  proportional,  a 
third,  fiinrtli.  fee.  proportional. 

jl/cffH  Piioi'iiKTioN  \L,  is  the  middle  term  of  three  continued 
geometrical  proportionals.     See  Mi-AN  Proportional. 


Fourth  PliopoHTloNAi,,  is  (he  fourth  term  of  a  geometrical 
ptopiiriion,  which  is  found  arithmetically  by  dividing  the  pro- 
duct (il  tlic  second  and  Ihiid  tirms  by  llic  lirsl. 

'I'ojind  ujourtli  I'l  upurtiunal  to  three  (jircn  Lines,  A,  iJ,  C. — 

i''roni     any     point     I> 
■'  draw   t«o  lines,  mak- 

ing any  angle  G  D  II. 
In     these    lines    take 

\      1>  F  cipial   to  the  fust 

J)  E  O      term  A,   I)  V.  eipial  to 

the  sei'ond  li,  and  I>  H 
equal  to  the  third  C.  Join  FE.  and  draw  II  O  parallel  to  it, 
and  1)  G  will  be  the  fourth  proportional  rcipiired.  That  is, 
1)F  (A)  :  i)K  (|{)  :  :  DM  ((•>  ;  |,  G. 
Third  PiiofoUTioN  \L,  is  the  third  of  thr<e  terms  in  con- 
tinued proportion,  and  is  found  arithmetically  by  dividing  tho 
square  of  the  second  term  by  the  lirst. 

To  find  a   third  I'ruportionul  to  two  i/iitn  Lines.  A  and  li. — 

Froiri  any  point  C 
draw  two  right  lines, 
makinganangle  FCO. 
In  these  lines  lake  C  K 
equal  lo  the  lirst  term 
A,  and  C  G,  C  IJ,  each 
equal  to  the  second 
term  IJ.  .loin  E  I),  and  draw  O  F  parallel  to  it;  and  C  F  will 
be  the  third  proportional  required.     That  is 

CE  (A)  :  KG  (15)  :  :  CI)  (15)  :  C  F. 

To  cut  a  Line  in  extreme  and  mean  Propor- 
tion ;  that  is,  so  that  the  whole  line  may  be  to 
the  greater  part,  as  the  greater  part  is  to  the 
less. 

Let  AB  be  the  given  line,  and  draw  BC 
perpendicular  to  it  and  equal  to  half  of  it. 
From  the  centre  C  with  radius  C  15  describe 
the  circle  DUF;  join  AC,  and  with  AU  as 
radius  and  A  as  a  centre,  describe  the  arc 
1)  E  cutliiig  A  15  in  E,  so  shall  the  line  A  E  be 
divided  in  extreme  and  mean  proportion  in 
the  point  E. 

PROPOSITION,  in  Logic,  part  of  an  argument  wherein 
some  quality,  either  negative  or  positive,  is  attributed  to  a 
subject. 

PROPOSITION,  in  Mathematics,  is  either  some  truth 
advanced,  which  is  lo  be  demonstrated,  or  some  operation 
proposed,  which  is  to  be  performed  and  shown  to  be  that  which 
was  required.  Eeing,  in  the  fori-.ier  ease,  called  a  theorem, 
and  in  the  latter  a  problem. 

PRO.SODY,  that  part  of  Grammar  which  treats  of  the  ipian- 
tities  and  accents  ofsvllables,  and  the  manner  of  making  verses. 
PROSOPOPCEIA;  a  figure  in   Rhetoric,  whereby  we   raise 
qualities,  or  things  inanimate,  into  persons, 

PROSTHAPHERESIS,is  the  same  as  the  Equation  of  the 
Centre. 

PROSTYLE,  ill  ancient  Architecture,  a  range  of  culumns  iu 
front  of  a  temple. 

PROTEST,  when  one  openly  alTirms,  that  he  does  either  not 
at  all,  or  but  conditionally,  yield  his  consent  to  any  act,  or  unto 
the  proceeding  of  a  judge  in  court  wherein  his  jurisdiction  is 
doubtlul,  or  to  answer  upon  his  oath  any  farther  than  by  law 
he  is  bound. 

Photi-st,  is  also  that  act  by  which  the  holder  of  a  bill  of 
exchange  declares,  that  such  bill  is  dishonoured. 

Pitoriisr,  in  naval  language,  an  instrument  drawn  up  in 
writing,  and  attested  before  a  justice  of  the  peace  (or  a  consul 
or  vice-consul  in  foreiiin  parts)  by  the  master  of  a  merchant- 
ship  and  a  part  of  the  ship's  crew,  after  the  expiration  of  a 
voyage,  describing  the  severity  of  the  voyage,  whereby  the 
ship  has  sudered,  or  may  sulfer,  in  her  hull,  rigging,  or  cariro. 
It  is  chiefly  intended  to  shew  that  such  damages  did  not 
happen  through  any  neglect  or  misconduct  of  the  master  or  his 
olTieers,  &c. 

PROTESTANT,  a  name  first  given  in  Germany  to  those  who 
adhered  to  the  doctrine  of  Luther ;  because  in  I.-)29  they  pro- 
tested against  a  decree  of  the  emperor  Charles  V.  and  the  diet 
of  Spires;  declaring,  that  they  appealed  to  a  general  council. 
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The  snme  name  also  lias  l)een  given  to  those  of  the  sentiments 
of  Calvin,  ant)  is  now  bfcome  a  common  diinoniinalion  for  all 
those  of  the  reformed  c.hurehes. 

PROTHONOTARY,  a  term  wliieli  properly  signifies  first 
notary,  and  which  was  anciently  the  title  of  the  principal  nota- 
ries of  the  emperors  of  Constantinople.  Prothonotary  with  us 
is  used  for  an  ollicer  in  the  Courts  of  King's  Bench  and  Com- 
mon Pleas;  the  former  of  which  courts  has  one,  and  the  latter 
three.  The  prothonotary  of  the  King's  Uench  records  all  civil 
actions  sued  in  that  court,  as  the  clerk  of  the  crown-office  does 
all  criminal  causes.  The  prothonolaries  of  the  Common  Pleas 
enter  and  enrol  all  declarations,  pleadings,  assizes,  judgments, 
and  actions  ;  they  also  make  out  all  judicial  writs,  except  writs 
of  haheas-corpus,  and  distringas  jurator,  for  which  there  is  a 
particular  olhce,  called  the  hnbeus  corpora  office  ;  they  likewise 
enter  recognizances  acknow  ledged,  and  all  common  recoveries ; 
make  exempiification  of  records,  &c. 

PROTOXIDE,  in  Chemistry,  a  term  used  to  denote  the 
minimum  of  oxiilizement. 

PROTRACTION,  the  same  with  plotting. 
PROTRACTOR,  is  the  name  of  an  instrument  used  for 
protracting  or  laying  down  on  paper  the  angles  of  a  field  or 
other  figure.  The  protractor  is  a  small  semicircle  of  brass,  or 
other  solid  matter,  the  limb  or  circumference  of  which  is  nicely 
divided  into  one  hundred  and  eighty  degrees  ;  it  serves  not 
only  to  draw  angles  on  paper,  or  any  plane,  but  also  to  exa- 
mine the  extent  of  those  already  laid  down.  For  this  last  pur- 
pose let  the  small  point  in  the  centre  of  the  protractor  be 
placed  above  the  angular  point,  and  make  the  side  coincide 
with  one  of  the  sides  that  contain  the  angle  proposed  ;  then  the 
number  of  degrees  cut  oil"  by  the  other  side,  computing  on  the 
protractor,  will  shew  the  quantity  of  the  angle  that  was  to  be 
measured.  Protractors  are  now  more  usually  made  in  the 
form  of  a  parallelogram,  and  properly  graduated  at  the  upper 
edge. 

PROVIDENCE,   the  conduct  and  direction  of  the  several 
parts  of  the  universe,  by  a  superior  intelligent  Being. 
PROVINCE,  the  circuit  of  an  archbishop's  jurisdiction. 
PROVISO,  in  Law,  a  condition  inserted  in  a  deed,  upon  the 
observance  whereof  the  validity  of  the  deed  depends. 

PROVOST,  an  ollicer,  whereof  there  are  divers  kinds,  civil, 
military.  Sec. 

Prcvost  of  a  city  or  town,  is  the  chief  municipal  magistrate 
in  several  trading  cities,  particularly  in  Scotland,  being  the 
same  with  mayor  in  England. 

Provost  Marshal  of  an  Army,  is  an  officer  appointed  to  seize 
and  secure  deserters,  and  all  other  criminals.  He  is  to  hinder 
.soldiers  from  pillaging,  to  indict  olTenders,  and  to  see  the  sen- 
tence passed  on  them  executed.  He  also  regulates  the  weights 
and  measures,  and  the  price  of  provisions,  Sec.  in  the  army. 

PROVOST-MARSHAL,  an  ofiicer  appointed  to  take  charge 
of  prisoners  at  a  court-martial. 

PROW,  a  name  given  by  seamen  to  the  beak  or  pointed  cut- 
water of  a  xebec,  galley,  or  polacre.  The  upper  part  of  the 
prow  is  usually  furnished  with  a  grating  platform  for  the  con- 
venience of  the  seamen,  who  walk  out  to  perform  whatever  is 
necessary  about  the  sails  or  rigging  on  the  bowsprit. 

PRUNELLA  Vdlgaris.  {S</J7,eal.)  The  leaves  have  an 
herbaceous  roughish  taste,  and  hence  stand  recommended  in 
h;pmorrhages  and  alvine  fluxes.  It  has  been  principally  cele- 
brated as  a  vulnerary,  whence  its  name  ;  and  in  gargarisms  for 
aphthae  and  inflammations  of  the  fauces. 

PRUNELL/E,  Sal,  a  preparation  of  purified  saltpetre. 
PRUNES,  are  plums  dried  in  the  sunshine,  or  in  an  oven. 
PRUNING,  in  Gardening  and  Agriculture,  is  the  lopping  olT 
the  superfluous  branches  of  trees,  in  order  to  make  them  bear 
better  fruit,  grow  higher,  or  appear  more  regular.  Pruning, 
though  an  oiieration  of  very  general  use,  is  nevertheless  rightly 
understood  by  few  ;  nor  can  it  be  learned  by  rote,  or,  indeed, 
wholly  by  books,  but  requires  a  strict  observation  of  the  dif- 
ferent manners  of  growth  of  the  several  sorts  of  fruit  trees  ;  the 
proper  method  of  doing  which  cannot  be  known,  without  care- 
fully observing  how  each  kind  is  naturally  disposed  to  produce 
its  fruit;  for  .some  do  this  on  the  same  year's  wood  as  vines  ; 
others,  for  the  most  part,  upon  the  former  year's  wood,  as 
peaches,  nectarines,  Stc.    and  others,   upon  spurs  which  are 


produced  upon  wood  of  three,  four,  &c.  to  fifteen  or  twenty 
>  ears'  old,  as  pears,  plums,  cherries,  &c.  therefore,  in  order  la 
the  right  management  of  fruit  trees,  provision  should  always  bo 
made,  to  have  a  sufficient  quantity  of  bearing  wood  in  every 
part  of  the  trees,  and  at  the  same  time  there  should  not  be  a 
superfluity  of  useless  branches,  which  would  exhaust  the  strength 
of  the  trees,  and  cause  them  to  decay  in  a  few  years.  The 
reasons  for  pruning  of  fruit  trees  are,  1.  To  preserve  them 
longer  in  a  vigorous  bearing  state  :  2.  To  render  them  more 
beautiful:  and,  3.  To  cause  the  fruit  to  be  larger  and  better 
tasted. 

PRUNUS,  a  genus  of  the  monogynia  order,  in  the  inco- 
sandria  class  of  plants;  and  in  the  natural  method  ranking 
under  the  atilh  order  pomace;e.  There  are  thirty-three  species. 
Prunus  Domestica.  (7'/ie  Common  Plum  Tree.)  The  me- 
dical ell'ects  of  the  damson  and  common  prunes  are,  to  abate 
heat,  and  gently  loosen  the  belly  ;  which  they  perform  by  lubri- 
cating the  passage,  and  softening  the  excrement.  They  are 
of  considerable  service  in  costiveness  accompanied  with  heat 
or  irritation,  which  the  more  stimulating  cathartics  would  tend 
to  aggravate :  where  prunes  are  not  of  themselves  sufficient, 
their  effects  may  be  promoted  by  joining  with  them  a  little 
rhubarb  or  the  like  ;  to  which  may  be  added  some  carmina- 
tive ingredient,  to  prevent  their  occasioning  flatulencies.  Pru- 
nelloes  have  scarce  any  laxative  quality  ;  these  are  mild, 
grateful  refrigerants,  and  by  being  occasionally  kept  in  the 
mouth,  usefully  allay  the  thirst  of  hydropic  persons. 

Prunus  Lauro-cerusus.  (The  Common  Laurel.)  The  leaves 
of  the  laurel  have  a  bitter  taste,  with  a  flavour  resembling  that 
of  the  kernels  of  the  peach  or  apricot;  they  communicate  an 
agreeable  flavour  to  aqueous  and  spirituous  fluids,  either  by 
infusion  or  distillation.  The  distilled  water  applied  to  the 
organs  of  smelling  strongly  impresses  the  mind  with  the  same 
ideas  as  arise  from  the  taste  of  peach  blossoms  or  apricot 
kernels:  it  is  so  extremely  deleterious  in  its  nature,  and  some- 
times so  sudden  in  its  operation,  as  to  occasion  instantaneous 
death  ;  but  it  more  frequently  happens  that  epileptic  symptom.s 
are  first  produced.  This  poison  was  discovered  by  accident  in 
Ireland  in  the  year  17'2S ;  before  which,  it  «  as  no  uncommon 
practice  there,  to  add  a  certain  quantity  of  laurel  water  to 
brandy,  or  other  spirituous  liquors,  to  render  them  agreeable 
to  the  palate.  At  that  time  three  women  drank  some  laurel- 
water;  and  one  of  them  a  short  time  afterwards  became  vio- 
lently disordered,  lost  her  speech,  and  died  in  about  an  hour. 
A  gentleman  at  Guildford,  some  few  years  back,  also,  by  mak- 
ing an  experiment  as  he  intended  on  himself,  was  poisoned  by 
a  small  dose  :  he  did  not  survive  the  taking  it  more  than  two 
hours.  In  consequence  of  the  above  poisonous  principle  exist- 
ing in  the  laurel,  it  has  been  reconunendcd  to  persons  to  be 
cautious  how  they  make  use  of  the  leaves  of  that  shrub,  which 
is  a  usual  practice  with  cooks  for  giving  flavour  to  custards, 
blanch-mange,  and  other  made-dishes,  lest  the  narcotic  prin- 
ciple should  be  also  conveyed,  to  the  detriment  of  the  health 
of  persons  who  eat  of  them.  And  the  same  may  be  said  of  the 
kernels  of  all  stone-fruits  ;  for  the  flavours  given  to  noyau, 
ratafia,  and  other  liquors  which  are  highly  prized  by  epicures, 
are  all  of  them  derived  from  the  same  principle  as  laurel-water, 
and  which,  on  chemical  investigation,  is  found  to  be  prussic 
acid.  This  exists  in  considerable  quantities  in  the  bitter 
ainioiid,  and  which  when  separated  proves  to  be  the  most 
active  poison  known,  to  the  human  as  well  as  all  other  animat 
existence.  Tliis  principle,  and  its  mode  of  extraction,  should 
be  made  equally  as  public  as  the  necessity  of  scientific  re- 
searches requires.  We  cannot  with  propriety  accuse  either 
this  tree  or  the  laurel  as  being  poisonous,  because  the  inge- 
nuity of  mankind  has  found  out  a  mode  of  extracting  this 
active  acidulous  principle,  and  which  is  so  very  small  in  pro- 
portion to  the  wholesome  properties  of  the  fruit,  as  not  to  be 
suspected  of  any  danger  but  for  this  discovery.  As  well  might 
we  accuse  wheat  of  being  poisonous,  because  it  yields  on  dis- 
tillation lirandtj,  which  has  been  known  to  kill  many  a  slrong- 
hodicd  fellow  who  has  indulged  in  this  favourite  beverage  to 
excess.  An  eminent  chennst  observes,  that  he  has  made 
experiments  with  the  oxalic  acid,  and  found  that  when  this 
was  also  concentrated,  it  has  similar  effects;  insonnich  that  no 
animal  can  contain  a  grain  of  it  if  taken  into  the  throat  or  slo- 


P  S  I 


DICTIONARY    OF    MKCIIANICAL    SCIKNCK. 


P  U  L 


ai9 


iiiacli :  iiiKl  thus  iiii};lit  wc  also  lie  led  to  ronsidrr  tlic  elegant, 
anil  in  itsi'ir  liarnilcss,  ivood-soiTL-l,  as  a  poisonous  plant. 

I'UUSSIC  Acid,  in  Clii'inistiv  and  tlic  Arts,  is  one  of  tlio 
most  iniporlnnt  ol' tlin  acids.  It  was  discovered  liy  accident 
nlioiit  tin'  lpe;;iiiniiii;  of  the  last  century  liy  Dieshacli,  a 
chemist  of  IScrlin.  This  Kcnilciuan  wishin;;'  to  precipitate  a 
decoction  of  cochineal  with  an  alkali,  ^ot  sonic-  potash,  on 
which  he  had  distillcil  for  several  linns  his  animal  oil,  and 
as  there  « as  some  sulphate  of  iron  in  the  decoction,  the 
liipior  instantly  exhihileil  a  hcaulifnl  blue  in  the  place  of  a 
red  precipitate.  Hence  he  saw  the  method  of  producing;  the 
sanie  substance  at  pleasure,  and  it  soon  became  an  object  of 
commerce,  and  obtained  the  name  of  Prussian  blue,  from  the 
place  where  it  was  discovered.  This  substance  is  now  formed 
chiclly  durinfc  the  decomposilion  of  animal  substances  in 
hifth  ti'inperaturcs.  Three  parts  of  blood,  evaporated  to  dry- 
ness in  an  iron  dish,  are  to  be  mixed  »itli  one  part  of  sub- 
carlionato  of  potash  (ciimmon  pearlash),  and  calcined  in  a 
crucible,  which  should  be  only  two-thirds  (illcd  by  the  ma- 
terials, and  covered  with  a  lid.  The  (Nilcination  must  be 
continued  with  a  moderate  heat  as  Ions  as  the  Manic  issues 
from  the  crucible;  and  when  it  becomes  faint,  and  likely  to 
be  extintrnished,  the  process  must  be  stopped.  Throw  the 
mass  when  cold,  into  ten  or  twelve  parts  of  water;  allow  it 
to  soak  a  few  hours,  and  then  boil  thini  together  in  an  iron 
kettle.  Filler  the  li(|Uor,  and  eonliime  pnuiins  hot  water  on 
the  mass  as  long  as  it  acipiircs  any  taste.  To  this  solution 
add  one  composed  of  two  (ynrts  of  alum  and  one  of  sulphate  of 
iron  in  eislit  or  ten  of  boiling  water,  and  continue  the  mixture 
as  long  as  any  en'ervescence  and  precipitation  ensues.  Wash 
the  precipitate  several  times  with  boiling  water.  It  will  have 
a  green  colour  ;  but  on  the  addition  of  a  quantity  of  muriatic 
acid,  equal  to  twice  that  of  the  sulphate  of  iron  which  has  been 
used,  it  will  assume  a  beautiful  blue  colour.  Wash  it  again 
with  water,  and  dry  it  in  a  gentle  heat.  In  this  state  it  is  the 
pigment,  called  Prussian  blue,  which  consists  of  a  mixture  of 
prussiate  of  iron  with  alumine.  From  prussiate  of  "iron,  the 
prussic  acid  may  be  separated  by  the  following  process:  mix 
two  ounces  of  red  oxide  of  mercury,  prepared  by  nitric  acid, 
with  four  ounce  of  linely  powdered  Prussian  blue,  and  boil  the 
mixture  with  twelve  ounces  of  water  in  a  glass  vessel,  shaking 
freiiucntly.  Filler  the  solution,  which  is  a  prussiate  of  mercury, 
while  hot,  and  when  eool  add  to  it  in  a  bottle  two  ounces  of 
iron  filings,  and  six  or  seven  drachms  of  sulphuric  acid  ;  shake 
these  together,  decant  the  clear  liquor  into  a  rcetort,  and  dis- 
till olf  one-fourth  of  the  liquor.  The  dislillcd  litpior  is  the 
prussic  acid,  which  combines  with  alkalies  and  eartlis,  and  has 
many  of  the  properties  belonging  to  the  other  acids.  It  has  a 
sweetish  taste,  and  a  smell  resembling  that  of  bitter  almonds  :  it 
does  not  redden  blue  vegetable  colours.  It  precipitates  sul- 
phurcts,  and  curdles  soap.  It  separates  allumine  from  nitric 
acid.  Oxygenized  muriatic  acid  entirely  decomposes  it.  It 
does  not  appear  to  have  a  strong  aflinity  for  alkalies,  nor  docs 
it  take  them  from  carbonic  acid,  for  no  ellcrvescence  arises  on 
adding  it  to  a  solution  of  alkaline  carbonates  ;  on  the  contrary, 
its  combinations  with  alkalies  and  earths  are  decomposed 
by  exposure  to  carbonic  acid,  even  when  highly  diluted,  as  in 
atmospheric  air.  It  readily  combines,  however,  with  pure 
alkalies,  destroys  their  alkaline  properties,  and  forms  cryslalliz- 
able  salts.  It  does  not  precipitate  iron  blue,  but  green,  and 
this  green  precipitate  is  soluble  in  acids.  The  rays  of  light 
render  the  green  precipitate  blue,  as  docs  also  the  addition  of 
metallic  iron,  or  sulphurous  acid. 

PIUKSSIAN  BLUE.     See  Piiussic  Acm. 
PRYTANEUM,  in  Grecian   Antiquity,  a  large  building  in 
Athens,  where  the  council  of  the  prytancs  or  presidents  of  the 
senate  assembled,  and  where  those  who  had  rendered  any  sig- 
nal service    were  maintained  at  the  public  expense. 

PSALTEUIUM  GEORGII,  the  Jlarp  of  Georr/e,  is  a  new 
constellation,  introduced  by  one  of  the  (Jerman  astronomers,  in 
honour  of  his  late  Britannic  Magcsty  George  III.  It  is  bounded 
on  the  north  by  Taurus,  on  the  east  by  .Sceptrum  Brandenbur- 
gium,  on  the  soulli  by  Eridanus,  and  on  the  west  by  Cetus. 

PSITTACUS.  or  PAiuior,  a  genus  belonging  to  the  order 
ofpicie.  The  bill  in  this  genus  is  hooked  from  the  base :  and 
the  iippcrmandibleis  moveable  ;  the  nostrils  are  round,  placed 
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in  the  bascof  tlie  bill,  which  in  some  .species  Is  furnished  with 
a  kind  of  cere  ;  the  longiie  is  broad,  and  blunt  at  one  end  ;  the 
head  is  large,  and  tlii^  crown  Hat  ;  the  legs  arc  short,  the  toes 
placed  two  befiire  and  two  behind.  These  abound  within  the 
tropics,  and  live  on  seeds  and  fruit,  in  their  natural  stale,  but  in 
conlineiiHiit  will  eat  bolh  llcsh  and  fish.  They  often  appear  in 
Hocks,  yet  are  in  suili  cases  generally  somewhat  separated 
into  pairs.  They  arc  noisy,  mimetic,  singularly  cap.ible  of  arti- 
culating human  sounds,  extremely  docile,  and  long  lived.  Tliey 
breed  in  the  hollows  of  trees,  without  conslriicting  any  nest, 
and  use  their  feel  as  hands  to  convey  food  to  tlicir  mouths. 
Latham  notices  one  hundred  and  thirty  three  species,  and 
(iniclin  no  fewer  than  one  hundred  and  sixly-ninc.  The  general 
division  is  re</nlatcd  by  the  evenness  or  nnevenness  of  the  tails 
PTOLEMAKJ,  or  I'lafimiiin  Si/xicm  <if  Astrouoiiu/,  is  Iha' 
invented  by  CMaudius  Plolcniicus,  a  celebrated  astrononiei 
and  malhemalieian  of  Pelusium  in  Egypt,  who  lived  in  the 
beginning  of  the  second  century  of  the  Christian  a-ra.  Thi.* 
hypothesis  sup|)oses  th(^  earth  iiiinioveably  fixed  in  the  centre, 
of  the  iini\crse;  and  that  the  sun,  the  moon,  the  planets,  and 
stars,  all  move  about  it  from  east  to  west,  once  in  lwcnt\-four 
hours,  in  the  order  following,  viz.  the  Moon  next  to  the  Earth, 
then  Mercury,  Venus,  the  Sun.  Mars,  .Iiipiler,  Saturn,  the  fixed 
stars,  the  first  and  second  cr.  stalline  heavens,  and,  above  all, 
the  fiction  of  their  primum  mobile. 

PUDDING,  a  sea  term,  or  Puddening,  a  tliick  wreath  or 
circle  of  cordage,  tapering  fioni  the  middle  towards  the  ends, 
pointed  all  over,  and  fastened  about  the  main  or  fore  masts  of 
a  ship,  directly  below  the  trusses,  lo  prevent  the  yards  from 
falling  down,  when  the  ropes  by  which  they  are  usually  sus- 
pended arc  shot  away  in  battle.  Pmliltnitir/  is  also  sometimes 
placed  on  a  boat's  stem  as  a  kind  of  fender. 

PUDDIN(J  STOM,,in  Chemistry,  a  term  invented  by  English 
lapidaries  to  designate  one  pailicular  mineral  aggregate,  con- 
sisting of  oblong  and  rounded  pebbles  of  Hint,  about  the  size  of 
almonds,  imbedded  in  a  hard  siliceous  cement.  The  pebbles 
are  usually  black,  and  the  cement  of  a  light  yellowish  brown. 
It  is  capable  of  receiving  a  very  high  polish,  and  is  used  in 
ornamciitiil  works.  It  is  found  ciiielly  in  Essex.  The  French 
mineralogists  have  naturalized  the  term  poudiiii/nr,  and  have 
applied  it  to  all  rounded  stones  imbedded  in  a  cement,  so  as  to 
make  it  nearly  synonymous  to  the  English  "  rubble-stone." 
PULEX,  the  Flen,  a  genus  of  insects  of  the  order  aptera. 
PULLEY,  one  of  the  simple  machines,  or,  as  they  are  com- 
monly called,  mechanical  poirers  ;  its  theory  is  laid  down  under 
Mechanics.  The  present  article  is  introduced  for  the  pur- 
pose of  mentioning  some  ingenious  prai-tical  combinations  of 
pulleys,  in  addition  to  those  already  exhibiled.  The  usual 
nielhods  of  arranging  pulleys  in  their  blocks  may  be  reduced 
to  two.  The  first  consists  in  placing  Ihem  one  by  the  side  of 
another  upon  the  same  pin  :  the  other,  in  placing  Ihem  directly 
under  one  another  upon  separate  pins.  Each  of  these  methods, 
however, is  liable  to  inconvenienee  ;  and  Mr.  Smeaton,  to  avoid 
the  impediments  to  which  these  combinations  are  subject,  pro- 
poses to  combine  these  two  nielhods  in  one.  A  very  consider- 
able improvement  in  the  con.striiclion  of  pulleys  has  been  made 
by  James  White,  who  obtained  a  patent  for  his  invention,  of 
which  he  gives  the  follouing  description. — The  annexed  figure 
shews  the  machine,  consisiing  of  two  pul- 
leys, Q  and  R,  one  fixed  and  the  other 
moveable.  Each  of  these  has  six  concen- 
tric grooves  capable  of  having  a  line  put 
nnind  them,  and  thus  acting  like  as  many 
dillVrent  pulleys,  having  diameters  equal 
lo  those  of  the  grooves.  Supposing  then 
each  of  ihc  grooves  lo  be  a  distinct  pulley, 
and  thai  all  their  diameters  were  equal,  it 
is  evident  that  if  the  weight  141  were  to 
be  raised  by  pulling  at  S  till  the  pulleys 
touch  each  other,  the  first  pulley  oiust  re- 
ceive the  length  of  line  as  many  times  as 
there  are  parts  of  the  line  hanging  bclwecn 
it  and  the  lower  pulley.  In  the  present 
case  there  are  twelve  lines  i,  <I,J,  &.c. 
hanging  between  the  two  pulleys,  formed 
by  its  rcvolutiou  about  the  six  upper  and 
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lower  grooves.  Hence,  as  much  line  must  pass  over  the  upper- 
most pulley  as  is  equal  to  twelve  limes  the  distance  of  the  two. 
But,  from  an  inspection  of  thn  figure,  it  is  plain  that  the  second 
pulley  cannot  receive  the  full  quantity  of  line  by  as  much  as 
is  equal  to  the  distance  betwixt  it  and  the  first.  In  like  man- 
ner, the  third  pulley  receives  less  than  the  first  by  as  much  as 
is  the  distance  between  the  first  and  tliir<l  ;  and  so  on  to  the 
last,  which  receives  only  one  twelfth  of  the  whole:  for  this 
receives  its  share  of  line  n  from  a  fixed  point  in  the  upper 
frame,  which  gives  it  nothing;  while  all  tho  others  in  the  same 
frame  receive  the  line  partly  by  turning  to  meet  it,  and  partly 
by  the  line  coming  to  ineet  them.  Supposing  now  these  pul- 
ieys  to  be  equal  iti  size,  and  to  move  freely  as  the  line  deter- 
mines them,  it  appears  evident,  from  the  nature  of  the  system, 
that  the  number  of  their  revolutions,  and  consequently  their 
velocities,  must  be  in  proportion  to  the  number  of  suspending 
parts  that  are  between  the  fixed  point  above  mentioned,  and 
each  pulley  respectively.  Thus  the  outermost  pulley  would  go 
twelve  times  round  in  the  time  that  the  pulley  under  which 
the  part  n  of  the  line,  if  equal  to  it,  would  revolve  only  once  ; 
and  the  intermediate  times  and  velocities  would  be  a  series  of 
arithmetical  proportionals,  of  which,  if  the  first  number  were  1, 
the  last  would  always  be  equal  to  the  whole  number  of  terms. 
Since  then  the  revolutions  of  equal  and  distinct  pulleys  are 
measured  by  their  velocities,  and  that  it  is  possible  to  find  any 
proportion  of  velocity  on  a  single  body  running  on  a  centre, 
viz.  by  finding  proportionate  distances  from  that  centre  ;  it 
follows,  that  if  the  diameters  of  certain  grooves  in  the  same 
substance  be  exactly  adapted  to  the  above  series,  (the  line 
itself  being  supposed  inelastic,  and  of  no  magnitude,)  the 
necessity  of  using  several  pulleys  in  eacli  frame  will  be  obvi- 
ated, and  with  that  some  of  the  inconveniences  to  which  the 
use  of  the  pulley  is  liable.  In  the  figure  referred  to,  the  coils 
of  rope  by  which  the  weight  is  supported  are  represented  by 
the  lines  a,  b,  c,  &c. :  a  is  the  line  of  traction,  commonly  called 
the  fall,  which  passes  over  and  under  the  proper  grooves,  until 
it  is  fastened  to  the  upper  frame  just  above  n.  In  practice, 
however,  the  grooves  are  not  arithmetical  proportionals,  nor 
can  they  be  so  ;  for  the  diameter  of  the  rope  employed  must  in 
all  cases  be  deducted  from  each  term  ;  without  which  (he 
smaller  grooves,  to  which  the  said  diameter  bears  a  larger  pro- 
portion than  to  the  larger  ones,  will  tend  to  rise  and  fall  faster 
than  they,  and  thus  introduce  worse  defects  than  those  which 
they  were  intended  to  obviate.  The  principal  advantage  of 
this  kind  of  pulley  is,  that  it  destroys  lateral  friction,  and  that 
kind  of  shaking  motion  which  is  so  inconvenient  in  the  com- 
mon pulley.  These  pulleys,  when  well  executed,  apply  to 
>acks  and  other  machines  of  that  nature  with  peculiar  advan- 
tage, both  as  to  the  time  of  going  and  their  own  durability  ;  and 
it  is  possible  to  produce  a  system  of  pulleys  of  this  kind  of  six 
or  eight  parts  only,  and  adapted  to  the  pocket,  which,  by 
means  of  a  skain  of  sewing  silk,  or  a  clue  of  common  thread, 
■will  raise  upwards  of  a  hundred  weight.  The  friction  of  the 
pulley  is  now  reduced  to  almost  nothing  by  Mr.  Garnett's 
ingenious  patent  friction-rollers,  w  hicli  produce  a  great  saving 
of  labour  and  expense,  as  well  as  in  the  wear  of  the  machine, 
both  when  applied  to  pulleys  and  to  the  axles  of  wheel- 
carriages.  His  general  principle  is  this  ;  between  the  axle 
and  nave,  or  centre  pin  and  box,  a  hollow  space  is  left,  to  be 
filled  up  by  solid  equal  rollers  nearly  touching  each  other. 
These  are  furnished  with  axles  inserted  into  a  circular  ring  at 
each  end,  by  which  their  relative  distances  are  preserved  ;  and 
they  are  kept  parallel  by  means  of  wires  fastened  to  the  rings 
between  the  rollers,  and  which  are  riveted  to  them. 

PULO,  is  a  general  term  for  island  on  the  coasts  of  Siam 
and  the  island  of  Sumatra,  in  the  East  Indies,  and  in  the  East- 
ern Indian  Ocean. 

PULSE,  in  the  animal  economy,  denotes  the  beating  or 
throbbing  of  the  heart  and  arteries. 

PUMICE  Stone,  or  porous  glasses.  When  the  compact 
glasses  are  exposed  to  the  heat  of  our  furnaces,  they  emit  a 
great  number  of  air  bubbles,  which  render  them  porous  ;  such 
is  the  origin  of  pumice.  It  has  the  same  base  as  compact  glass. 
The  texture  is  fibrous:  the  fibres  have  a  silky  lustre.  Colours 
various;  white,  brown,  yellow,  black.  IJeforc  the  blow-pipe, 
they  melt  into  a  white  enamel. 


PUMP,  a  hydraulic  machine  for  raising  water  by  the  pres» 
sure  of  the  atmosphere.  The  most  important  and  certain  part 
of  the  theory  of  pumps  has  been  laid  down  in  the  construction 
of  two  or  three  kinds  which  have  been  already  described  in  this 
work, under  the  articles  Centrifugal  Machine,  Fire-engine, 
Forcer,  and  Hyoraulics.  A  few  other  useful,  yet  not  com- 
plex,  pumps,  will  be  described  in  the  present  article  ;  and  some 
account  w  ill  be  added  of  the  most  ingenious  pistons  and  valves. 

A  modification  of  the  sucking-pump  which  has  been  much 
recommended,  is  exhibited  in  the  annexed  figure.  Here  the 
suction-pipe  C  O  comes  up  through  a 
cistern  KMNL  deeper  or  longer  than 
the  intended  stroke  of  the  piston,  and 
has  a  valve  C  at  top.  The  piston,  or 
what  acts  in  lieu  of  it,  is  a  tube  A  II  G  B, 
open  at  both  ends,  and  of  a  diameter 
somewhat  larger  than  that  of  the  suction- 
pipe.  The  interval  between  them  is  filled 
up  at  HG  by  a  ring  or  belt  of  soft  lea. 
ther,  which  is  fastened  to  the  outer  tube, 
and  moves  up  and  down  with  it,  sliding 
along  the  smoothly  polished  surface  of 
the  suction-pipe  with  very  little  friction. 
There  is  a  valve  I  on  the  top  of  this  pis- 
ton, opening  upwards.  Water  is  poured 
into  the  outer  cistern.  The  outer  cylin- 
der or  piston  being  drawn  up  from  the  bottom,  there  is  a  great 
rarefaction  of  the  air  which  was  between  them,  and  the  atmo- 
sphere presses  the  water  up  through  the  suction-pipe  to  a  cer- 
tain height;  for  the  valve  I  keeps  shut  by  the  pressure  of  the 
atmosphere  and  its  own  weight.  Pushing  down  the  piston 
causes  the  air,  which  had  expanded  from  the  suction-pipe  into 
the  piston,  to  escape  through  the  valve  I:  drawing  it  up  a 
second  time  allows  the  atmosphere  to  press  more  water  into 
the  suction-pipe,  to  fill  it,  and  also  part  of  the  piston.  When 
this  is  pushed  down  again,  the  water  which  had  come  through 
the  valve  C  is  now  forced  out  through  the  valve  I  into  the 
cistern  KM  N  L,  and  now  the  whole  is  full  of  water.  When, 
therefore,  the  piston  is  drawn  up,  the  water  follows,  and  fills 
it,  if  not  thirty-three  feet  above  the  water  in  the  cistern  ;  and 
when  it  is  pushed  down  again,  the  water  which  filled  the  piston 
is  all  thro^vn  out  into  the  cistern;  and  after  this  it  delivers  its 
full  contents  of  water  every  stroke.  The  water  in  the  cistern 
KMNL  ellectually  prevents  the  entrance  of  any  air  between 
the  two  pipes  ;  so  that  a  very  moderate  compression  of  the  belt 
of  soft  leather  at  the  mouth  of  the  piston  cylinder  is  sufficient 
to  make  all  perfectly  tight. 

If  a  pump  absolutely  without  friction  be  wanted,  the  fol- 
lowing seems  preferable  for  simplicity  and  performance  to  any 
we  have  seen,  when  made  use  of  in  proper  situations.  Let 
NO,  in  the  figure,  be  the  surface  of 
the  water  in  the  pit,  and  K  the  place 
of  delivery.  The  pit  mnst  be  as  deep 
in  water  as  from  K  to  N  O.  A  B  C  I) 
is  a  wooden  trunk,  round  or  square, 
open  at  both  ends,  and  having  a  valve 
P  at  the  bottom.  The  top  of  this  trunk 
must  be  on  a  level  with  K,  and  has  a 
small  cistern  E  A  D  F.  It  also  com- 
municates laterally  with  a  rising  pipe 
G  H  K,  furnished  with  a  valve  at  H 
opening  upwards.  LAI  is  a  beam  of 
timber  so  fitted  to  the  trunk  as  to  fill  it 
without  sticking,  and  is  of  at  least 
equal  length.  It  hangs  by  a  chain 
from  a  working  beam,  and  is  loaded 
on  the  top  with  weights  exceeding 
that  of  the  column  of  water  which  it 
displaces.  Now  suppose  this  beam 
allowed  to  descend  from  the  position 
in  which  it  is  drawn  in  the  figure  ;  the 
water  must  rise  all  round  it,  in  the 
crevice  which  is  between  it  and  the 
trunk,  and  also  in  the  rising  pipe  ;  be- 
cause the  valve  P  shuts,  and  H  opens; 
so  that  when  the  plunger  has  got  to  the  bottom,  the  wntir  will 
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st;inil  at  tiic  level  of  K.  When  the  plunger  is  nsnin  drawn  up 
to  llic  lci|)  l>y  tlio  :iitii)ii  of  the  niovinK;  powrr.  tlic  water  sinks 
asniii  ill  llic  trunk,  but  nut  in  llu-  lisiiij;  piin',  liciause  it  is 
stopped  \>y  tlie  valve  H.  Then  alldHiiiK  the  |ilun;:i  r  lo  dcsecnd 
a^^ain.  the  water  must  affaiii  rise  in  tlie  trunk  lo  the  level  of  K, 
and  it  must  now  How  out  at  K  :  and  the  (|iiaiiiily  tliseliar<;ed 
will  he  C(|ual  lo  the  part  of  the  beam  heliiw  the  surlaee  of  tho 
pit-water,  deduetin^  the  quantity  whieh  tills  the  small  .space 
between  the  beam  and  tlic  trunk.  This  cpiantily  may  be  re- 
dueed  almost  to  nothiiiL;,  for  if  the  iii'^ide  of  the  trunk  and  the 
outside  of  the  beam  be  made  tapering,  the  beam  may  be  let 
down  till  they  exaelly  fit  ;  anil  as  this  may  be  doiii^  in  square 
work,  a  nood  workman  ean  make  it  exeeedin^ly  aeeurale.  Hut 
in  this  ease,  the  lower  half  of  the  beam  and  trunk  must  not 
taper;  and  this  part  of  the  trunk  must  be  of  sullieient  width 
round  the  beam  to  allow  free  passage  into  the  risiiij;  pipe.  Or, 
which  is  better,  the  risinc  pipe  must  branch  oil'  from  the  bot- 
tom of  the  trunk.  A  iliscliarj;c  may  be  made  from  the  cistern 
E  A  D  F,  so  that  as  little  w  atcr  as  possible  may  descend  along 
the  trunk  when  the  piston  is  raised. 

There  ean  he  no  doubt,  that  the  above  is  a  very  in<;enious 
contrivance,  and  that  i(  rully  answers  every  purpose  to  whieh  it 
can  be  rendered  applieable.  Indeed,  it  may  be  asserted  with 
safety,  that  anion^  the  numerous  raraihcations  into  wliieli 
mechanism  and  the  mechanic  arts  have  been  extended,  scarcely 
any  branch  furnishes  a  greater  variety  than  may  be  found  in 
pump  machinery.  Under  this  article  many  combinations  of 
power  are  presented  to  the  reader  ;  but  several  others,  equally 
deserving  of  attention,  are  left  unnoticed,  lest  the  whole  should 
become  too  extended.  We  have  endeavoured  to  select  from 
the  field  of  diversity  such  specimens,  as  display  in  the  powers 
of  invention  the  greatest  portion  of  originality.  Among  these, 
pumps  that  are  constructed  to  accomplish  the  desired  end, 
either  without  friction,  or  with  its  aggregate  greatly  dimiiiistied, 
imperiously  claim  an  admission  into  the  pages  of  our  scieutilic 
miscellany. 

The  most  ingenious  contrivance  of  a  pump  without  friction  is 
that  of  Haskins,  described  in  Phil.  Trans.  No.  ;570,  and  called 
by  him  the  Qiiiclisilfey  Pump.  Its  construction  and  mode  of 
operation  are  complicated  ;  bullhc  following  preliminary  obser- 
vations will,  we  hope  render  them  abundantly  plain. 

Let  there  be  (see  fig.)  a  cylindrical  iron 
pipe,  about  six  feet  long,  open  at  top  ; 
also  another  cylinder,  connected  with  it 
at  bottom,  and  of  smaller  diameter.  It 
may  cither  be  solid,  or,  if  hollow,  it  must 
be  close  at  top.  Let  a  third  iron  cylinder, 
of  an  intermediate  diameter,  be  made  to 
move  up  and  down  between  the  other  two 
without  touching  either,  but  with  as  little 
interval  as  possible.  This  middle  cylin- 
der communicates  by  means  of  the  pipe 
A  B,  with  the  upriglit  pipe  F  E,  having 
valves  C  and  D  (both  opening  upwards) 
adjoining  lo  the  pipe  of  eommunication. 
Suppose  the  outer  cylinder  suspended  by 
chains  from  ihe  end  of  a  working  beam, 
and  let  mercury  be  poured  into  the  intc- 
Tal  between  the  three  cylinders  till  it  fills 
the  space  to  about  three-fourths  of  their 
height.  Also  suppose  that  the  lower  end  of  the  pipe  F  Bis 
immersed  into  a  cistern  of  water,  and  that  the  valve  D  is  less 
than  33  feet  above  the  surface  of  this  water. 

Now,  suppose  a  perforation  made  somewhere  in  the  pipe  A  R, 
and  a  communication  made  with  an  air-pump.  When  the 
air-pump  is  worked,  the  air  contained  in  C  K,  in  A  B,  and  in 
the  space  between  the  inner  and  middle  cylinders,  is  rarified, 
and  is  abstracted  by  the  air-pump  ;  for  the  valve  D  imme- 
diately shuts.  The  pressure  of  the  atmosphere  will  cause  the 
water  to  rise  in  the  pipe  C  K,  and  will  cause  the  mercury  to 
rise  between  the  inner  and  middle  cylinders,  and  sink  between 
the  outer  and  middle  cylinders.  Let  us  suppose  mercury  VI 
times  heavier  than  water;  then  for  every  foot  that  the  water 
rises  in  EC,  the  level  between  the  outside  and  inside  mercury 
will  vary  an  inch  :  and  if  we  suppose  P  E  lo  be  W  feet 
then  if  we  can  rarefy  the  air  so   as  to  raise  the  water  to  U 


the  outside  mercury  will  be  depressed  to  o  and  r,  and  ll 

niireiiry  will  have  risen  to*,  /,  .v  (/,  and  (  r,  iieing  aliout  .'ID  inches. 
In  this  slate  of  things,  the  w.ilcr  will  run  over  by  tin-  pipe  B  A, 
and  every  tiling  will  remain  nearly  in  this  position,  'i'ho 
columns  of  water  and  mercury  balance  each  other,  and  balanco 
the  pressure  of  the  almospherc.  While  things  are  in  this  state 
of  eipiilibriiim,  if  we  allow  the  cylinders  to  descend  a  little,  llio 
water  will  rise  in  the  pipe  F  E,  which  we  may  now  consider  as 
a  suelion  pipe;  for  by  his  molion  the  capacity  of  the  whole  is 
enlarged,  and  therefore  the  pressure  of  the  atmosphere  will 
still  keep  il  full,  and  the  situation  ol  the  mercury  will  again  ba 
be  ill  e(|uilil)rio.  It  will  be  a  little  lower  in  the  inside  space, 
and  higher  in  the  oiilside. 

Taking  this  view  of  things,  we  see  clearly  how  the  water 
is  supported  by  the  atmosphere  at  a  very  considerable  height. 
The  apparatus  is  analogous  to  a  syphon  which  has  one  leg  filled 
with  water  and  the  other  with  niereury.  But  il  was  not  neces- 
sary to  employ  an  air-pump  to  fill  it.  Suppose  it  again  empty, 
and  all  the  valves  shut  by  their  own  weight.  Let  the  cylinders 
descend  a  little.  The  capacity  of  the  spaces  below  the  valve  I> 
is  enlarged,  and  therefore  the  included  air  is  rarefied,  and  some 
of  tho  air  in  the  pipe  C  E  must  dilfusc  itself  into  the  space  quit- 
ted by  the  inner  cylinder.  Therefore  the  almospherc  will  press 
some  water  up  the  pipe  F  E,  and  some  mercury  into  the  inner 
space  between  the  cylinders.  When  the  cylinders  are  raised 
again,  the  air  which  came  from  the  pipe  C  E  would  return  into 
it  again,  but  is  prevented  by  the  valve  C.  Raising  the  cylin- 
ders to  their  former  height  would  compress  this  air ;  it  there- 
fore lifts  the  valve  I),  and  escapes  Another  depression  of  the 
cylinders  will  have  a  similar  elfcct.  The  water  will  rise  higher 
iiiFC,  null  the  mercury  in  the  inner  space;  and  llien  after 
repeated  strokes  the  water  will  pass  the  valve  C,  and  lill  tlie 
w  hole  apparatus,  as  the  air-pump  had  caused  it  to  do  before. 
^~^  The  position  of  the  cylinders   when  ihings  are  in 

Ibis  siluation  is  represented  in  this  figure,  the 
outer  and  inner  cylinder  in  their  lowest  position 
having  descended  about  30  inches.  The  mercury 
in  the  outer  space  stands  at  <y  »•,  a  little  above  the 
middle  of  the  cylinders,  and  the  mercury  in  the 
inner  space  is  near  the  top  t  s  oi  the  inner  cylin- 
der. Now  let  the  cylinders  bo  drawn  up.  Tlie 
water  above  the  mercury  cannot  get  back  again 
through  the  valve  C,  which  shuts  by  its  own 
weight.  We  therefore  altempt  to  compress  it  ; 
fti  \f  hut  the  mercury  yield.s,  and  descends  in  the  inner 

space,  and  rises  in  the  outer  till  both  arc  quickly 
on  a  level,  about  the  height  vv.  If  we  continue 
to  raise  the  cylinders,  the  eonipressioii  forces  out 
more  mercury,  and  it  now  stands  lower  in  the  in- 
ner than  in  the  outer  space.  But  that  there  may  be  something  tj 
balance  this  inequality  of  the  mercurial  columns,  the  water  goes 
through  the  valve  D,  and  the  equilibrium  is  restored  wheu  the 
height  (if  the  water  in  the  pipe  E  D  above  tlie  surface  of  the 
internal  mercury  is  twelve  times  the  diflercnce  of  the  mercurial 
columns  (on  the  former  suppositioi.  of  specific  gravity).  If  the 
quantity  of  water  be  such  as  to  rise  two  feel  in  the  pipe  E  U, 
the  mercury  in  the  outer  space  will  be  two  inches  higher  than 
that  in  the  inner  space.  Another  de|ircssion  of  the  cylinders 
will  again  enlarge  the  space  within  the  apparatus,  the  mercury 
will  t.ike  the  position  of  the  last  figure,  and  more  water  will  come 
in.  Raising  the  cylinders  will  send  this  «  ater  four  feet  up  the 
pipe  E  J>,  andtlie  mercury  will  be  four  inches  higher  in  the  inner 
than  in  the  outer  space.  Repeating  this  operation,  the  water  w  ill 
he  raised  still  higher  in  D  E  ;  and  this  w  ill  go  on  till  the  mercury 
in  the  outer  space  reaches  the  top  of  the  e>  linder  :  and  this  is  the 
limit  of  the  performance.  The  dimensions  with  which  we  set  out 
will  enable  the  machine  lo  raise  the  water  about  30  feet  in  the 
pipe  E  I)  ;  which,  added  to  the  30  feet  of  C  F,  makes  the  whole 
lieight  above  the  pit  water  GO  feet.  By  making  the  cylinders 
longer  we  increase  the  height  of  F  D.  This  machine  must  be 
worked  vvilli  great  attention,  and  but  slowly  ;  for  at  Ihe  begin- 
ning of  the  forcing  stroke  the  mercury  very  rapidly  sinks  in  the 
inner  space  and  rises  in  the  outer,  and  will  dash  out  and 
be  lost.  To  prevent  this  as  much  as  pos-sihie.  the  outer  cylinder 
terminates  in  a  sort  of  cup  or  dish,  and  the  inner  cylinder  should 
be  tapered  at  the  top. 
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A  Quicksilver  Pump  lias  been  lately  contrived  by  a  Mr.  Clarke 
of  Edinburgh,  for  the  purpose  of  raisinc;  water  without  friction, 
and  in  its  construction  is  essentially  dilTcrent  from  that  of  Mr. 
Haskins,  having  great  power  in  drawing  and  forcing  water  to 
any  height,  and  possessing  extreme  simplicity  in  its  construc- 
tion. 

«  «  is  tbe  main  pipe  in- 
serted into  the  well  b ;  a 
valve  is  situated  at  c,  and 
another  at  d,  both  opening 
upwards  ;  a  piece  of  iron 
tube  is  then  bent  into  a 
circular  form,  as  aty,  again 
turned  off  at  y  in  an  angu- 
lar direction,  so  as  to  pass 
througli  a  stuffing  box  at 
h,  and  from  thence  bent 
outwards  as  at  i,  connect- 
ing itself  with  the  ring.  A 
quantity  of  quicksilver  is 
then  put  into  the  ring  lill- 
ing  it  fj  om  q  to  q,  and  the 
ring  being  made  to  vibrate 
upon  its  axis  It,  a  vacuum 
is  effected  in  the  main 
pipe  by  the  recession  of 
the  mercury  from  (/  to  ?', 
thereby  causing  the  water 
to  rise  and  fill  the  vacuum  ; 
upon  the  motion  being  re- 
versed, the  quicksilver 
slides  back  toy,  forces  up  the  water,  and  expels  it  at  the  spout 
e.  Mr.  Clark  calculates  that  a  pump  of  this  description  with  a 
ring  tvvelve  feet  in  diameter,  will  raise  water  the  same  height 
as  the  common  lifting  pump,  and  force  it  one  hundred  and  fifty 
feet  higher  without  any  friction. 

The  following  pump,  without  friction,  may  be  constructed  in 
a  variety  of  ways  by  any  common  carpenter,  without  the  assist- 
ance of  the  pump-maker,  or  plumber,  and  will  be  very  elleclive 
for  raising  a  great  quantity  of  water  to  staaJJ  heights,  as  in 
draining  marshes,  marl  pits,  quarries,  Sac,  or  even  for  the  ser^ 
vice  of  a  house. 

A  B  C  D  in  this  figure  is  a  square  trunk  of 
carpenter's  work  open  at  both  ends,  and 
having  a  little  cistern  and  spout  at  top.  Near 
the  bottom  there  is  a  partition  madeof  board, 
perforated  with  a  hole  E-,  and  covered  with 
a  clack,  ffff  represent  a  long  cylindrical 
bag  made  of  leather  or  of  double  canvass, 
with  a  fold  of  thin  leather,  such  as  sheep- 
skin, between  the  canvass  bags.  This  is 
firmly  nailed  to  the  board  E  with  soft  leather 
between.  The  upper  end  of  this  bag  is  fixed 
on  a  round  board  having  a  hole  and  valve 
F.  This  board  may  be  turned  in  the  lathe 
with  a  groove  round  its  edge,  and  the  bag 
fastened  to  it  by  a  cord  bound  tight  round 
it.  The  fork  of  the  piston  rod  F  G  is  firmly 
fixed  into  this  board  ;  the  bag  is  kept  dis- 
tended by  a  number  of  wooden  hoops  or 
rings  of  strong  wire//,//,//,  &c.  putinto 
it  at  a  few  inches'  distance  from  each  other.  It  will  be  propel 
to  connect  these  hoops  before  putting  them  in,  by  three  or  foui 
cords  from  top  to  bottom,  which  will  keep  them  at  their  proper 
distances.  Thus  will  the  bag  have  the  form  of  a  barber's  bel- 
lows powder-puff.  The  distance  between  the  hoops  should  be 
about  twice  the  breadth  of  the  rim  of  the  wooden  ring  to  which 
the  upper  valve  and  piston  rod  are  fixed.  Now  let  this  trunk 
be  immersed  in  the  water.  It  is  evident  that  if  the  bag  be 
stretched  from  the  compressed  form  which  its  own  weight  will 
give  it  by  drawing  up  the  piston  rod,  its  capacity  will  be 
enlarged,  the  valve  F  will  be  shut  by  its  own  weight,  the  air  in 
the  bag  will  be  rarefied,  and  the  atmosphere  will  press  the  water 
into  the  bag.  When  the  rod  is  thrust  down  again,  this  water 
will  come  out  by  the  valve  F,  and  fill  part  nf  the  trunk.  A  re- 
petition of  the  operation  will  have  a  similar  cOect ;  the  trunk 


will  be  filled,  and  the  water  will  atlast  be  discharged  by  the  spout. 
— The  same  bag-piston  may  be  employed  for  a  forcing  pump, 
by  placing  it  below  the  partition,  and  inverting  the  valve  ;  and 
it  will  then  be  equally  strong,  because  the  resistance  in  this 
case  too  will  act  by  compression. 

Single  Barrel  Pump,  with  a  Double  Action. — An  ingenious 
variation  in  the  construction  of  the  sucking  pump,  is  that  with 
two  piston  rods  in  the  same  barrel,  invented  by  the  late 
W.  Taylor,  of  Southampton.     A  vertical  section  of  this  pump 

is  given  in  the  figure. 
The  piston  rods  have  racks 
at  their  upper  parts  work- 
ing on  the  opposite  sides 
of  a  pinion,  and  kept  to 
their  proper  positions  by 
friction  rollers.  The  valves 
used  in  this  pump  are  of 
three  kinds,  as  shewn  at 
a,  b,  and  c.  The  former  is 
a  spheric  segment  which 
slides  up  and  down  on  the 
piston  rod,  and  is  brought 
down  by  its  own  weight : 
the  second,  b,  is  called  the 
pendulum  valve  ;  and  the 
third,  c,  is  a  globe  which 
is  raised  by  the  rising  wa- 
ter, and  falls  again  by  its 
own  weight.  Each  of 
these  valves  will  disen- 
gage itself  from  chips, 
sand,  gravel,  &c.  brought 
up  by  the  water.  In  this 
kind  of  pump  the  pistons 
may  either  be  put  in  mo- 
tion by  a  handle  in  the 
usual  way,  or  a  rope  may 
pass  round  the  wheel  d  e 
in  a  proper  groove,  the 
two  ends  of  which,  after 
crossing  at  the  lower  part 
of  the  wheel,  may  be  pull- 
ed by  one  man  or  more, 
on  each  side.  A  pump  of  this  kind,  with  a  seven-inch  bore, 
heaves  a  ton  twenty-four  feet  high  in  a  minute,  with  ten  men, 
five  only  working  at  a  time  on  each  side. 

Another  improvement  of  the  common  pump  has  been  made 
by  Todd,  of  Hsll.  This  invention,  in  some  particulars,  bears  a 
resemblance  to  the  ordinary  one,  but  he  has  contrived  to  double 
its  powers  by  the  following  means  : — Having  prepared  the  pis- 
ton cylinder,  which  may  be  twelve  feet  high,  he  cuts  from  the 
bottom  thereof  about  three  feet;  at  the  end  of  the  great  cylin- 
der he  places  an  atmospheric  valve,  and  to  the  top  of  the  small 
cylinder  a  serving  valve.  In  the  bottom  of  the  small  cylinder, 
which  contains  the  serving  valve,  is  inserted  an  oblong  ellip- 
tical curved  tube,  of  equal  calibre  with  the  principal  cylinder, 
and  the  other  end  is  again  inserted  in  the  top  of  the  great  cylin- 
der. This  tube  is  divided  in  the  same  manner  as  the  first 
cylinder,  with  atmospheric  and  serving  valves,  exactly  parallel 
to  the  valves  of  the  first  cylinder.  The  pump,  thus  having 
double  valves,  produces  double  effects,  which  effects  may  be 
still  further  increased  by  extending  the  dimensions.  This 
pump,  in  addition  to  its  increased  powers,  possesses  another 
very  great  and  prominent  advantage.  13y  screwing  to  it  the 
long  leather  tube  and  fire-pipe  of  the  common  engine,  it  is  in  a 
few  minutes  converted  into  an  effective  fire-engine.  Hence, 
whoever  possesses  one,  may  be  said  to  have  a  convenient 
domestic  apparatus  against  fire.  Three  men  can  work  it;  one 
to  turn  the  winch,  another  to  direct  the  fire-pipe,  and  a  third  to 
supply  the  water. 

'The  late  Mr.  Benjamin  Martin  invented  a  curious  and  power, 
ful  pump  with  two  pistons,  the  friction  of  which  was  exceed- 
ingly small.  An  admirable  engraving  of  tliis  pump,  by  Lowry, 
is  given  in  vol.  xx.  of  Tilloch's  Philosophical  Magazine. 

'rhe  following  is  a  plan  of  a  Gold  Mine  Pump,  which  will 
supersede  the  necessity  of  cuttinsr  new  shafts,  to  suit  the  wind- 
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inps  and  various  clovnlions  and  dcRlinalion!)  of  Uii'  mines.  Wo 
Iiavc  l>icn  inl'ornicd,  that  in  tlic  |;i)ld  and  silver  minis  in  Sonlli 
America,  llic  rod  pump  is  ol'teii  rendered  useless,  from  llie  want 
or.iome  such  conlrivanee 

Dcsiiiptwn.—r  r  represent  a  pipe 
that  enters  llic  well,  and  is  su|>plied 
with  water  by  means  of  tlie  pressing 
weight  of  the  atmosphere  ;  I!  K  I!  I'. 
arc  two  workin;;  barrels;  1'  I',  (lu: 
stand  pipe  ;  C  C  C  C  are  liall'-itK^h 
pipes  fdledwith  water;  on  the  work- 
injr  beam,  that  acts  on  the  pistons 
I\I  N,  that  work  on  the  liall'-ineli  pipes  ; 
<j  S  S  <■  are  buckets  ;  v  e,  evacciatits.  If 
any  small  (juanlity  of  water  issue  into 
the  evaeuants,  the  piston  blocks,  xx, 
force  it  back  through  the  valves  ,'),«; 
the  numbers  1,'2, ;(,  4,  represent  the 
four  valves. 

Perhaps  a  rough  calculation  would 
be  the  best  mode  of  elucidating  the 
principle  of  this  invention.  Let  us 
.suppose  the  depth  of  the  pipes  C  P  to 
be  SUO  feet,  the  barrels  four  feet,  and 
the  pipe  rr  10  feet;  the  diameter  of 
the  above  to  be  'iO  inches,  except  that 
of  the  pipes  C  C  C  C,  which  is  half  an 
inch.  The  wci;;ht  of  the  water  on  the 
buckets  en,  weighs  30  pounds;  the 
pressure  on  the  buckets  S  S  is  equal  to  1500  pounds  each  ;  so 
thai,  at  the  rising  of  the  piston  M,  the  pressure  of  the  atmo- 
sphere, LiOO  pounds,  will  force  the  bucket  S  e  up,  so  that  the 
water  will  keep  rising  with  the  piston  M,  at  the  same  time  the 
piston  N  will  be  forcing  the  water  dow nw ards.  The  water  will, 
in  eonsequcnce,  force  the  bucket  a,  so  that  the  water  in  the 
barrel  is  forced  out  through  the  valve  3,  into  the  pipe  PP,  and 
out  at  W.  Now,  it  is  easily  to  be  perceived,  that  an  evacua- 
tion will  be  created  at  v;  that  afterwards  the  piston  N  will  be 
raised,  and  the  elleet  will  be  as  described  of  M,  and  the  ellect 
on  M  as  described  of  N,  and  so  on  alternately,  so  that  a  con- 
tinual stream  will  (low  out  at  W.  The  pressure  of  1500  pounds 
is  produced  in  conseijuenec  of  the  buckets  S  S  being  20  feet 
from  the  level  of  the  water ;  so  that  there  is  left  five  pounds  on 
the  square  inch,  which  multiplied  by  300  inches,  the  area  of  the 
bucket,  gives  1500  pounds. — The  advantage  of  this  pump  is 
evident,  as,  whatever  the  winding  of  the  mines  might  be,  the 
pipe  of  such  a  pump  might  be  turned  accordingly,  without  any 
obstruction  to  the  pump,  and  all  the  expense  of  cutting  new 
shafts  would  thus  be  saved. 

The  annexed  figure  represents  a  Pump,  described  by  M. 
Ozanam  in  his  liicrcations  Mathematiqiies  et  Plii/sirjues.  which 
appears  superior  to  the  pumps  now  in  use.  Its  action  and 
construction  may  be  easily  understood  by 
the  figure.  A  is  the  working  cylinder;  H, 
the  piston,  or  plunger,  the  rod  of  which, 
D,  works  in  an  air  tight  manner,  through 
the  stulling  box  C.  E  is  the  suction  pipe, 
or  pipe  leading  from  the  well  ;  and  H,  the 
discharging  pipe.  F  F  and  G  G  are  valves, 
all  opening  upwards.  The  piston  is  repre- 
sented as  ascending,  and  tlicrefore  the 
valves  at  F  F  arc  open,  and  at  G  G  shut, 
lis  the  plate  closing  the  bottom  of  the  cy- 
linder, and  l>y  which  the  whole  may  be 
securely  bolted  down  to  the  work  support- 
in?  it.  It  will  easily  be  seen,  that  this  pump 
raises  water  both  in  the  ascending  and 
descending  stroke  of  the  piston,  and  there- 
fore afi'ords  a  continued  stream  of  water. 
Pumps  with  double  action  have  been  in 
use  some  time,  but  the  one  now  described  is 
more  sim[)le  and  powerful  than  those  on  the  usual  construc- 
tion. 

Donhle  Atmosphiric  Pump. — This  figure  represents   a  pump 
for  raising  water  from   wells  between  50  and  GO  feet  in  depth, 
to  be  worked  merely  by  a  lever.     Let  A  represent  a  cylinder 
87. 


three  feet  in  diameter,  and  30  in 
length,  riaehing  below  the  surface 
of  the  water  in  llin  well,  furnished 
with  an  aperture  IJ  at  the  top,  C  a 
cylinder  about  eight  inches  in  dia- 
meter, with  an  aperture  at  1).  Let 
K  represent  an  air-tight  valve,  alter- 
nately to  open  and  close  the  two 
apertures  II  and  D.  F,  a  valve  that 
will  open  and  close  itself  by  the 
pressure  of  the  atmosphere.  G,  tho 
handle  to  be  used  by  the  operator 
for  opening  and  closing  the  aper- 
tures li  and  i). 

When  wc  wish  to  work  the  pump, 
the  aperture  IJ  must,  in  the  first  in- 
stance, be  closetl,  and  I)  of  cours< 
'■'>     will  remain  open,  to  allow  the  wholt 
of  the  air  in   the  large  cylinder  tc 
escape,  that   the  water  may  follow 
wc  then  make  use  of  the  handle,  and 
the  exterior  |)ressurc  of  the  atmo- 
sphere will   raise  the  water  to  the 
height  of  30  feet,  as  in  the  common 
atmospheric  pump,  the  valve  F  will 
then  be  closed,  and   10  feet  of  the 
water  in  the  wide  cylinder,  retained 
20  feet  above  that  in  the  well ;  then 
by    opening    the    aperture    IJ,   we 
allow   the  atmospheric   pressure  to   enter,   at   the  same  time 
pressing  the  valve   E   against  the  aperture  D,   making  it  air- 
tight, and  keeping  it  in  that  position,  we  arc  enabled,   by  the 
continued   action  of  the  piston,  to  raise  that  ten  feet  of  water 
another  thirty  feet  from  its  surface  in  the  large  cylinder,  which 
will  make  fifty  feet  from  its   surface  in  the  well.     Again,   by 
closing  the  aperture  !5,   wc  repeat  tho  operation  in  the  same 
manner  as  before  described.     IJut  if  we  were  to  have  the  nar- 
row cylinder  fixed  at  five   feet  down  the  wide  one,  we  should 
then  be  enabled  to  raise  the  water  fifty-five  feet  fioui  its  surface 
in  the  well.     We   are  then  enabled   to  raise  water  from  wells 
between  50  and  60  feet  in  depth,  not  by  a  multiplication  of 
pumps  and  cisterns,  but   by  employing  the   atmospheric  pres- 
sure double,  or   at  two  parts  of  the  same  pump.     Instead  of 
having  the  wide  cylinder  A  to  reach  below  the  surface  of  the 
water  in   the  well,  it  will   be   only  requisite  to  have   it  as  far 
down  as  the  part  where  the  valve  F  is  situated.     And  it  will  be 
better  to  ciniiloy  a  small  suction  pipe  from  beneath  the  valve 
F,  to  the  water  in  the  well,  which  will  produce  the  same  effect 
more  perfectly,  and  in  a  much  shorter  space  of  time. 

The  Triple  Pimp,  a  sketch  of  which  is  given  in  the  following 
engraving,  is  taken  from  IJockler's  Tlicatrum  Dldcliinarum. 
The  nature  of  the  machinery  by  which  tliis  pump  is  worked, 
will  be  sufficiently  obvious  to  any  person  alter  an  inspection  of 
the  figure.  The  horizontal  wheel  C,  and  its  shaft  A,  are  turned 
by  the  capstan  bars  15;  this  wheel  diives  the  pinion  1).  on  the 
axle  of  which  is  the  equalizing  fly  E,  and  the  ciank  F  :  the 
rotatory  motion  of  the  crank  alternately  raises  and  depresses 
the  bar  G,  with  the  lever  11  turning  on  a  roller  and  pivots,  and 
thus  works  the  pump  1  :  at  (he  same  timc^  the  connecting  rods 
K  move  in  like  manner  the  lever  iM,  and  work  the  pump  O; 
and  the  rods  K  move  the  lever  N,  and  work  the  pump  V.  If 
the  levers  H,  M,  N,  are  not  so  eontrive<I  that  the  extremities  of 
each  shall  move  through  equal  spaces,  the  bores  of  I,0,  and  P, 
must  be  made  in  the  inverse  ratio  of  those  spaces,  otherwise 
one  or  other  of  the  reservoirs  may  be  drawn  dry  ;  a  defect  that 
should  be  carefully  guarded  against. 

Our  attention  may  now  be  directed  to  some  of  the  din"erent 
forms  which  may  be  given  to  the  pistons  and  valves  of  a  pump. 
The  great  desideratum  in  a  piston  is.  that  while  it  be  as  tight 
as  possible,  it  should  have  as  little  friction  as  is  consistent  with 
this  indispensable  quality.  The  connnon  form,  when  carefully 
executed,  possesses  these  properties  in  an  eminent  degree.  This 
piston  is  a  sort  of  truncated  cone,  generally  made  of  wood  not 
apt  to  split,  such  as  elm  or  beech.  The  small  end  of  it  is  cut 
olf  at  the  sides,  so  as  to  form  a  sort  <if  arch,  by  which  it  is 
fastened  to  the  iron  rod  or  spear.  The  two  ends  of  the  conical 
10  H 
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part  may  be  hooped  with  brass.  Tliis  cone  lias  its  larger  end 
surrounded  with  a  ring  or  band  of  strong  leather  fastened  with 
nails,  or  by  a  copper  hoop,  which  is  driven  on  it  at  the  smaller 
end  ;  the  further  this  end  reaches  beyond  the  base  of  the  cone, 
the  better;  and  the  whole  must  be  of  uniform  thickness  all 
round,  so  as  lo  suffer  equal  compression  between  the  cone  and 
working  barrel.     The  scam  or  joint  of  the  two  ends  of  this  band 


mast  be  made  very  close;  but  not  sewed  or  stitched  together, 
as  that  would  occasion  bumps  or  inequalities,  which  would  spoi 
its  tightness  ;  and  no  harm  can  result  from  the  want  of  it, 
because  the  two  edges  will  be  squeezed  close  together  by  the 
compression  in  the  barrel.  Nor  is  it  by  any  means  necessary 
that  this  compression  be  great :  this  is  a  very  detrimental  error 
of  the  pump-makers.  It  occasions  enormous  friction,  and 
destroys  the  very  purpose  which  they  have  in  view,  vi:.  render- 
ing the  piston  air-tight ;  for  it  causes  the  leather  to  wear 
through  very  soon  at  the  edge  of  the  cone,  and  it  also  wears  the 
working  barrel. 

Belidor,  an  author  of  the  first  reputation,  has  givrn  the 
description  of  a  piston  which  lie  highly  extols,  and  is  undoulil- 
edly  a  very  good  one,  constructed  from  principle,  and  extremely 
well  composed.  It  consists  of  a  hollow  cjlinder  of  metal  (fig. 
1.)  pierced  with  a  number  of  holes,  EE, 
FF,  having  at  top  a  flaneli,  whose  dia- 
meter is  nearly  equal  to  that  of  the 
■working  barrel  of  the  pump  Q  N.  This 
ilanch  has  a  groove  round  it.  Tlieie  is 
another  flanch  below,  by  which  this 
hollow  cylinder  is  fastened  with  holts 
to  the  lower  end  of  the  piston,  repre- 
sented in  fig.  2.  This  consists  of  a 
plate  with  a  grooved  edge  similar  to 
AB,  and  an  intermediate  plate  which 
forms  the  seat  of  tlie  valve.  The  com- 
position of  this  part  is  better  under- 
stood by  inspecting  the  figure  than  by 
any  description.  The  piston-rod  H 
is  fixed  to  the  upper  plate  by  holts 
tliroiigh  its  different  branches  at  G  O. 
This  iiietal  body  is  then  covered  with  a 
cylindrical  bag  of  leather,  fastened  on 


Fit/.  2.  it  by  cords  bound  round  it,  filling  up 

the  grooves  in  the  upper  and  lower 
plates.  The  operation  of  the  pijton  is 
as  follows: — A  little  water  is  poured 
into  the  pump,  which  gets  past  the 
sides  of  the  piston,  and  lodges  below 
in  the  fixed  valve.  The  piston  being 
pushed  down,  dips  into  this  water,  and 
it  gets  into  it  by  the  valve.  But  as  the 
piston  in  descending  compresses  the 
air  below  it,  this  compressed  air  also 
gets  into  the  inside  of  the  piston, 
swells  out  tlie  bag  which  surrounds  it,  and  compresses  it  to  the 
sides  of  the  worliingbarrel.  When  the  piston  is  drawn  up 
again,  it  must  remain  tight,  because  the  valve  will  shut  and 
keep  in  the  air  in  its  most  compressed  state  ;  therefore  the 
piston  must  perform  well  during  the  suction.  It  must  act 
equally  well  when  pushed  down  again,  and  act  as  a  forcer; 
for,  however  great  the  resistance  may  be,  it  will  affect  the  air 
within  the  piston  to  the  same  degree,  and  keep  tlie  leather  close 
applied  to  the  barrel. 

The  following  piston  is  also  ingenious,  and  has  a  good  deal 
of  merit.  O  P  P  (J,  in  the  figure,  is 
the  box  of  the  piston,  having  a  per- 
foration Q.  covered  above  with  a  flat 
valve  K,  which  rests  in  a  metal  plate 
that  forms  the  top  of  the  box.  A  B  C  B  A 
is  a  stirrup  of  iron  to  which  the  box  is 
fixed  by  screws  «,  «,  «,  a,  whose  heads 
are  sunk  in  the  wood.  This  stiriup  is 
perforated  at  C,  to  receive  the  end  of 
the  piston-rod,  and  a  nut  H  is  screwed 
oil  below  to  keep  it  fast.  U  E  F  E  D  is 
another  stirrup,  whose  lower  pa.rt  at 
I)  I)  forms  a  lioop  like  the  sole  of  a 
stirrup,  which  embraces  a  small  part 
of  the  top  of  the  wooden  box.  The 
K,  lower  end  of  the  piston-rod  is  screwed  ; 
and  before  it  is  put  into  the  holes  of 
the  two  stirrups  (through  which  holes 
it  slides  freely)  a  broad  nut  G  is 
serened  on  it.  It  is  then  put  into  the 
holes,  and  the  nut  H  firmly  screwed  up.  The  packing  R  R  is 
then  wound  about  the  piston  as  tight  as  possible  till  it  com- 
pletely fills  the  working-barrel  of  the  pump.  When  long  use 
has  rendered  it  in  any  degree  loose,  it  may  be  tightened  again 
by  screwing  down  the  nut  G.  This  causes  the  ring  D  D  to 
compress  tlie  packing  between  it  and  the  projecting  shoulder 
of  the  box  at  P  P ;  and  thus  causes  it  to  swell  out,  and  apply 
itself  closely  to  the  barrel.  Prony,  in  his  Architecture  Hj  drau- 
lique,  ascribes  this  invention  to  M.  Bettancourt. 

We   shall    add    only   another  form    of  a  perforated   piston; 
wliicli  being  on   a  principle' llilVerent  from   all  the  preceding, 
will  suggest  many  others;  each  of  which  will  have  its  peculiar 
advantages.     O  O,  in  the  figure,  represents 
c  the  box  of  this  piston,  fitted  to  the  working- 

barrel  in  any  of  the  preceding  ways  as  may 
be  thought  best.  A  B  is  a  cross-bar  of  four 
arms,  which  is  fixed  to  the  top  of  the  box. 
C  F  is  the  piston-rod  going  through  a  hole 
in  the  middle  of  AH,  and  reaching  a  little 
way  beyond  the  bottom  of  the  box.  It  has 
a  shoulder  D,  which  prevents  its  going  too 
far  through.  On  the  lower  end  there  is  a 
thick  metal  plate,  turned  conical  on  its 
upper  side,  so  as  to  fit  a  conical  seat  PP 
in  the  bottom  of  the  piston-box.  When 
the  piston-rod  is  pushed  down,  the  friction 
on  the  barrel  prevents  the  box  from  imme- 
diately yielding.  The  rod  therefore  slips 
through  the  hole  of  the  cross"-bars  A  B.  The  plate  E,  therefore, 
detaches  itself  from  the  box.  When  the  shoulder  D  presses 
on  the  bar  A  B,  the  box  must  yield,  and  be  pushed  down  the 
barrels,  and  the  water  gets  up  through  the  perforation.  When 
the  piston-rod  is  dra«  n  up  again,  the  box  does  not  move  till 
the  plate  E  lodges  in  the  seat  P  P,  and  thus  shuts  the  water- 
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way;  nnd  tlu'ii  tlie  piston  lil'ls  tlic  water  wliich  is  aliovc  it, 
nii(i  ni-ts  as  tlio  piston  of  a  sinking;  pump.  This  is  a  very  sim- 
ple ami  elleetivc  construction,  ajid  makes  a  very  titflit  valve. 
It  lias  been  niwcli  reconinieii<leil  liy  engineers  of  tlie  liist  repu- 
tation, and  is  fre(|iienlly  used;  and.liciin  its  siinplieily,  and 
the  preat  solidity  of  wliieli  it  is  eapalde,  it  seems  very  lit  for 
great  works.  But  it  is  e\ideiit  that  llie  water-way  is  limited 
to  less  than  (inc-hall' of  the  area  of  the  workiii^-harrel.  For  if 
the  perforalion  of  the  piston  he  one-half  of  the  area,  the  diame- 
ter of  the  plate  or  hall  E  F  must  he  jrreater  ;  and  therefore  less 
than  half  the  area  will  he  left  for  the  passage  of  the  water  hy 
its  sides. 

We  eonie  now  to  eonsider  briefly  the  forms  uliieli  may  be 
given  to  the  valves  of  an  hydranlie  engine.  The  requisites  of  a 
valve  arc,  that  it  shall  be  iiihl,  of  sullieient  stren^jth  to  resist 
the  (Treat  pressures  to  which  it  is  exposed,  that  it  afford  a 
sudicient  passage  for  the  vvaler,  and  that  it  do  not  allow  much 
to  tro  back  while  it  is  shuttiufc-  Some  ciisincers  make  their 
great  valves  of  a  pyramidal  form,  consisting  of  four  clacks, 
■whose  binges  are  in  the  circumference  of  the  water-way,  and 
whieh  meet  with  their  points  in  the  middle,  and  are  supported 
liy  four  ribs  which  rise  np  from  the  sides,  and  unite  in  the  mid- 
dle. This  is  an  excellent  form,  alVordinn;  the  most  spacious 
water-way,  and  shutting  very  readily.  It  seems  to  be  the  best 
possible  for  a  piston.  The  rod  of  the  piston  is  branched  out 
on  four  sides,  and  the  branches  go  tbrou-h  the  piston-box,  and 
are  fastened  below  with  screws.  These  branches  form  the 
support  for  the  four  clacks.  We  have  seen  a  valve  of  this 
form  in  a  pump  of  six  feet  diameter,  wliich  discharged  twenty 
hogsheads  of  water  every  stroke,  and  made  twelve  strokes  in  a 
mjnutc,  raising  the  water  above  twenty-two  feet. 

There  is  another  form  of  valve,  called  the  hUlon  or  tail  valve. 
It  consists  of  a  plate  of  metal  A  B  (see  the  figure)  turned  coni- 
cal, so  as  exactly  to  fit  the  conical  cavity 
6  6  of  its  box.  A  tail  C  I)  projects  from 
the  under  side,  which  passes  through  a 
cross-bar  EF  in  the  bottom  of  the  box, 
and  has  a  little  knob  at  the  end,  to  hin- 
der the  valve  from  rising  too  high.  This 
valve,  when  nicely  made,  is  unexception- 
able. It  Jias  great  strength,  and  is  there- 
fore proper  for  all  severe  strains,  and  it 
may  be  made  perfectly  tight  by  grinding. 
Accordingly  it  is  used  in  all  cases  where 
this  is  of  indispensable  consequence.     It 

is  most  durable,  and  the  only  kind  that  will  do  for  passages 
where  steam  or  hot  water  is  to  go  through.  Its  only  imper- 
fection is  a  small  water-way;  which,  from  what  has  been  said, 
cannot  exceed,  nor  indeed  equal,  one-half  of  the  area  of  the 
pipe.  If  we  endeavour  to  enl.nge  the  water-way,  by  giving  the 
cone  very  little  taper,  the  valve  frequently  sticks  so  fast  in  the 
.seat  that  no  force  can  detach  them.  And  this  sometimes  hap- 
pens during  the  woiking  of  the  machine;  and  the  jolts  and 
i)lo\vs  given  to  the  machine  in  taking  it  to  pieces,  in  order  to 
discover  what  has  been  the  reason  that  it  has  discharged  no 
water,  fre(|ueiitly  detaches  the  valve,  and  we  lind  it  quite  loose, 
and  cannot  tell  what  has  deranged  the  pump.  When  this  is 
guarded  against,  and  the  diminution  of  the  water-way  is  not  of 
very  great  consequence,  (his  is  the  best  form  of  a  valve. 

Analogous  to  this  is  the  simplest  of  all  valves.  It  is  nothing 
more  than  a  sphere  of  metal,  to  which  is  fitted  a  seat  with  a 
sniall  portion  of  a  spherical  cavity.  Nothing  can  be  more 
efl'eetual  than  this  valve  ;  it  always  falls  into  its  proper  place, 
and  in  every  position  fits  it  exactly.  Its  only  imperfection  is 
the  great  diminution  of  the  water-way.  If  the  diameter  of  the 
sphere  do  not  considerably  exceed  that  of  the  hole,  the  touch- 
ing parts  have  very  little  taper,  and  it  is  very  apt  to  stick  fast. 
It  opposes  much  less  resistance  to  the  passage  of  the  water 
than  the  flat  under-surface  of  the  button  valve.  The  spherical 
valve  must  not  be  made  too  light,  otherwise  it  will  be  hurried 
up  hy  the  water,  and  much  may  go  back  while  it  is  returning 
to  its  place. 

Description  of  an  Improved  PuMP/io-  Draininr/,  constructed 
h\i  Henyij  \V.  Revel//.  Esif.  Civil  L'iii/incer,3:i,  Jiiiir/slrcel,  West, 
Hryanstune-squarit,  London. — The  principal  objects  in  the  con- 
struction  of  this   pump,    arc    the   following  :     "  To   obtain    a 


machine  of  large  dimensions,  and  of  easy  transportance  ;  to 
allurd  snnicient  scope  for  the  most  advantageous  application  of 
the  united  strength  of  many  men,  in  raising  large  bodies  o| 
water  to  moderate  heights,  as  reijuired  in  draining  large  tract! 
of  lanil,  sinking  foundations,  &c.  iSic.  To  privent,  as  far  av 
possible,  the  (-hoking,  and  filial  destruction,  of  the  principal 
parts  of  the  machine,  by  the  impurities  with  which  water, 
nn<ler  such  ('irenmstances,  is  always  loaded." 

hlxptanation  of'tltc  Drau  iiiij.  (See  I'lale  I'umpfor  Draininij.) — 
Fig.  1.  Front  elevation  of  tlic  whole  machine.  «,  a,  the  frame- 
work usually  constructed  of  wood,  c.c,  the  levers  anil  hand- 
rail:^, hy  which  the  pumps  arc  worked,  as  in  the  eoinmoii  fire- 
ciigine.  m.m.  two  stages,  or  platforms,  on  wliieb  the  men 
stand.  /i,/i,  the  suction  pipe,  which  branehes  out  into  two,  at 
the  upper  part,  in  order  to  supply  both  the  cylinders.  'I'lii.* 
pipe  is  divided  into  short  lenglhs  liy  screw-joints,  to  suit  vari- 
ous depths.  (/,(/,  the  double  rising-pipe,  which  eommunicateii 
with  the  large  cistern,  or  general  receiver,  j-,  x,  the  cistern, 
or  general  receiver,  to  whicli  the  rising-pipe,  and  pump  cylin- 
ders, are  firmly  united.    /,  the  delivering  spout. 

N.  li.  The  same  letters  refer  to  the  same  parts  in  all  the 
figures. 

Fig.  2.  A  side  section,  shewing  the  internal  construction  of 
the  whole,  o,  the  suction  valve.  ;),  the  rising  valve,  r,  a 
small  copper  spring  placed  behind  the  rising-valve,  in  order  to 
ensure  its  closing  rapidly. 

Observation. — The  valves  and  their  seats  are  of  an  oblong 
rectangular  form,  and  are  made  entirely  of  metal,  without  any 
fitting  whatsoever,  so  that  they  can  never  be  out  of  order. 

Fig.  ;i.  A  back  view,  with  a  section  of  one  of  the  cylinders. 
,f, «,  the  pump-arms,  with  their  pistons  attached  in  the  com- 
mon way. 

Fig.  4.  A  side  view.  »i,  n,  the  spindle,  to  which  the  working 
levers  and  pump-arms  arc  attached,  c,  one  of  the  cylinders, 
or  pump-barrels,  which  rise  a  few  inches  above  the  bottom  of 
tlie  cistern,  to  a  sufficient  height  to  prevent  the  dirt  and  stones, 
accumulated  in  the  latter,  from  falling  in,  but  not  so  high  as  to 
hinder  the  clear  water  from  flowing  into  them,  and  keeping 
their  pistons  free  and  air-tight,  g,  a  man-hole,  through  which, 
when  necessary,  the  valves  may  be  cleaned  and  examined,  r/, 
a  plug,  used  for  the  double  purpose  of  discharging  the  pump  of 
its  water,  and  cleaning  the  belly-part,  from  lime  to  time,  of  the 
sand  and  gravel  which  are  deposited  there  during  the  woiking. 

Fig.  5.  Is  a  plan  of  the  whole  machine,  with  its  levers  and 
hand-rails  ready  for  work. 

General  Observations. — It  is  evident  from  this  construction, 
that  the  water  which  is  pumped  up  does  not  pass  through  the 
cylinders  ;  it  cannot,  therefore,  although  loaded  with  sand  and 
gravel,  injure  them  in  any  sensible  degree.  The  pistons,  how- 
ever, are  constantly  working  between  two  waters,  and  remain 
perfectly  free  and  air-tight.  The  machine,  represenfed  hy  this 
drawing,  has  the  barrels  of  its  pumps  of  the  internal  diameter 
of  fourteen  inches,  and  the  length  of  each  arm  of  its  levers, 
eight  feet.  By  placing  six  men  outside,  and  four  men  within 
each  hand-rail,  the  united  strength  of  twenty  men,  acting  at 
the  extremity  of  a  long  lever,  may  be  applied  to  working  this 
pump  ;  but  in  ordinary  cases,  where  such  an  exertion  is  not 
requisite,  half  that  number  will  be  sullieient.  The  quantity  of 
water  raised  by  this  pump,  will  vary  according  to  the  depth 
from  which  it  is  to  be  raised,  and  the  power  applied.  It  may 
be  considered,  however,  in  general,  to  raise  from  2000  to  UOOO 
cubic  feet  per  hour. 

Description  of  n  new  and  efficient  Hi/dropncumatic  Pl'MP/iir 
the  Compression  of  Gasses. — Lamps  for  condensed  gas,  arc  found 
so  convenient  and  manageable  in  every  respect,  and  oil-gas 
applied  to  the  purpose  of  illumination  is sopreferableon  various 
accounts  to  that  made  from  pit-coal,  that  they  arc  daily  coming 
more  and  more  into  use.  ludepcndently  of  their  adoption  by 
private  families,  they  are  now  employed  in  many  shops,  where 
the  goods  are  of  a  nature  to  be  injured  by  sulphurized  hydrogen 
(always  present  in  eoal-gas,)  and  tlieii  use  is  extending  among 
public  institutions  and  large  establishments  about  Town.  New- 
gate has.  for  some  months,  been  regularly  lighted  by  means  cf 
portable  cas  lamps. 

The  establishment  of  the  Portable  Gas  Companies  was  nl 
first  viewed  in  a  dubious  light,  but  lime  and  experience  have  so 
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far  removed  suspicion,  fliat  tliey  now  receive  ample  palronage. 
To  render  tlieir  establishment  complete,  there  was  nothing; 
wanted,  with  the  lamp,  but  such  a  condensinp;  pump  as  we  are 
now  about  to  lay  before  our  readers. 

In  conseiiuciice  of  the  general  use  to  which  gas  is  likely  to 
be  brousht  when  highly  compressed,  it  becomes  important  to 
ascerlaiu  the  best  method  of  reducing:  it  to  that  state,  so  that  it 
sliall  be  most  useful  and  advantageous  to  the  public.  The  pre- 
.sent  method  of  compressing  gas  is  attended  with  a  great  many 
disadvantages  ;  tliese  principally  consist  of  a  considerable  loss 
of  gas  during  the  operation  of  compression,  an  immense  loss  of 
power  in  consequence  of  the  gas  not  being  completely  forced 
out  of  the  pump  barrel,  and  the  excessive  wear  and  tear  of  the 
machinery  employed  therein. 

The  pump  which  has  hitherto  been  used  for  this  purpose  con- 
sists of  a  barrel  well  bored  out,  open  at  one  end,  as  A,  fig.  1. 
see  plate  Hi/drn- Pneumatic  Pump,  and  Bute's  Funince,)  with  the 
two  valves  o  and  d  at  the  other  end  ;  and  the  solid  piston  B  work- 
ing therein.  This  is,  perhaps,  the  best  possible  arrangement 
of  the  piston  pump,  and  is  the  one  adopted  by  some  of  the 
first  engineers  and  machinists. 

Now,  in  the  use  of  tlii.'^  (lump  it  is  impossible  that  the  piston 
can  be  worked  so  close  as  to  strike  the  bottom;  there  must  be 
■some  space  for  clearance,  other«ise  there  would  be  great  dan- 
ger of  damaging  the  valves,  or  doing  other  mischief.  Say,  in  a 
pump  of  )'2-inch  stroke  and  5  inches'diameter,  the  spaces  allow- 
ed between  the  bottom  of  the  piston  and  the  bottom  of  the  pump 
shall  be  one-eighth  of  an  inch,  which  is  no  great  deal ;  now  as 
the  operation  of  compression  goes  on,  this  space  will  be  gra- 
dually increased,  and  when  the  gas  arrives  at  a  pressure  of  30 
atmospheres,  or  5.50  lbs.  upon  the  square  inch,  (which  is  the 
average  pressure  employed  by  the  Portable  Gas  Company,) 
there  will  then  be  the  enormous  weight  of  9000  lbs.  acting  against 
the  bottom  of  the  barrel  and  the  piston,  which  will  naturally 
cause  them  to  recede  the  one  from  the  other ;  and  from  the  ac- 
tual spring  of  the  cranks,  the  looseness  and  wear  of  bearings, 
spring  of  ihe  connecting  rods  and  crossheads,  and  even  of  the 
bettom  of  the  pump  itself,  we  may  fairly  conclude  that  under  this 
great  pressure  the  piston  does  not  come  within  i  of  an  inch  of 
the  bottom  ;  conseepienlly  there  remains  that  quantity  of  gas 
under  the  great  pressure  of  30  atmospheres,  which  cannot  be 
forced  out,  and  which,  as  the  piston  recedes  for  the  return 
stroke,  will  expand  in  the  barrel,  and  occupy  a  great  part  of  the 
space  ;  thereby  preventing  the  admission  of  another  full  charge 
And  this  is  one  of  the  greatest  defects  of  this  .sort  of  pump  ;  for 
allowing  the  space  to  be  one  quarter  of  an  inch,  it  will  be  just 
one  forty-eighth  of  thewliole  capacity  of  tiiepump  ;  and  adding 
to  this  the  space  left  by  the  rising  of  the  eduction  valve  d, 
which  will  remain  open  until  the  piston  has  receded  a  little  in 
the  return  stroke,  we  may  doubtless  presume  that  a  portion  of 
compressed  gas,  equal  in  volume  to  one-fortieth  of  the  whole 
stroke  of  tlie  pump,  remains  behind  every  time  in  the  barrel ; 
therefore  when  the  pump  commences  working,  and  the  gas  in 
the  receiver  arrives  at  a  pressure  of  10  atmospheres  only,  three 
fourths  of  the  gas  is  forced  out  of  the  barrel, — at  20  atmo- 
spheres, one  half, — at  30  atmospheres,  one  quarter; — and  when 
it  arrives  at  40  atmospheres,  the  pump  will  cease  to  act,  as  the 
compressed  gas  which  remains  will  expand  itself,  and  fill  the 
whole  barrel  ;  and  therefore  no  more  gas  can  then  be  admitted 
from  the  gasometer.  Moreover,  there  is  an  actual  loss  of  gas 
occasioned  by  the  leaking  of  the  piston,  which  is  a  failing  that 
these  pumps  are  more  or  less  liable  to ;  for,  whether  they  be 
packed  with  metallic  rings,  cupped  leathers,  or  hemp  packing, 
still  there  will  be  some  escape  under  this  great  pressure  ;  and  if 
the  leathers,  8cc.  are  screwed  up  so  hard  as  totally  to  prevent 
the  escape  of  tlie  gas,  the  friction  will  become  immense,  conse- 
cpieutly  one  half  of  tlie  power  will  be  absorbed,  and  thus  very 
little  advantage  would  be  gained  by  the  remedy. 

These  observations  will,  it  is  presumed,  place  the  defective 
operation  of  the  common  forcing  pump  in  a  clear  point  of  view, 
and  will  naturally  lead  us  to  comprehend  the  advantages  of  the 
bydro-pucumalic  pump.  It  will  have  been  observed,  that  the 
great  evil  in  the  common  pump  is  the  space  or  cavity  tliat  is 
loft  when  the  piston  is  down  at  Ihe  bottom  of  the  stroke.  Now 
the  remedying  of  such  evil  is  the  primary  object  sought  for  in 
this  improvement ;  for  this  purpose  a   quantity  of  non-elastic 


fluid  is  introduced  info  the  ohaniber  of  the  pump,  which,  filling 
up  the  whole  of  the  cavity  when  the  piston  is  down,  nccessaiily 
forces  out  every  particle  of  the  compressed  gas  ;  the  method  of 
accomplishing  which  will  be  readily  understood  in  the  descrip- 
tion of  the  new  pump. 

Fig.  2  is  an  elevation,  and  fig.  3  apian  of  the  hydro-pneuma- 
tic pump.  A  A  is  a  frame  for  supporting  the  machine;  the 
pump  consists  of  two  chambers  B  and  D  ;  in  the  chamber  B 
woiks  the  solid  plunger  C,  through  a  cupped  leather  i',by  means 
of  the  crank  n,  and  the  slings  wim.  D  is  the  pneumatic  chamber, 
at  the  top  of  which  are  placed  the  induction  valve  e  and  the 
eduction  valve  c  :  over  the  latter  is  placed  a  small  vessel  g  with 
the  pipe  A  leading  to  the  receiver. 

Now  when  the  plunger  C  is  at  the  bottom  of  the  stroke  as 
shewn  in  fig.  2,  the  pneumatic  chamber  i)  is  then  to  be  quite 
full  of  oil,  or  some  other  non-elastic  fluid  :  and  for  further  secu- 
rity, a  small  quantity  of  oil  is  also  to  be  above  the  eduction 
valve  c;  when  the  plunger  C  is  drawn  back  the  oil  in  the  cham- 
ber D  will  sink  to  the  level  ot'rs,  and  the  space  will  then  be 
filled  with  the  gas,  which  uill  rush  from  the  gasometer  through 
the  pipe/ and  valve  e ;  but  when  the  plunger  is  again  forced 
down,  the  oil  will  rise  to  the  same  height  as  before,  again  filling 
up  the  whole  capacity  of  the  chamber  D,  and  forcing  out  every 
particle  of  gas  through  the  valve  e;  and  so  on  alternately: 

If,  through  the  increased  pressure,  or  from  some  other  cause, 
the  oil  in  the  chamber  T)  should  not  be  quite  sufficient  to  fill  up 
the  whole  cavity  on  the  return  of  the  plunger,  it  is  of  no  conse- 
quence, because  the  moment  the  valve  c  rises  ever  so  little,  the 
oil  which  was  above  the  valve  will  descend,  and  displace  the 
gas  in  the  chamber  D.  The  vessel  j^  is  a  small  reservoir  for  the 
oil,  and  to  receive  any  drainage  from  the  gas  ;  the  tube  k  is  for 
ascertaining  that  the  pro|)er  quantity  of  oil  is  in  the  apparatus, 
or  for  supplying  more  when  required.  It  is  possible  that  a  trilling 
leak  may  take  place  through  the  valve  c;  but  this  will  be  of  little 
consequence,  as  the  escape  of  a  small  quantity  of  a  non-elastic 
fluid  back  into  the  chamber  D  is  not  attended  with  the  twentieth 
part  of  the  inconvenience  to  which  the  escape  of  the  same  volume 
of  compressed  gas  would  be  subject.  Now,  the  particular  ad- 
vantage of  this  pump  is,  that  the  full  charge  of  gas  is  forced 
through  the  valve  c  at  every  stroke  of  the  piston,  whether  the 
pressure  be  equal  to  I,  10,  or  50  atmospheres.  Indeed,  there 
are  no  limits  to  the  degree  of  compression  of  which  this  pump 
is  capable  ;  provided  the  parts  of  the  machine  be  sufiiciently 
strong  lo  withstand  the  strain,  and  an  adequate  power  be 
employed;  while  it  is  supposed  that  the  operation  of  the  com- 
mon pump  is  not  capable  of  extending  beyond  a  pressure  of  30 
or  40  atmospheres. 

A  diagram  may  be  constructed,  which  will  furnish  an  easy 
method  of  ascertaining  the  power  required  to  work  the  above 
pump  sufficiently  near  fur  all  practical  purposes. 

Thus  let  a  straight  line  A  B  be  divided  into  32  equal  parts,  of 
which  make  GB=:16;  FG=8;  EF=4;  DE=:2;  CD  = 
1  ;  and  A  Cz:  1.  Then  if  we  consider  this  whole  line  equal  to 
the  space  which  the  plunger  moves  over  in  one  stroke  of  the 
pump,  it  is  plain  that  at  B,  the  commencement  of  the  stroke, 
the  stroke  will  be  c(|ual  to  one  atmosphere  only,  represented 
by  a  vertical  line  B  b :  but  when  the  plunger  has  reached  G, 
it  will  have  made  half  a  stroke,  and  the  stroke  will  then  be  equal 
to  two  atmospheres,  as  shewn  by  a  line  G;/=  2x  B  i.  Again, 
when  the  plunger  is  at  F,  it  will  have  made  three  quarters  of 
the  stroke,  and  the  force  will  then  be  equal  lo  four  atmospheres 
^  F/m  4  B  4  ;  and  so  on  until  the  plunger  arrives  at  C,  when  it 
will  have  made  3,1  part  of  the  stroke,  and  the  compression  and 
force  will  then  be  equal  to  32  atmospheres,  equal  to  a  line  C  c 
rz32x  B  i.  Therefore,  if  we  consider  br/,gf,fe.  Sec.  as  so 
many  straight  lines,  then  will  the  areas  G  6,  F^,  E/,  He, 
Sec.  be  nearly  as  the  momenta  of  the  plunger  passing  over 
the  several  spaces  B  G,  G  F,  F  E,  &c.  But  the  several 
areas  G  i.  Fry,  E/,  &c.  are  all  crpral  to  each  other;  there- 
fore the  whole  of  the  momenta  of  the  plunger  passing  through 
the  space  B  C,  will  be  ecpial  to  five  times  the  area  G  <;  i  B  ;  that 

g  0  -\-  Kb  X  G  \i     

is,  equal  to  5  x      ^ 

To  this  must  now  be  added  the  momenta  of  the  plunger  pass- 
ing from  C  10  A,  the  last  ^A  part  of  the  stroke,  which  will  he 
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as  .^■2  X  1  =:  32  ;*  wliicli  added  to  tlic  above  gives  152.  Weliave 

now  to  <lfiliirt  the  pressure  of  one  atniosplure,  wliicli  has  as- 
sislcil  the  pliiDser  in  passiiij;  over  the  space  IJ  A  ;  that  is  :iv>  x 
1  r:;i2,  whicli  lakrii  from  the  Coreniiin'^  <piaiitity  will  leave  I'JO 
for  the  whole  al)Si)lule  nioiiieiita  of  the  pliirifjer.  Now,  divide 
this  (piaiilitv  hy  the  miiiiher  of  parts  in  the  line  A  IJ  (=:  ;)'i,)  and 
il  will  fjive  :tij  atmospheres,  or  .')(i\  ll>s.  per  sipiare  inch  for  the 
average  force  on  the  phin;;er  dnrin^  the  whole  stroke,  when 
compressing  Ras  0(iual  to  :Vi  atmospheres.  Therefore  as  the 
pump  acts  hut  sin:;ly,  if  a  (ly-wheel  of  sullieient  weijjht  lie  em- 
ployed, a  power  eipial  to  ahoiit  ;!(Mbs.  on  every  scjuare  iiirli  of 
the  plunder  will  be  nearly  adc(piale  to  the  working  of  the  pump. 

If  pas  of  the  pressure  of  oidy  20,  or  any  other  luindjer  of 
atmospheres  less  than  32,  be  reipiired,  the  necessary  average 
power  for  producing  it  can  readily  bo  ascertained  from  the 
sainc  diagram  ;  for  let  the  line  ,\  m  represent  the  proposed 
pressure,  then  cnttin^  oil  the  upper  part  of  the  (i^^nrc  by  the 
line  III  II.  parallel  to  the  base  V  I!  ;  and  ealculatinf;  the  remain- 
ing area  in  the  manner  already  described,  it  will  give  the 
recpiired  power.  And  if  the  pressure  shcmUl  be  re(piire<l  to  be 
more  than  32  atmospheres,  then  by  increasing  the  height  of  tijc 
diagram  towards  ac  in  the  manner  already  shewn,  we  can  also 
in  that  case  estimate  nearly  the  necessary  lequired  power. 

//(•(((/-I'l'MP,  a  moveable  pump,  to  put  over  the  bows  or  side 
of  a  ship.  These  were  formerly  used  in  the  navy,  to  pump 
water  into  the  ship  for  washing  the  decks,  &c.  but  since  the 
invention  of  a  cistern  in  the  well,  they  are  (piile  disused. 
Pump-hrake,  the  wooden  lever  or  handle  by  which  a  hand- 
pump  is  worked.  Piimp-linlls.  two  pieces  of  iron,  with  a  knob 
atone  end,  and  a  hole  for  a  pin  or  forelock  in  the  other;  one 
serves  to  fasten  the  pumpspear  to  the  brake,  and  the  other  as 
a  fulcrum  for  the  brake  to  work  upon.  Puiiipdalcs,  long 
wooden  tubes,  extending  from  the  chain-pumps  across  the 
ship,  and  through  the  side,  serving  to  discharge  the  water 
without  wetting  the  decks.  Pump-year,  any  materials  requi- 
site for  fitting  or  repairing  the  pumps,  as  boxes,  leather,  &c. 
Pump-spear,  that  bar  of  iron,  which,  communicating  with  the 
upper  box,  is  also  attached  to  the  end  of  the  brake  whereby  the 
former  is  put  in  motion.  T/ie  Pump  suehs,  is  said  of  the  pump 
when  the  water  is  drawn  out,  and  there  comes  up  nothing  but 
froth  and  wind. 

I'dmp  Cliain,  consists  of  a  long  chain  equipped  with  a  suffi- 
cient number  of  valves  a  proper  distances,  which  working  upon 
two  wheels,  one  above  and  the  other  below,  passes  downward 
through  a  wooden  tube,  and  returns  upward  through  another, 
it  is  managed  by  a  long  winch  or  roller,  whereon  several  men 
may  be  employed  at  once,  and  thus  it  discharges  in  a  limited 
time  a  much  greater  quantity  of  water  than  the  common  pump, 
and  with  less  fatigue  and  inconvenience  to  the  labourers. 

Pump  Irons  of  the  following  description  have  been  made  by 
some  engineers,  and  they  have  answered  very  well  when  pro- 
perly constructed.  They  are  described  in  the  G2d  No.  of  the 
Mechanic's  Magazine,  thus : — Fig.  1  is  the  plan  generally  adopt- 
ed for  a  common  lifting  pump.  A  is  the  pump  standard,  with 
the  handle  U  connected  to  it ;  C  the  pump  rod  ;  D  a  sling,  with 
a  double  joint  at  each  end  ;  the  upper  part  of  the  pump  rod  C 
passes  through  a  guide  above  the  joint  G,  which  always  keeps 
the  pump  rod  upright  ;  the  joints  should  be  bushed  with  steel, 
and  steel  pins  turned  and  fitted  nicely,  and  they  will  last  for 
many  years  without  shaking  in  the  least.  But  when  I  am  con- 
fined for  room,  as  is  frequently  the  case,  I  use  fig.  3,  where  A  is 
the  joint  of  the  pump  lever  or  handle;  1$  a  radius  rod  of  the 
same  length  from  B  to  E,  as  the  pump  lever  from  A  to  D  ;  the 
ends  D  and  E  are  connected  by  a  link  with  three  holes  in  it; 
the  pump  rod  is  slung  to  the  middle  hole,  and  by  the  radius  rod 
and  pump  lever  being  fixed  in  the  same  vertical  plane,  the  hole 
C  will  describe  a  straight  line,  or  very  nearly  so,  provided  the 
arc  FG  does  not  much  exceed  40  degrees.  Fig.  2  is  for  deep 
wells,  where  the  pump  is  obliged  to  be  fixed  in  the  well.  The 
pump  rod  E  is  attached  to  a  beam  or  lever  C,  which  swings  on 
a  centre  D  ;  the  connecting  rod  B  is  also  jointed  to  the  beam  C 
at  the  extremity,  the  other  end  being  fixed  to  the  crank  pin  in 

•Because,  when  the  gas  in  the  chamber  is  conipressed  equal  to  S2  atnio- 
splieres,  it  will  then  raise  llie  valve,  and  make  it  escape  into  the  receiver,  as 
we  suppose  the  pressure  not  to  exceed  32  atmospheres. 
8S. 


the  llangc  A,  whicli  has  holes,  marked  to  F  F  F,  at  different 
distances  from  the  centre,  in  order  that  the  quantity  of  water 
to  be  laised  may  be  regulated  by  giting  the  piiujp  rod  Ea 
longer  or  shorter  stroke.  The  llan};e  A  is  firmly  fixed  on  a  shaft 
with  a  lly-whei'l  at  the  other  end,  and  a  harKlle  fixed  to  turn 
with  the  weight  tuarked  W  at  the  outer  en<l  ol  the  beam  ;  C  lias 
a  set  screw  at  the  top  side,  to  allow  it  to  be  removed  further  off, 


or  brought  nearer  to,  tlie  centre,  as  may  be  required.  It  should 
be  placed  so  as  to  balance  the  weight  of  the  pump  rod,  and  half 
the  column  of  water  to  be  lifted.  The  inventor  of  this,  fixed 
one  pump,  by  which  with  the  assistance  of  a  wheel  and  pinion, 
one  man  with  ease  raised  7  gallons  of  water  per  minute  from 
the  depth  of  120  feet. 

Improvement  in  Pump  Irons. — An  improvement  in  tlie  con- 
struction of  pump  irons,  was  invented  by  Mr.  J  Bennett,  of  Lin- 
coln, about  twelve  months  ago,  and  was  so  much  approved  as 

to  be  immediately  adopted 
by  the  other  plumbers  in 
that  city  and  its  neighbour- 
hood ;  and  as  it  may  be 
beneficial  to  others,  we 
allow  it  a  place  in  our  Dic- 
tionary. 

Description. — A  A  repre- 
sent the  front  edges  of  the 
pump  sides  or  standards; 
B,  a  cast  iron  friction 
wheel,  55  inches  diameter, 
for  the  purpose  of  keeping 
the  bucket-rod  C  in  a  per- 
pendicular direction ;  it 
works  ill  two  grooves  made 
for  that  purpose,  in  two 
pieces  of  hard  wood  D  1), 
which  are  fastened  to  the 
sides  of  the  standards;  (fig. 
2  represents  a  section  of 
those  pieces)  ;  E  the  han- 
dle, which  may  cither  be  of 
wood  or  iron  ;  F  connects 
the  handle  to  the  centre  of 
the  wheel  by  two  steel  bolts;  G,  a  cast  iron  chair,  in  which  is 
fastened  a  brass  bush ;  two  of  these  chairs  are  let  into  the  side 
of  the  working  standard,  one  on  each  side  of  the  handle,  and  made 
fast  by  screw  bolts  and  nuts.  The  handle  has  a  fast  axle,  which 
works  in  the  brass  bushes,  and  which  should  be  turned,  and 
made  to  fit  very  exact,  as  shculd  also  the  steel  bolts.  The  mo- 
tion will  then  be  very  steady,  and  the  pump  wilt  last  for  years 
without  getting  out  of  repair. 
10  I 
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Before  qnittinp  the  article  pump,  we  will  describe  the  Centri- 
fugal Check  Hooks,  invented  by  Mr.  E.  Spear,  which  formed 
part  of  an  apparatus  for  the  prevention  of  accidents  in  raising 
men  or  minerals  out  of  mines,  by  means  of  a  rope  and  bucket. 
The  idea  of  centrifugal  clieck-hooks  appearing  to  be  new,  and 
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applicable  in, other  machines,  for  the  purpose  of  stopping  them 
when  put  into  inordinate  motion,  or  running  wild,  as  the  phrase 
is,  the  Society  of  Arts,  &c.  rewarded  the  ijiventor  with  their 
silver  Vulcan  medal,  and  directed  that  it  should  be  inserted  in 
their  Transactions. 

Fig.  1  is  a  front  view,  and  fig.  2  is  a  side  view,  of  the  appa- 
ratus ;  aa,  a  bar  fixed  on  the  end  of  the  axis  d,  lig.  2;  bb,  two 
hooks  swinging  freely  on  the  ends  of  the  same  bar  ;  c,  a  short 
bar  projecting  from  the  frame  of  the  machine  for  the  hooks  to 
catch  hold  of.  When  the  bar  a  a  revolves  moderately,  the 
hooks  ti  hang  down  by  their  own  gravify,  and  keep  clear  of 
the  bar  e,  but  when  it  revolves  too  quick,  the  centrifugal  force 
causes  them  to  diverge,  as  shewn  by  the  dotted  lines,  and  one 
of  them  catches  hold  of  the  check  bar  c,  and  stops  the  revolu- 
tion of  the  axis  entirely. 

PUNCHEON,  a  little  block  or  piece  of  steel,  on  one  end 
whereof  is  some  figure,  letter,  or  mark  engraved  either  increux 
or  relievo,  impressions  of  which  are  taken  on  metal  or  some 
other  matter  by  striking  it  with  a  hammer  on  the  end  not  en- 
graved. There  are  various  kinds  of  these  puncheons  used  in 
the  mechanical  arts  ;  such  for  instance  are  those  of  goldsmiths, 
cutlers,  pewtnrers,  &(•. 

PUNCTUATION,  the  art  of  dividing  a  written  composition 
into  sentences,  or  parts  of  sentences,  by  points  or  stops,  for 
the  purpose  of  marking  the  diUerent  pauses  which  the  sense 
requires. 

PUNICA,  the  Pomf7)-OH(i/(?  Tree,  a.  genus  of  the  monogynia 
order,  in  the  icosandria  class  of  plants,  and  in  the  natural 
method  ranking  under  the  3ltth  order  pomaces.  The  calyx  is 
quiuquefid,  superior  ;  there  are  five  petals  ;  the  fruit  is  amulli- 
locular  and  pol}spermous  apple. — The  fruit  of  the  pomegranate 
is  about  Ihesize  of  an  orange,  and  has  the  general  qualities  of  the 
other  sweet  summer  fruits,  allaying  heat,  quenching  thirst,  and 
gently  loosening  the  belly.  The  rind  is  a  strong  astringent, 
ami  as  such  is  occasionally  made  use  of. 

PUNT,  a  sort  of  llat.hottoined  boat,  whose  lloor  resembles 
the  platform  of  a  floating  stage.  They  are  used  in  caulking, 
breaming,  or  repairing  the  bottom  of  a  ship,  and  in  shallow 
rivers. 

PURCHASE,  in  Law,  the  buying  or  acquiring  of  lands,  &c. 
with  money,  by  deed  or  agreement,  and  not  by  descent  or  right 
of  inheritance.  A  joint  purcliasc  is  when  two  or  more  persons 
join  together  in  the  purchase. 

PuuCHASK,  a  name  given  to  any  sort  of  mechanical  power 
employed  in  raising  or  removing  heavy  bodies,  or  in  fixing  or 
extending  the  shii/s  rigging  :  such  arc  the  tackles,  windlasses, 
winches,  capstans,  screws,  and  handspikes. 

PURITAN,  a  name  formerly  given  in  derision  to  the  dissen- 
ters from  the  church  of  England,  on  account  of  their  professing 
to  follow  the  pure  word  of  God  in  opposition  to  all  traditions 
and  pure  eonslitulious. 

PURLINS,  in  liuilditig,  those  pieces  oftimber  that  lie  across 
the  rafters  on  the  inside,  to  keep  them  from  sinking  in  the  mid- 
dle of  their  length. 

PURPLE,  a  colour  composed  of  a  niixlurc  of  red  and  blue. 

PURSER,  an  ollicer  appointed  b^  the  lords  of  the  admi- 
lally  to  lake  charge  of  the  luovisions  of  a   shio  of  war,  and  to  | 


see  that  they  are  carefully  distributed  to  the  ofiicers  and  crew, 
according  to  the  general  printed  naval  instructions. 

PURSUIT,  Curve  of,  is  one  generated  by  the  motion  of  a 
point,  which  is  always  directed  towards  another  point  also  in 
motion  along  a  right  line,  the  velocity  of  the  two  points  bearing 
any  determinate  ratio  to  each  other.     Thus  let  A  and  R  be  two 

bodies,  the  one   A  moving 

along  the  line  A  C,  with  any 

given   velocity  v ;    and   the 

other    B,    moving    with    a 

velocity  V,  and  in  such  a 

manner   as    to    be    always 

directed   towards  the  body 

A,   then  is   the  curve   B  C 

thus  described  by  B,  the  curve  of  chasee  or  the  curve  of  pursuit. 

PUS.     The  li(|uid  called  pus  is  secreted  from  the   surface  of 

an  inllamcd   part,   and  usually  moderates  and  terminates  the 

inllammation. 

PUTLOGS,  or  PtiTLocKS,  in  Building,  are  short  pieces  of 
limber  about  seven  feet  long,  used  in  building  scaffolds.  They 
lie  at  right  angles  to  the  wall,  with  one  of  their  ends  resting 
upon  it,  and  the  other  upon  the  poles  which  lie  parallel  to  the 
side  of  the  wall  of  the  building. 

PUTREFACTION.  The  decomposition  of  animal  and  vege- 
table matter,  accompanied  with  a  foetid  smell.  The  solid  and 
tluid  parts  are  changed  in  gaseous  matter  and  vapours,  and 
earthly  particles  remain.  If  animal  or  vegetable  substances 
be  congealed  by  hard  frost,  or  made  very  dry  and  hard,  so  that 
no  motion  of  their  particles  can  take  place,  putrefaction  is  stop- 
ped. 

PUTTY,  in  the  Arts.  When  tin  is  melted  in  an  open  vessel, 
its  surface  soon  becomes  covered  with  a  gray  powder,  which  is 
an  oxide  of  the  metal.  If  the  heat  is  continued,  the  colour  of 
the  powder  gradualJy  changes,  and  at  last  becomes  yellow.  In 
this  state  it  is  known  by  the  name  of  putty,  and  employed  in 
polishing  glass  and  other  hard  substances. 

PUTTY,  is  also  a  kind  of  paste  compounded  of  whiting 
and  linseed  oil,  beaten  together  to  the  consistence  of  a  thick 
dough. 

PUY  DE  DOMME,  Exteriment  of,  a  term  under  which 
the  celebrated  experiment  of  Pascal  is  commoidy  spoken  of, 
and  by  which  the  gravity  of  the  atmosphere  was  demonstrated 
beyond  every  possible  objection.  It  was  sotue  time  after  Torri- 
celli  had  first  asserted  the  pressure  of  the  atmosphere,  before 
philosophers  could  divest  themselves  of  their  prejudices  on 
this  head  ;  and  various  hypotheses  were  accordingly  advanced 
to  account  for  the  suspension  of  the  mercury  in  t!)e  tube,  as 
stated  in  the  Torricellian  experiment.  Even  Pascal  had  his 
doubts  on  the  subject.  At  length,  liowevcr,  he  suggested  that 
if  the  pressure  of  the  atmosphere  was  the  real  cause  of  that 
suspension,  the  mercury  ought  to  sink  very  sensibly  on  ascend- 
ing a  high  mountain,  and  the  Puy  de  Donmie  was  selected  for 
this  purpose.  On  making  the  experiment,  the  result  realized 
his  expectation  ;  the  mercury  having  gradually  sunk  in  the 
ascent  where  it  was  extremely  obvious  ;  and  rose  again,  upon 
descending,  to  the  same  height  as  at  first.  No  doubt  could 
then  any  longer  remain  as  to  the  real  cause  of  the  suspension, 
and  it  was  accordingly  universally  admitted  by  every  philoso- 
pher in  Europe,  and  the  name  of  the  luountain  was  from  that 
lime  transferred  to  the  experiment,  which  is  now  usually  called 
the  Experiment  of  the  Puy  de  Domme. 

PUZZOLANA,  or  Pozzulana,  a  kind  of  earth  found  abont 
Puteoli,  Baiie,  and  Cuma%  in  the  kingdom  of  Naples.  It  is 
thrown  out  from  the  burning  mouths  of  volcanoes,  in  the  form 
of  ashes  ;  sometimes  in  such  large  quantities,  and  with  so  great 
violence,  that  whole  provinces  have  been  covered  with  it  to  a 
considerable  distance.  Puzzniana  is  of  a  gray,  brown,  or 
blackish  colour  ;  of  a  loose,  granular,  or  dusty  and  rough,  po- 
rous or  spongy  texture,  resembling  a  clay  hardened  by  fire,  and 
then  reduced  to  a  gross  powder.  It  has  various  heterogeneous 
substances  mixed  with  it.  Its  specific  gravity  is  from  2o  to2'8; 
and  it  is,  in  some  degree,  magnetic;  it  scarcely  ellei  vesccs  with 
acids,  though  partially  soluble  in  them.  It  easily  melts  per  sc; 
but  its  most  distinguishing  property  is,  that  it  hardens  very 
suddenly  when  mixed  with  onc-tliird  of  its  wciuht  of  lime  and 
water,  and  foims  a  cement  which  is  more  durable  in  water  than 
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any  oilier.  Aecoidiii!;  to  ncrjjrnaii's  ntialjsis,  loi)  parts  of  it 
contain  IVoni  65  to  (JO  of  siliceous  cartli,  '2(1  of  ai';;illai;coiis,  &  to 
C  of  cali-aroous,  and  from  !.'>  to  .00  of  iron.  lis  cIVccls,  Ihnvcver, 
in  ceiuont  may,  pciliaps,  dipend  nrdy  upon  tlic  iron,  wliicli  lias 
iiccn  rfduccd  into  a  parliiHilar  .sulislanco  liy  iiic;ins  or.suljtcr- 
rancous  lires  ;  evident  .sif;MS  of  «liieli  arc  ol).servabIc  in  tlic 
plares  wlicre  it  is  olitained. 

I'YKAMll),  in  (icomrtry,  is  a  solid  liavinpc  any  plane  fi(rurc 
for  its  base,  and  triangles  for  its  si<les,  oil  terminating  in  one 
common  point  or  vertex.  If  tlic  l)as(^  of  the  pyramid  is  a 
regular  fifcnre,  tlie  solid  is  called  a  regular  pyramid,  wliieli  then 
takes  particular  names  according'  to  the  number  of  its  sides, 
ES  trian^rular.  sipiarc,  penta;;onal,  Sec.  the  same  as  Ihc  prism. 
See  1'kism.  If  llie  perpendieular  demilted  from  ils  vertex  falls 
on  the  centre  of  the  base,  llie  soliil  is  called  a  )■////((  p\ramid, 
but  if  not  it  is  oi/iV/iir.  The  principal  propcrti",s  of  the  pyramid 
may  be  staled  as  lollows:  — I.  Every  pNramid  is  one-lliird  of  a 
prism  of  equal  base  and  altitude.  2.  Pyramids  of  ecpial  bases 
and  altitudes  are  eipial  to  each  other,  whether  the  fi^^ure  of 
tluir  bases  be  similar  or  dissimilar.  3.  Any  section  of  a  pyra- 
mid parallel  to  its  base  will  be  similar  to  the  base,  and  these 
areas  will  be  to  each  other  as  the  squares  of  their  distances 
from  the  vertex.  4.  Pyramids,  when  their  bases  are  ecpial, 
are  to  each  other  as  their  altitudes,  and  when  their  altitudes 
are  equal  tlicy  are  to  each  other  as  their  bases  ;  and  when  nei- 
ther are  equal,  tliey  arc  to  each  other  in  the  compound  ratio  of 
their  bases  and  altitudes. 

Tojind  llie  Svlidili/  of  a  Pyramid. — Multiply  the  area  of  the 
base  by  its  perpendicular  altitude,  and  one-third  of  the  pro- 
duct will  be  the  solidity. 

Tv  find  the  Surface  aj  n  Pyramid. — Multiply  the  perimeter  of 
the  base  by  the  .slant  altitude  of  one  of  its  faces,  and  half  the 
product  will  be  the  surface.  Or,  find  the  area  of  one  of  its  fri- 
anptular  faces,  and  multiply  by  the  number  of  them,  which  is 
the  same  thinR. 

Fruslnim  of  a  Pyramid — Is  the  solid  formed  by  cutting  off 
tlic  upper  part  of  a  pyramid  by  a  section  parallel  to  its  base. 

To  Jind  llie  Solidity  and  Surface  if  a  Frnstruni  of  a  Pyramid. — 
Let  A  represent  the  area  of  the  fjreater  end,  a  that  of  the  less, 
and  /i  its  height  or  altitude  ;  also  let  S  and  ,«  represent  the  cor- 
responding sides  of  the  tv»o  ends,  and /(  the  tabular  number, 
answering  to  the  jiarticular  fisure  of  the  base;  then, 

1.  Soli.lity  =  (A  +  V  An  +  ")  X  i/' 

2.  Solidity  =  (S^  -f  S  «  -(-  i')  x  J/'/i 

3.  Surlace  ::z:  (S   +  *)  X  nh 

where  n  is  the  number  of  sides,  and  b  the  slant  height  of  the 
frustrum. 

The  pyramids  of  E;vpt  have  been  considered  from  time  im- 
memorial, among  the  most  stupendiious  wonders  of  the  world  ; 
and  no  one  can  doubt  that  in  strenjrth  and  elevation  they  are 
superior  to  anv  other  monuments  that  art  can  boast.  Of  these 
vencralile  buildings  the  most  remarkable  are  the  three  pyramids 
of  Memphis.  The  dimensions  of  the  largest  of  them  have  been 
variously  estimated.  j\.<;cordihg  to  Greaves,  its  perpendicular 
elevation  is  4t)9  feet,  and  its  oblique  height  ()26  feet,  which 
latter  is  the  measure  of  its  base.  Its  four  faces  look  towards 
the  four  cardinal  points  of  the  compass:  each  face  lias  a  base 
of  111)  fathoms,  and  each  face  forms  au  equilateral  triangle. 
It  results  from  these  diniensioiis,  and  from  the  latitude  under 
which  this  pyramid  is  raised,  that,  fourteen  days  before  the 
spring  equinox,  (the  precise  epoch  in  vvhicli  the  Persians  cele- 
bre.ted  the  renewing  of  nature,)  it  would  cease  to  throw  any 
shadow  at  mid-day,  and  that  it  would  not  project  any  shadow 
again  (at  mid-day)  until  fourteen  days  after  the  autumnal 
equinox  ;  consequently,  the  day  on  which  the  sun's  southern 
declination  was.'jdeg.  lomin.  (which  happened  twice  a  year — 
once  before  the  vernal  e<iuinox,  and  once  after  the  autumnal 
equinox.)  the  sun  would  appear  at  mid-day  precisely  upon  the 
very  pinnacle  of  the  pyramid.  His  majestic  disk,  placed  upon 
that  immense  pedestal,  would  seem  to  repose  upon  it  for  some 
minutes,  whilst  his  adorers,  kneeling  i!own  at  its  foot,  prolong- 
ing tlieir  view  along  the  inclined  plane  of  the  nnrtheru  face  of 
the  pyramid,  contemplated  the  great  Osiris,  either  as  he  de- 
scended into  the  shade  of  the  tomb,  or  as  he  rose  triumphant 
out  of  it.  It  would  appear  that  the  Egyptians,  ever  great  in  all 
their  designs,  had  executed   a  project,  the  most  daring  which 


imnginalion  eoold  eonci  ive,  that  of  plaining  a  pedestal  f.ir  tlxf 
»\\n  an<l  for  the  moon,  or  for  O.'drii  and  Isis,  at  mi(l-<lay  for  the 
one,  and  at  mi<liii;;hl  for  the  other,  when  tbey  arrived  in  that 
part  of  the  heavens  near  which  the  line  passes  that  separates 
the  northern  from  the  soutlu'rii  hemisphere,  the  reign  of  good 
from  Ihe  reign  of  evil,  the  empire  of  linhf  from  the  empire  of 
darkness. — This  pyramiil  covers  upwards  of  eleven  Knulish 
acres,  and  may  be  aseendeil  on  the  outside  by  about  2()S  slep.s. 
The  symmetry  of  the  work  is  ecpial  to  its  durability,  and  in  all 
|irubability  these  renowned  fabiies  will  continue  till  Ihe  globe 
itself  shall  be  dissolved. 

PYRITES,  a  genus  of  innammable  substances,  composed 
of  sulphur  which  has  dissolvcil  or  snturated  itself  with  metals. 
PvitirKS,  a  native  compound  of  nnlal,  with  sulphur. 
PYKOLIONEOUS  ACID.  Pyroli^neous  acid,  or  what  in 
generally  termed  vinegar  of  wood,  is  that  which  promises  to  be 
of  most  use  as  an  animal  antiseptic.  From  its  low  price  it  is 
adapted  for  general  use;  more  pariicularly,  as  it  not  only  pre- 
serves the  food  from  putrefaction,  but  also  gives  it  that  smoky 
and  acid  taste  peculiar  to  well-dried  hams  and  red  herrings. 
Indeed  the  only  dillerenee  in  using  this  acid,  and  drying  by 
turf  or  wood  smoke,  seems  to  be  merely  the  mode  of  operation; 
for  in  both  eases  this  acid  is  the  agent  employed.  In  one  case, 
the  animal  substance  is  acted  on  during  the  distillation  of  the 
acid  ;  and  in  the  other,  the  already-formed  acid  is  applied  to 
the  substance  bv  immersion. — This  acid,  the  product  of  the  dis- 
tillation of  wood,  is  now  well  known  in  IJritain  as  an  article  of 
commerce,  and  in  its  native  state  is  a  liquid  of  the  colour  of 
white  wine,  possessing  a  strong  acid  and  slightly  astringent 
taste,  combined  with  an  emp)  rcumatic  smell.  When  allovied 
to  remain  in  a  state  of  rest  for  eight  or  ten  days,  tar  of  a  black 
colour  subsides,  and  the  acid  is  then  comparatively  trasparent. 
Besides  its  antiseptic  use,  this  acid  is  employed  instead  of 
acetate  of  lead  by  the  calico  printers,  to  make  their  acetate  of 
alumina,  or  iron  liquor.  Though  not  very  pure,  it  answers  suf- 
ficiently well  for  blacks,  browns,  drabs.  Sec. ;  but  for  yellows 
and  reds  it  is  not  so  good,  owing  to  the  oil  and  tartar  that  is 
in  combination  with  it. 

PYROMALIC  ACID,  is  obtained  from  the  malic  or  sorbic 
acid,  by  distillins  in  a  retort. 

PYROMETER,  a  machine  contrived  to  measure  the  expan- 
sion of  metals  and  other  bodies,  occasioned  by  heat.  Musehen- 
broeck  was  the  original  inventor  of  the  pyromcler;  the  nature 
and  construction  of  his  instrument  may  be  understood  from  the 
following  account.  If  ue  suppose  a  small  bar  of  metal,  12  or 
15  inches  in  length,  made  fast  at  one  of  its  extremities,  it  is  ob- 
vious that  if  it  be  dilated  by  heat  it  will  become  lengthened,  and 
its  other  extremity  will  be  pushed  forwards.  If  this  extremity 
then  be  fixed  to  the  end  of  a  kver,  the  other  end  of  which  is 
furnished  with  a  pinion  adapted  to  awheel,  and  if  this  wheel 
move  a  second  pinion,  the  latter  a  third,  and  so  on,  it  will  be 
evident  that  by  multiplying  w  heels  and  pinions  in  this  manner, 
the  last  will  have  a  very  sensible  motion  ;  so  that  the  moveable 
extremity  of  the  small  bar  cannot  pass  over  the  hundredth  or 
thousandth  part  of  a  line,  without  a  point  of  the  circumference 
of  the  last  wheel  passing  over  several  inches.  If  this  circum- 
ference then  have  teeth  fitted  into  a  pinion,  to  which  an  index  is 
attached,  this  index  will  make  several  revolutions,  when  the 
dilatation  of  the  bar  amounts  only  to  a  (pimtity  altogether 
insensible.  The  portions  of  this  revolution  may  be  measured 
on  a  dial  plate,  divided  into  equal  parts  ;  and  by  means  of  the 
ratios  vvliieli  the  wheels  bear  to  the  pinions,  the  absolute  quan- 
tity vihich  a  certain  degree  of  heat  may  have  expanded,  the  small 
bar  can  be  ascertained  ;  or,  conversely,  by  the  dilatation  of  the 
small  bar,  the  degree  of  heat  which  lins  been  applied  to  it  may 
be  determined.  Such  is  the  construction  of  Muschenbroeck's 
pyrometer.  It  is  necessary  to  observe,  that  a  small  cup  i.* 
adapted  to  the  machine,  in  order  to  receive  the  licpiid  or  fused 
matters,  subjected  to  experiment,  and  in  vvhicli  the  bar  to  he 
tried  is  immersed.  When  it  is  required  to  measure,  by  this 
instrument  a  considerable  degree  of  heat,  such  as  that  of  boil- 
ing oil  or  fused  metal,  fill  the  cup  with  the  matter  to  be  tried, 
and  immerse  the  bar  of  iron  into  it.  The  dil.italion  of  the  bar, 
indicated  by  the  index,  will  point  out  the  (kgiee  of  heat  it  has 
assumed,  and  which  must  necessarily  be  ecpial  to  that  of  the 
matter  into  which  it  is  immersed.  This  machine  evidently  serves 
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lo  defeiniine  the  ratio  of  tlie  dilatation  of  metals,  &c.  ;  for  by 
substituting  in  the  room  of  the  pjrometiic  bar  other  metallic 
bars  of  the  same  length,  anil  then  exposing  them  to  an  equal 
degree  of  heal,  tlie  ratios  of  their  dilatation  will  be  shewn  by 
the  motion  of  the  index. 

ISIuschenbroeek  has  given  a  table  of  the  expansion  of  the  dif- 
ferent metals  in  the  same  degree  of  heat.  Having  prepared 
cylindrical  rods  of  iron,  steel,  copper,  brass,  tin,  and  lead,  he 
exposed  them  first  to  a  pyrometer  with  one  flame  in  the  mid- 
dle; then  with  two  flames;  and  successively  to  one  with  three, 
four,  and  five  flames.  But  previous  to  tliis  trial,  he  took  care  to 
cool  them  equally,  by  exposing  them  some  time  upon  the  same 
stone,  when  it  began  to  freeze,  and  Fahrenheit's  thermometer 
was  at  tliirty-two  degrees.  The  ellects  of  these  experiments 
are  digested  in  the  following  table  wliere  the  degrees  of  expan- 
sion are  marked  in  parts  equal  to  the  TJy„„  part  of  an  inch. 

It  is  to  be  observed  of  tin.  that  it  will  easily  melt,  when  heated 
by  two  flames  placed  together.  Lead  commonly  melts  with 
three  flames,  placed  together,  especially  if  they  burn  long.  From 
these  experiments,  so  far  as  they  are  correct,  it  appears,  at  first 
view,  that  iron  is  the  least  rarefied  of  any  of  these  metals, 
whether  it  be  heated  by  one  or  more  flames  ;  and  therefore 
is  most  proper  for  making  machines  or  instruments  which  we 
would  have  free  from  any  alterations  by  heat  or  cold,  as  the 
rods  of  pendulums  for  clocks,  &c.  So  likewise  the  measures 
of  yards  or  feet  should,  if  of  metal,  be  made  of  iron,  that  their 
length  may  be  as  nearly  as  possible  the  same,  summer  and 
winter. 


Expansion  of 

Iron. 
80 

117 

109 

142 

211 
230 

Steel 
85 

123 

94 

168 

270 
310 

Copper 

Brass. 

Tin. 
153 

219 

Lead 
1.55 

274 

263 

By  one  flame, 

89 
115 

110 

By  two  flames  placed 
close  togellier. 

220 

By  two  flames  Sj  inches 
distant. 

92 

141 

By  three  flames  placed 
close  together, 

193 

275 

By  four  flames  placed 
close  together. 

270 

361 

By  five  flames. 

310 

377 

By  the  help  of  this  instrument  Air.  Ellicot  found  upon  a  me- 
dium, that  the  expansion  of  bars  of  dill'erent  metals,  as  nearly 
of  the  same  dimensions  as  possible,  by  the  same  degree  of  heat, 
were  as  follow. 


Gold, 

Silver, 

Brass, 

Copper, 

Iron, 

Steel, 

Lead. 

73 

103 

95 

89 

60 

56 

149 

The  great  difference  between  the  expansions  of  iron  and 
brass  has  been  applied  with  good  success  to  remedy  the  irre- 
gularities in  pendulums  arising  from  heal.  (Phil.  Trans,  vol. 
xlvii.  p.  485.) 

Mr.  Graham  used  to  measure  the  minute  alterations,  in  length 
of  metal  bars,  by  advancing  the  point  of  a  micrometer-screw, 
till  it  sensibly  stopped  against  the  end  of  the  bar  to  be  measured. 
This  screw,  being  small  and  very  lightly  hung,  was  capable  of 
agreement  within  the  three  or  four  thousandth  part  of  an  inch. 
On  this  general  principle  Smeaton  contrived  his  pyrometer,  in 
which  the  measures  are  determined  by  the  contact  of  a  piece  of 
uietalwith  the  point  of  a  micrometer  screw. 

The  late  Mr.  Ferguson  also  invented  two  pyrometers,  descrip- 
tions and  figures  of  which  are  given  in  his  Lectures. 

Mr.  Wedgwood,  the  ingenious  manufacturer  of  the  finest 
earthenware  from  basaltic  masses,  or  terra  cotia,  has  contrived 
a  curious  pyrometer  :  he  employs  small  cubes  of  dry  clay  :  be- 
cause that  species  of  earth  has  the  remarkable  property  of  con- 
tracting in  its  bulk,  when  submitted  to  the  fire,  and  not  again 
expanding  on  suddenly  exposing  it  to  the  cold  air.  In  order 
to  ascertain  the  precisedegree  of  beat  in  aa  oven,  he  puts  one  of 


his  clay  cubes  into  it,  and  after  having  acquired  the  temperature 
of  the  place,  he  immediately  plunges  it  into  cold  water.  Now, 
the  size  of  the  cube  (that  was  exactly  adjusted  to  half  an  inch 
S(iuare)  is  measured  between  two  brass  rules,  the  sides  of  which 
are  somewhat  obliquely  disposed,  so  as  to  form  an  inclining 
groove,  into  vshich  the  cube  may  be  slidden.  In  proportion  as 
tlie  bulk  of  the  latter  has  been  contracted  by  heat,  it  passes 
down  deeper  between  the  scales,  on  which  the  various  degrees 
of  temperature  have  been  previously  marked.  Thus,  when  the 
division  of  the  scale  commences  from  the  point  of  red  heat  vi- 
sible in  day-light,  and  the  whole  range  is  divided  into  240  equal 
parts,  it  will  be  found  that  Swedish  copper  melts  at  28 ;  gold 
at  32;  iron  at  from  130  to  150  degrees;  above  this  point,  the 
cubes  could  not  be  heated.  But  if  one  of  these  clay  squares 
be  put  into  an  oven  h  licre  otlicr  materials,  such  as  bread,  earth- 
enware, &c.  are  to  be  baked,  they  ni-iy  be  usefully  employed 
for  regulating  the  necessary  degree  of  heat.  Perhaps,  however, 
this  gauge  does  not  allord  so  constant  and  accurate  a  measure 
for  the  highest  degrees  of  heat,  as  the  dilation  of  mercury  or  of 
alcohol  does  for  the  lower. 

PYROPHORUS.  By  this  name  is  deholed  an  artificial  pro- 
duct, which  takes  fire  or  becomes  ignited  on  exposure  to  the 
air.  Hence,  in  the  German  language,  it  has  obtained  the  name 
of  luft-zunder,  or  air  tinder.  It  is  prepared  from  alum  by  cal- 
cination, with  the  addition  of  various  inflammable  substances. 

PYROTECHNY,  is,  properly  speaking,  the  science  which 
teaches  the  management  and  application  of  fire  in  divers  opera- 
tions ;  but  in  a  more  limited  sense,  and  as  it  is  more  commonly 
used,  it  refers  chiefly  to  the  composition,  structure,  and  use  of 
artificial  fire-works.  The  ingredients  are,  I.  saltpetre,  purified  for 
the  purpose  :  2.  sulphur,  and  3.  charcoal.  Gunpowder  is  like- 
wise used  in  the  composition  of  fire-works,  being  first  ground, 
or,  as  it  is  technically  termed,  mealed.  Camphor  and  gum  ben- 
zion  are  employed  as  ingredients  in  odoriferous  fire-works.  The 
proportions  of  the  materials  difl'er  very  much  in  difl'erent  fire- 
works, and  the  utmost  care  and  precaution  are  necessary  in 
the  working  them  to  a  state  fit  for  use,  ar)d  then  in  the  mixing. 
In  this  work  we  cannot  enter  on  the  subject  with  a  suflScient 
degree  of  minuteness  to  teach  the  method  of  making  of  fire- 
works, and  shall  therefore  content  ourselves  with  the  brief 
notice  of  the  proportions  of  the  materials  in  some  of  the  more 
common  and  more  interesting  articles  in  use.  Tlie  charges  for 
sky-rockets  are  made  of  saltpetre,  four  pounds  ;  brimstone,  one 
pound  ;  and  charcoal  one  pound  and  a  half;  or  by  another  di- 
rection, saltpetre,  four  pounds;  brimstone  one  pound  and  a 
half;  charcoal,  twelve  ounces  ;  and  meal  powder,  two  ounces. 
These  proportions  vary  again  according  to  the  size  of  the  rocket: 
in  rockets  of  four  ounces,  mealcd-powder,  saltpetre,  and  char- 
coal, are  used  in  the  proportions  of  10,  2,  and  1  ;  but  in  very 
large  rockets  the  proportions  are  saltpetre,  four  ;  mealed  pow- 
der and  sulphur  one  each.  When  stars  are  wanted,  camphor, 
alcohol,  antimony,  and  other  ingredients,  are  required  according 
as  the  stars  are  to  be  blue,  white,  &c.  In  some  cases  gold  and 
silver  rain  is  required  ;  then  brass-dust,  steel-dust,  saw-dust, 
&c.  enter  into  the  composition  ;  hence  the  varieties  may  be 
almost  indefinite.  Witli  respect  to  colour,  sulphur  gives  a  blue, 
camphor  a  white  or  pale  colour,  saltpetre  a  clear  white  yellow, 
sal-ammoniac  a  green,  antimony  a  reddish,  rosin  a  copper 
colour. 

PYRUS,  the  Pear  Tree,  a  genus  of  the  pentagynia  order,  in 
the  icosandria  class  of  plants,  and  in  the  natural  method  rank- 
ing under  the  36th  order,  pomaceaii.  To  this  genus  Linnaeus 
has  joined  the  apple  and  quince.     There  are  thirteen  species. 

Pyrus  Cydonin.  {The  Quince.)  The  seeds  abound  with  a 
mucilaginous  substance,  of  no  particular  taste,  which  they 
readily  impart  to  watery  liquors  :  an  ounce  boiled  in  three  pints 
of  water,  will  render  it  thick  and  ropy,  like  the  white  of  an  egg. 
A  syrup  and  jelly  of  the  fruit,  and  mucilage  of  the  seeds,  used 
to  be  kept  in  the  shops. 

PYXIS  NAUTICA,  the  Sea  Compass,  is  of  course,  from  its 
name,  a  modern  constellation,  since  the  instrument  from  which 
this  asterism  derives  its  title  w  as  unknown  till  the  fourteenth 
century  of  our  era.  It  is  composed  of  a  few  stars,  none  of 
which  exceed  the  fifth  magnitude.  Its  place  in  the  rigging  of 
the  constellation  Argo  renders  its  limits  a  matter  of  easy  dis- 
crimination. 


.lst}tUf-tiU4',if  {>uaili\ml. 


( )  V  A 1 »  K  ^^  T  .%  T  ElE  3  C  O  iP  E 


J'A^  Ccnawm. 


CimJers  (>uiri/rinil .fig.7 


Sinictil  Fia-  8 . 


FiMlh<dh/S.Wur.Sm.U!lMilm.Aii!- 


QUA 


DICTIONARY    OF    M  liCIIANIC'A       SCIENCE 


QUA 


801 


Q. 


v(^i  or  q,  tlic  sixicrntli  letter  of  our  alplmliet.  As  a  miiiioral 
it  stands  for  (iO ;  and  witli  a  dasli  over  it,  thus,  g  lor  ,')(I0,(I(»0. 
Used  as  an  alilircvialnre,  q  sijjnilies  qnanlil\.  or  quantum; 
thus,  anionj;  pliysicians,  q.  pi.  is  quantum  plaerl,  i.e.  as  mueh 
as  you  please  of  a  thing;  and  (\.s.  quanlom  sullicil,  i.e.  as 
niueli  as  is  necessary.  Q.  E.  1).  amon^  Mathcniatieians,  is 
tjiwd  eriU  (Irnioiisti-diiilum,  i.  c.  which  was  to  he  demonstrated; 
and  (}.  K.  F.  riiwil  criil  fticifiidiiin,  i.  r.  which  4vas  to  be  done. 
Q.  I),  amonfc  Crammarians,  is  qiuisi  (litliim,  i.e.  as  if  it  was 
said,  or  as,  who  should  say.  In  the  notes  of  the  ancients,  Q 
stands  for  (^;(iH/Hs,  or  (-liiintius  ;  Q.  IJ.  V.  hn  iiimd  lirni^  vertnl  ; 
Q.S.S.S.  for  ijittr  svi»u  .icrip/a  sunt ;  Q.  M.  for  Qnuihts  j1/h- 
lius,  or  (jUomiHlo  ;  Quint,  for  Qiiiiililiu.i :  and  (iiuc.i.  for  Qiiirxlrr. 
QU.\CK,  a  person  prcti  udin;;-  to  practise  nicilicine,  williont 
havinp  lu'en  rei;idarly  or  properly  taught.  In  its  more  cnlar;;ed 
sense,  this  term  includes  nil  empirics,  particularly  those  in 
divinity  and  law  ;  but  it  is  more  generally  restricted  to  those 
who,  viilhout  an  adequate  degree  of  learning  and  knowledge, 
make  pretensions  to  the  healing  art. 

QUACKILTO,  in  Ornithology,  the  name  of  a  beautiful 
llrazilian  bird  of  the  moor-hen  kind.  Its  colour  is  of  a  fine 
blackish  purple,  variegated  with  white  ;  and  it  imitates  the  crow- 
ing of  the  common  cock. 

QUADRANGLE,  in  Geometry,  the  same  with  a  quadrila- 
teral figure,  or  one  consisting  of  four  sides  and  four  angles. 

QUVDUANS,  the  quarter  or  fourth  part  of  any  thing,  parti- 
cularly the  Roman  «.«,  or  pound. 

QUADRANT,  in  Geometry,  is  either  the  quarter  or  fourth 
part  of  a  circle,  or  the  fourth  part  of  its  circumference  ;  the  arch 
of  which,  therefore,  contains  90  degrees. 

QiJADRANr,  also  denotes  a  mathcmalical  instrument,  of  great 
use  in  astronomy  and  navigation,  for  taking  the  altitudes  of 
the  sun  and  stars,  as  also  taking  angles  in  surveying  heights 
and  distances.  There  are  several  kinds  of  quadrants,  which 
are  commonly  distinguished  from  each  other,  either  by  the  names 
of  their  authors,  or  the  purposes  they  are  intended  to  answer. 
Thus  wc  have  Adams's,  Cole's,  Davis's,  Counter's,  Hadhy's,  &c. 
Quadrants;  as  also  ihe  Astronomical,  Stiri'ci/ivff,  &c.  Quad- 
rants. The  principle  upon  which  the  construction  and  use  of 
this  instrument  depends,  may  be 
illustrated  by  the  annexed  figure; 
A  B  C  is  a  (|uartcr  circle  of  brass 
wood,  or  such  like,  having  the  arc 
A  U  divided  into  degrees  and  mi- 
nutes, from  A  to  IJ ;  on  one  side 
BC  arc  fixed  two  sights  a,b,  and 
at  C  is  fixed  a  plumb-line  C  P. 
Now  to  use  the  instrument,  hold  it 
so  that  the  side  of  the  ((uadrant 
B  C  is  in  a  line  with  the  object  S, 
whoso  elevation  is  required,  or  so 
that  it  may  be  seen  through  the 
two  small  sights  rt,  4;  then  the  degrees,  &,c  cut  olfbythe  plumb- 
line  C  P,  measured  from  A  towards  IJ,  will  be  the  measure  of 
the  angle  of  elevation  DBS,  required  for  D  B  C,  being  a  right- 
angled  triangle,  the  two  angles  DBG  and  BC  D,  are  together 
equal  to  a  right  angle,  as  are  also  the  two  B  C  D  and  D  C  A  ; 
from  each  of  these  therefore,  taking  away  the  common  angle 
BCD,  an<l  there  remains  the  angle  D  C  A  equal  to  the  angle 
D  B  .\.  This  is  the  most  simple  form  of  the  (piadrant,  under 
which  it  is  necessarily  subject  to  very  considerable  inaccura- 
cies, to  remedy  which  a  variety  of  forms  have  been  given  to  it 
by  difl'crent  authors  ;  but  that  of  Hadlcy's  is  so  decidedly  supe- 
rior to  any  other  of  a  portable  kind,  that  we  shall  limit  our 
remarks  principally  to  the  description  and  use  of  this  instru- 
ment ;  and  a  slight  account  of  the  astronomical  and  Gunter 
quadrants. 

Before  we  attempt  to  describe  the  exact  construction  of  this 
instrument,  it  may  be  of  some  use  to  the  reader  to  illustrate  the 
principles  on  which  it  rests,  by  a  less  complex  figure  than  that  of 
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the  (piadrant  itself.  TIioukIi  this  in- 
strument is  usually  called  a  qiiadranl, 
it  is,  in  (act,  but  an  octant,  or  8lli 
part  of  a  circle,  as  Q  B  R,  having  a 
label  or  index  B  M  mo\ cable  about 
B  as  a  centre,  and  on  this  index,  and 
in  the  same  direction,  is  fixed  a  plane 
rellecting  mirror,  and  on  the  side  B  R 
is  placed  another  parallel  to  the 
other  side  B  Q,  but  lliis  is  silvered 
only  halfway  up,  so  that  an  object  <.> 
may  be  seen  directly  through  the 
plain  part  of  the  glass.  Iroin  E,  the 
sight  vane.  Now,  an  observer  wish- 
ing, for  example,  to  measure  the 
angle  sub'endc<l  at  II  by  the  two  ob- 
jects ()  .S,  looks  through  the  sight 
vane  at  E,  and  moves  the  index  B  M 
about  its  centre,  till  the  reflected  image  of  S  is  seen  in  the  other 
reflector  D,  previously  in  conjunction  with  the  object  O,  as 
seen  through  the  plain  glass  ;  then  the  angle  Q  B  >I,  or  the  arc 
Q  !\l  :=  J  Z  S  II  O,  as  may  be  thus  demonstrated. 

Since  the  angle  of  incidence  is  equal  to  the  angle  of  reflec 
tion,  ^ABS=Z  DBG=/i  HBG;  therefore  B  G  bisects 
the  angle  H  B  D.  Again,  for  the  same  reason,  Z.  C  D  B  ^  /. 
HDG=/iODC;  therefore  DC  bisects  the  angle  O  D  B. 
Now,  Z  O  D  B  =  Z  D  B  11  -f  Z  B  II  D,  being  the  external 
angle  of  the  triangle  D  B  II,  therefore  Z.  CDBzz  J^DBH 
+  4  /  D  H  B  =  Z  D  B  G  +  1  /_  1)  H  B ;  but  /_  C  D  B  =  Z 
I)  B  G  -f  Z  D  G  B,  therefore  Z  D  G  B  =:  i  Z  D  H  B,  or  since 
C  G  and  B  Q  are  parallel,  and  Z  D  G  B  =  Z  Q  B  G,  the  angle 
Q  B  G,  or  Q  B  M,  is  also  equal  to  half  D  II  B,  or  half  O  II  S, 
which  was  to  be  shewn. 

This  is  the  principle  on  whi<h  the  construction  and  use  of 
this  instrument  depends;  but  its  great  and  extensive  utility  in 
astronomical  and  nautical  observations,  renders  it  necessary 
now  to  enter  into  a  more  minute  description.  It  may  be 
observed,  that  in  consequence  of  Ihe  points  II  and  E  not  coin- 
ciding, there  is  a  small  error  E  H  between  the  true  and  appa- 
rent angular  point,  which  is  called  the  palatini-  of  tlte  instru- 
ment ;  this,  however,  is  zero,  in  celestial  observations. 

The  Astronomical  Quadrant,  is  a  large  one,  usually  made  of 
brass  or  iron  bars;  having  its  limb  E  F,  lig.  1,  (Plate  Quadrants,) 
nicely  divided,  either  diagonally  or  otherwise,  into  degrees, 
minutes,  and  seconds,  if  room  will  permit,  and  furnished  either 
with  two  pair  of  plain  sights  or  two  telescopes,  one  on  the  side 
of  the  ijuadrant  at  A  B,  and  the  other  C  D  moveable  about  the 
centre  by  means  of  the  screw  G.  The  dented  wheels  I  and  H 
serve  to  direct  the  instrument  to  any  object  or  phenomenon. 
The  ajiplieation  of  this  useful  instrument,  in  taking  observa- 
tions of  the  sun,  planets,  and  fixed  stars,  is  obvious  ;  for  being 
turned  horizontally  upon  its  axis,  by  means  of  the  telescope 
A  B,  till  the  object  is  seen  through  the  moveable  telescope, 
then  the  degrees,  &c.  cut  by  the  index,  give  the  altitude,  &c. 
required. 

Description  of  Hadleifs  QUADRANT.— This  instrument  consists 
of  the  following  particulars  ;  sec  plate,  fig.  2.  1.  An  octant,  or 
the  eighth  part  of  a  circle,  A  B  C.  "2.  An  index  D.  3.  TiiC 
speculum  F.  4.  Two  horizontal  glasses.  F,  G.  6.  Two  screens, 
K  and  K.     6.  Two  sight  vanes.  II  and  I. 

The  octant  consists  of  two  radii  AB,  AC,  strengthened  by  the 
braces  L,  M,  and  the  arch  BC  ;  which,  though  containing  only 
4.5°,  is  nevertheless  divided  into  90  primary  divisions,  each  of 
which  stands  for  degrees,  and  are  numbered  0,  10,  20.  30,  &c. 
to  90  ;  beginning  at  each  end  of  the  arch,  for  tlie  convenience 
of  numbering  both  wa\  s.  either  for  altitudes  or  zenith  distances  ; 
also  each  degree  is  subdivided  into  minutes,  by  means  of  a 
vernier.  But  the  number  of  these  divisions  varies  with  the 
size  of  the  instrument. 
The  index  1)  is  a  flat  bar,  moveable  about  the  centre  of  the 
10  K 
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instrument;  and  that  part  ofitvphich  slides  over  the  graduated 
areh  B  C,  is  open  in  the  middle,  with  a  vernier  scale  on  the 
lower  part  of  it,  under  which  is  a  screw  serving  to  fasten  it  per- 
pendicular to  the  plane  of  the  instrument,  the  middle  part  of 
the  former  coinciding  with  the  centre  of  the  latter  ;  and  because 
the  speculum  is  fixed  to  the  index,  the  position  of  it  will  be 
altered  by  moving  the  index  along  the  arch.  The  rays  of  an 
observed  object  are  received  on  the  speculum,  and  from  thence 
reflected  on  one  of  the  horizon  glasses  F  or  G  ;  which  are  two 
small  pieces  of  looking  glass  placed  on  one  of  the  limbs,  tlieir 
faces  being  turned  obliquely  to  the  speculum,  from  which  they 
receive  the  reflected  rays  of  objects.  This  glass  F  has  only  its 
lower  part  silvered,  and  set  in  brass-work,  the  upper  part  being 
left  transparent,  to  view  the  horizon.  The  glass  G  has,  in  its 
middle,  a  transparent  slit,  through  which  the  horizon  is  to  be 
seen.  And,  because  the  warping  of  the  materials,  and  other 
accidents,  may  distend  them  from  their  true  situation,  there 
are  three  screws  passing  through  their  feet,  by  which  they  may 
be  easily  replaced. 

The  screens  are  two  pieces  of  coloured  glass,  set  in  two 
square  brass  frames,  K  and  K,  which  serve  as  screens  to  take 
off  the  glare  of  the  sun's  rays,  which  would  otherwise  be  too 
strong  for  the  eye:  the  one  is  tinged  much  deeper  than  the 
other;  and  as  they  both  move  on  the  same  centre,  they  may  be 
both  or  either  of  them  used:  in  the  situation  they  appear  in 
the  figure,  they  serve  for  the  horizontal  glass  F;  but  when  they 
are  wanted  for  the  horizon  glass  G,  they  must  be  taken  from 
their  present  situation,  and  placed  on  the  quadrant  above  G. 

The  sight-vanes  are  two  pins  H  and  I,  standing  perpendicu- 
lar to  the  plane  of  the  instrument :  that  at  H  has  one  hole  in  it, 
opposite  to  the  transparent  slit  in  the  horizon  glass  G  ;  the 
other,  at  I,  has  two  holes  in  it,  the  one  opposite  to  the  middle 
of  the  transparent  part  of  the  horizon  glass  F,  and  the  other 
rather  lower  than  the  quicksilvered  part:  this  vane  has  a  piece 
of  brass  on  the  back  of  it,  which  moves  round  a  centre,  and 
serves  to  cover  either  of  the  holes 

To  rectify  Hadley's  Quadrant.  For  the  Fore  Observation. — 
Bring  the  index  close  to  the  bottom,  so  that  the  middle  of  the 
vernier's  scale,  or  nonius,  stand  against  0  degrees.  Hold 
the  plane  of  the  instrument  vertical  with  the  arch  downwards  ; 
look  tlirough  the  right-hand  hole  in  the  vane,  and  direct  tlie 
sight  through  the  transparent  part  of  the  horizon  glass,  to 
observe  the  horizon,  if  the  horizon,  seen  both  at  the  quick- 
silvered part,  and  through  the  transparent  part,  should  coin- 
cide, or  make  one  straight  line,  then  is  the  glass  adjusted  ;  but 
if  one  of  the  horizon  lines  should  stand  above  the  other,  slacken 
the  screw  in  tlie  middle  of  the  lever  backwards  or  forwards,  as 
there  may  he  occasion,  until  the  lines  coincide;  fasten  the 
screw  in  the  middle  of  the  lever,  and  all  is  ready  for  use. 

To  take  the  Sun's  Altitude. — Fix  the  screens  above  the  hori- 
zon glass,  using  either  or  both  of  them,  according  to  the  strength 
of  the  sun's  rays,  by  turning  one  or  both  the  frames  of  those 
glasses  close  against  the  plane  or  face  of  the  instrument ;  then 
your  face  being  turned  towards  the  sun,  hold  the  quadrant  by 
the  braces,  or  by  either  radius,  as  is  found  most  convenient,  so 
as  to  be  in  a  vertical  position,  with  the  arch  downwards.  Put 
the  eye  close  to  the  riglit-hand  hole  in  the  vane,  look  at  the 
horizon  through  the  transparent  part  of  the  horizon  glass,  at 
ths  same  time  sliding  the  index  with  the  left  hand,  until  the 
image  of  the  sun,  seen  in  the  quicksilvered  part,  falls  in  with 
the  edge  of  the  horizon,  taking  cither  the  upper  or  the  under 
edge  of  the  solar  image.  Swing  your  body  gently  from  side  to 
side  ;  and  when  the  edge  of  the  sun  is  observed  not  to  cut,  but 
to  touch  the  horizon  line,  like  a  tangent,  the  observation  is 
made.  Then  will  the  degrees  on  the  arch,  reckoning  from  the 
end  next  your  body,  give  the  altitude  of  that  edge  of  the  sun 
which  was  brought  to  the  horizon.  If  the  lower  edge  was 
observed,  then  sixteen  minutes,  added  to  the  said  degrees, 
gives  the  altitude  of  the  sun's  centre;  but  if  the  upper  edge 
was  used,  the  sixteen  minutes  must  be  subtracted. 

To  take  the  Altitude  of  a  Star. — Look  directly  up  at  the  star 
through  the  vane  and  transparent  part  of  the  glass,  the  index 
being  close  to  the  button;  then  will  the  image  of  the  star,  by 
reflection,  be  seen  in  the  silvered  part,  right  against  the  star 
seen  through  tlie  other  part.  Move  the  index  forward,  and  as 
the  image  descends,  let   the  quadrant  descend  also,  to  keep  it 


in  the  silvered  part,  till  it  comes  down  in  a  line  with  the  hori- 
zon, seen  through  the  transparent  part,  and  the  observation  is 
made. 

To  rectify  the  Instrument  for  the  Back  Observation. — Slacken 
the  screw  in  the  middle  of  the  handle,  behind  the  glass  G  ;  turn 
the  button  h  on  one  side,  and  bring  the  index  as  many  degrees 
before  0  as  is  equal  to  dou'ole  the  dip  of  the  horizon  at  your 
height  aliovc  the  water;  hold  the  instrument  vertical,  with  the 
arch  dortnwards  ;  look  through  the  hole  of  the  vane  H  ;  and  if 
the  horizon,  seen  through  the  transparent  slit  in  the  glass  G, 
coincide  wit!i  the  image  of  the  horizon  seen  in  the  silvered  part 
of  the  same  glass,  then  the  glass  G  is  in  its  proper  position; 
but  if  not,  set  it  by  the  handle,  and  fasten  the  screw  as  before. 

To  take  the  Su7t's  Altitude  by  the  Hack  Observation. — Put  the 
stem  of  the  screens  K  and  K  into  the  hole  r,  and  in  proportion 
to  the  strength  or  faintness  of  the  sun's  rays,  let  either  one,  or 
both,  or  neither  of  the  frames  of  those  glasses,  be  turned  close 
to  the  face  of  the  limb;  hold  the  instrument  in  a  vertical  posi- 
tion with  the  arch  downward,  by  the  braces  L  and  M,  with  the 
left  hand  ;  turn  your  back  to  the  sun,  and  put  one  eye  close  to 
the  hole  in  the  vane  H,  observing  the  horizon  through  the  trans- 
parent slit  in  the  horizon  glass  G  ;  with  the  right  hand  move 
the  index  D,  till  the  reflected  image  of  the  sun  be  seen  in  the 
silvered  part  of  the  glass  G,  and  in  a  right  line  with  the  horizon  ; 
swing  your  body  to  and  fro,  and  if  the  observation  be  well  made 
the  sun's  image  will  be  observed  to  brush  the  horizon,  and  the 
degrees  reckoned  from  C,  or  that  part  of  the  arch  farthest  from 
your  body,  will  give  the  sun's  altitude,  at  the  time  of  observ- 
ation ;  observing  to  add  16  for  tlie  sun's  semidiaineter,  if  the 
sun's  upper  edge  be  used,  and  subtract  the  same  for  the  lower 
edge. 

The  direetions  just  given,  for  taking  the  altitudes  at  sea, 
would  be  sulficient,  but  for  two  corrections  that  are  necessary 
to  be  made  before  the  altitude  can  be  accurately  determined, 
viz.  one  on  accoantof  the  observer's  eye  heing  raised  above  the 
level  of  the  sea,  and  the  other  on  account  of  the  refraction  of 
the  atmosphere,  especially  in  small  altitudes.  The  folloning 
tables  therefore  shew  the  corrections  to  be  made  on  both  these 
accounts  ;  the  first  referring  to  the  dip  of  the  horizon  ;  and  the 
other  to  the  refraction  in  altitude  ;  the  method  of  using  which  is 
given,  in  the  following  column. 

Taisle  I. — Dip  of  the  Horizon. 
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Tabli.  II. — Refraction  in  Altitude, 
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General  liulfs  fi<r  the  Corrections.—  1 .  In  the  fore  observations, 
adil  the  sum  ol  I'lolli  corrections  to  the  observed  zriiitlidislance, 
for  tlic  true  zeiiitli  distance  ;  or  suljtracl  the  said  sum  from  tlic 
oliservcd  idliliulc  for  the  true  one.  2.  In  the  back  observation, 
add  the  di(i  ami  subtract  tlic  refraction  for  altitudes  ;  and  for 
z<'iiilh  distances,  do  the  contrary,  viz,  subtract  tlie  dip  and  add 
tin-  refraction. 

L.raiii.  liy  a  l)ack  observation  the  altitude  of  the  sun  s  lower 
cdse  was  found  l>>  Iladleys  i|uadraiit  to  be  -io"  \-i"  :  the  eye 
bcins  .30  feet  above  the  horizon.  Uy  the  tables  the  dip  on  30 
feet  ?s  j'  14",  and  the  refraction  on  26°  12'  is  2"  I".     Ilcnce 

Apparent  all.  lower  limb 25°  12'    0" 

Sun's  scmidiamcter,  sub 0  16     0 


Appar.  alt.  of  centre 24  60     0 

Uip  of  horizon,  add 0     5  14 


25 
Refraction  subtract 0 


14 
1 


True  alt.  of  centre 24  69  13 


In  the  case  of  the  moon,  besides  the  two  corrections  above 
another  is  to  be  made  for  her  parallax.     But  for  all  these  par- 
ticulars, sec  the  requisite  tables  for  the  Nautical   .Mmaiiao,  &e. 
Quadrant,  the  (A)iiimon  or  Surveying.  This  instrument,  A  BC 
fip,  3,  is  made  of  brass,  or  wood,  &c.  ;  the  limb  or  arch  of  which 
BC  is  divided  into  90  de^.  and  each  of  these  is  farther  divided 
into  as  many  equal  parts  as  the  space  will  allow,  dia;;oMally  o. 
otherwise.     To  one   of  the  radii   A  C  are  fitted   two  moveable 
sights;  and  to  the  centre  is  sometimes  also  annexed  a  label,  oi 
moveable  index  A  fi,  bearing  two  other  sights ;  but  instead  of 
these  last  sights  there  is  sometimes   fitted   a  telescope.     Also 
from  the  i-entre  han;rs   a  thread  with  a  plummet  ;  and  on  the 
under  side  m  face  of  the  instrument  are  fitted  a  ball  and  socket, 
by  means  of  which  it  may  be  put  into  any  position.     Tlie  ;;cne- 
ral  use  of  it  is  for  taking   angles  in  a  vertical  plane,  coiiipre 
bended  under  lislit  lines  soiiij;  from  the  centre  of  the  instrument 
one  of  which   is  horizontal,  and  the  other  is  directed  to  some 
visible  point.     But  besides  the   part  above    described,  there  is 
often  added,  on  the  face,  near  the  centre,  a   kind  of  compart- 
ment E  F,  called  a  ((uatlrant  or  geometrical  sijuare,  wl.ieh   is  a 
kind  of  separate   instrument,  and  is  particularly  useful  in  alti- 
melry  and  longimetry,  and  measuring  heights  and  distances. 

QuADHANT,  ('»/(■■«,  is  a  very  useful  instrument,   invented   by 
Mr.  Benjamin  Cole.     It  consists  of  six  parts,  viz.  the  slafl'A  B, 
fig.  4  ;    the  quadrantal  arch   I)  E  ;  three  vanes  A,  B,  C  ;    and 
their  vernier  F  (J.     The  staff  is  a  bar  of  wood  about  two  feet 
long,  an  inch  and  a  quarter  broad,  and  of  a  suflicient  thickness 
to  prevent  it  from  bending  or  warping.     The  quadrantal  arch  is 
also  of  wood,   and  is  divided  into  degrees  or  tliird  parts  of  de- 
grees,  to  a  radius  of  about  nine  inches  ;  and  to  its  extremities 
arc  fitted  two  radii,  which  meet  in  the  centre  of  the  quad^rant 
by    a   pin,  about   which  it  easily   moves.      The   sight-vane  A 
is  a   thin  piece  of  brass,   near  two  inches   in  height  and  one 
broad,  set  perpendicularly  on  the  end  of  the  staff,  A,  by  means 
of  two   screws  passing  through  its  foot.     In  the  middle   of  this 
vane  is  drilled  a  small  hole,  through  which   the  coincidence  or 
meeting  of  the  horizon  and  solar  spot  is  to   be  viewed.     The 
liorizonlal   vane  B  is  about  an  inch  broad  and  two  inches  and 
ft  half  high,  having  a  slit  cut  through  it  of  near  an  incli  long  and 
a  (piarter  of  an  inch  broad;  this  vane  is  fixed  in  the  centre-pin 
of  the  instrument,  in  a  perpendicular  position  by  means  of  two 
screws  passing    through  its   foot,  by   vvhich  its   position  with 
respect  to  the  sight-vane  is  always  the   same,   their  angle  of 
inclination  being  equal   to  46  degrees.     The  shade-vane  C  is 
composed  of  two  brass  plates.     The  one  which   serves    as  an 
arm  is  about  45  inches  long  and  J  of  an  inch  broad,  being  pin- 
ned at  one  end  to  the  upper  limb  of  the  quadrant  by  a  screw, 
about  which   it  has  a  small   motion  ;  the  other  end  lies  in  the 
arch,  and  the  lower  edge  of  the  arm  is  directed  to  the  middle  of 
the  centre  pin.     The  other  plate,  which  is  properly  the  vane,  is 
about  two  inches    long,    being   fixed  perpendieidarly  to    the 
other  plate  at  about  half  an  inch  distance  from  that  end  next 
the  arch  ;  this  vane   may  be  used  either  by  its  shade,  or  by  the 
solar  .spot  cast  by  a  convex  lens  placed  in  it.  And  because  the 


wood  work  is  often  subject  lo  warp  or  twi«t,  therefore  this  vane 
may  be  rectified  by  means  of  a  .'crew,  so  that  the  warping  of 
the  instrument  may  occasion  no  error  in  the  observation,  which 
is  performed  in  the  following  manner:  set  the  line  (J  on  the 
vernier  against  a  degree  of  tlu;  upper  lindjof  tiic  ipiadrant  ;  and 
turn  the  screw  on  the  back  side  of  the  limb,  forward  or  back- 
ward, till  the  Indtin  the  sighl-vanc,  the  centre  of  the  glass  and 
the  sunk  spot  in  tlic  lurlzon-vane,  lie  in  a  right  line. 

QiADKANT,  tdllins's  or  Siitlan's,  fig.6,  is  a  stereographic  pro- 
jection of  one  quarter  of  the  sphere  between  the  tropics,  upon 
the  plane  of  the  cclipti^^  the  eyo  being  in  its  north  pole  ;  and 
fitted  to  the  latitude  of  Loinlon.  The  lines  running  from  right 
to  left,  are  parallels  of  latitude  ;  and  those  crossing  them  ate 
azimuths.  The  smalUr  of  the  two  circles  bounding  the  pro- 
jection is  one  cpiailer  of  the  tropic  of  Capricorn  ;  and  the  great- 
er is  a  quarter  ol  the  tropic  of  Cancer.  The  two  ecliptics  are 
drawn  from  a  point  on  the  left  edge  of  the  quadrant,  with  the 
characters  of  the  signs  upon  them;  and  the  t«o  horizons  are 
drawn  from  the  same  point.  The  lindi  is  di\ided  both  into 
degrees  and  time  ;  and  by  having  the  sun's  altitude,  the  hour  of 
the  day  may  here  be  found  to  a  minute.  The  quadrantal  arches 
next  the  centre  contain  the  calendar  of  months  ;  and  under  them, 
in  another  arch,  is  Ihe  son's  declination.  On  the  projection  are 
placed  several  of  liie  n.ost  remarkable  fixed  stars  between  the 
tropics,  and  thencxtbelow  the  projection  are  the  quadrant  and 
line  of  shadows. 

Q^lAnRA.^•T,0'!mne?■'s,  fig.6,  sometimes  called  gunner's  square, 
is  used  for  elevating  and  pointing  cannon,  mortars,  &c.  and 
consists  of  two  branches  cither  of  wood  or  brass,  between 
which  is  a  quadrantal  arch  di>ided  into  90  deg.  and  furnished 
with  a  thread  and  plummet. 

QuADUANT,  Gunler's,  so  called  from  its  inventor,  Edmund 
Gunter,  (fig.  7,)  besides  the  apparatus  of  other  (luadrants,  has 
a  stereographic  projection  of  the  sphere  on  the  plane  of  the 
equinoctial;  and  also  a  calendar  of  the  months,  next  to  the 
divisions  of  the  limb  ;  by  which,  besides  the  common  purposes 
of  other  quadrants,  several  useful  questions  in  astronomy  are 
easily  resolved. 

A"inic«/ Quadrant,  is  one  of  some  use  in  navigation.    It  con. 
sists  of  several  concentric  quadrantal  arches,  divided  into  eight 
equal  parts  by  means  of  radii,  with  parallel  right  lines  crossing 
each  other  at  right   angles.     Now  any  one  of  the   arches,  as 
B  C,  fig.  8,  in  the  IMate,  may  represent  a  quadrant  of  any  great 
circle  of  the  sphere,  but  is  chiefly  used  for  the  horizon  or  meri- 
dian.    If  then  B  C  is  taken  for  a  (piadrant  of  ihe  horizon,  either 
of  the  sides,  as  A  B,  may  repusenl  the  meridian,  and  the  other 
side  AC  will  represent  a  parallel,  or  line  of  east  and  west;  all 
the  other  lines  parallel  to  A  B  will  be  also  meridians  ;  and  all 
those  parallel  to  AC,  east  and  west  lines,  or  parallels.     .Vgaiu, 
the  eight  species   into  which   the  arches  are   divided   by   the 
radii,  represent  the  eight  points  of  the  compass  in  a  quarter  of 
the  horizon;  each   containing  11  dcg.  16  niin.     The  arch   BC 
is   likewise  divided  into  90  deg.,  and  each  degree  subdi>idc<l 
into  12  min.,  diagonalwise.     To  the  centre  is  fixed  a  thread, 
which  being  laid  over  any  degree  of  the  quadrant,  serves  to 
divide    the    horizon.     If  the   sinical   quadrant  is  taken  for   a 
fourth  part  of  the  meridian,  one  side  of  it,  .\  15,  may  be  taken 
for  the  common  radius  of  the  nieiidian  and  equator;  and  then 
the  other,  A  C,  will  be  half  the  axis  of  the  world.     The  degrees 
of  the  cireumference,  B  C,  will  represent  degrees  of  latitude; 
and  Ihe  parallels  to  the  side,  A  B,  assumed  from  every  point  "[ 
latitude  to  the  axis,  AC,  will  be  radii  of  the  parallels  of  lati- 
tudes, as  likewise  the  cosine  of  those  latitudes.     Hence,  sup- 
pose it  is  recpiired  lo  find  the  degree-;  of  longitude  contained 
in  83  of  the  lesser  leagues  in  the  paiallcl  of  48  dcg.  ;  lay  the 
thread  over  IS  deg.  of  latitude  on  the  circumference,  and  count 
thence  the  S3  leagues  on  .\  B,  beginning  at  A  ;  this  will  termi- 
nate in  II,  allowing  every  small  interval  four  leagues.     Then 
tracing  out  the  p.irallel  II  E.  from  the   point   H   to  the  thread, 
the  part  AE  of  the  thread  shews  that  I-J6  greater  or  eciuinoctial 
leagues  make  G  deg.  16  ndn.  ;  and  therefore  that  the  S3  lesser 
leagues  .\  H,  which   make  the  dilfi-reiice  of  longituile  of  the 
course,  and  are  equal  to  the  radius  of  the  parallel  H  E,  make  6 
deg.  16  min.  of  Ihe  said  parallel,    \\hen  the  sliip  sails  upon  an 
oblicpic  course,  such  course,  besides  the  north  and  south  greater 
leagues,  gives  lesser  leagues  easterly  and  westerly,  to  be  re 
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duced  to  decrees  of  longitude  of  the  equator.  But  these  lea- 
gues beiiifr  made  neither  on  the  parallel  of  departure,  nor  on 
that  of  arrival,  but  on  all  the  intermediate  ones,  there  must  be 
found  a  mean  proportional  parallel  between  them.  To  find 
this,  there  is  on  the  instrument  a  scale  of  cross  latitudes. 
Suppose  then  it  were  required  to  find  a  mean  parallel  between 
the  parallels  of  40  deg.  and  60  deg.  ;  take  with  the  compasses 
the  middle  between  the  40th  and  60th  degree  on  the  scale  ;  this 
middle  point  will  terminate  against  the  first  degree,  which  is 
the  mean  parallel  sought.  The  chief  use  of  the  sinical  quad- 
rant is,  to  form  upon  it  triangles  similar  to  those  made  by  a 
ship's  way  w  ith  the  meridians  and  parallels  ;  the  sides  of  which 
triangles  are  measured  by  the  equal  intervals  between  the  con- 
centric quadrants  and  the  lines  N  and  SE  and  W;  and  every 
5th  line  and  arch  are  made  deeper  than  the  rest.  Now  sup- 
pose a  ship  has  sailed  150  leagues  north-east  by  north,  or 
making  an  angle  of  33  deg.  45  min.  vNifh  tlie  north  part  of  the 
meridian;  here  are  given  the  course  and  distance  sailed,  by 
which  a  triangle  may  be  formed  on  the  instrument  similar  to 
that  made  by  the  ship's  course  ;  and  hence  the  unknown  parts 
of  the  triangle  may  be  found.  Thus,  supposing  the  centre  A 
to  represent  the  place  of  departure,  count  by  means  of  the  con- 
centric circles  along  the  point  the  ship  sailed  on,  viz.  A  A  U, 
150  leagues;  then  in  the  triangle  A  E  D,  similar  to  that  of  the 
ship's  course,  find  A  E  =  difierence  of  latitude,  and  DE^ 
diderence  of  longitude,  which  must  be  reduced  according  to 
the  parallel  of  latitude  come  to. 

Quadrant  and  Practical  Navigator.  This  newly-invented 
instrument  has  been  described  in  the  "  Mechanics'  Magazine." 
We  presume,  if  it  were  completely  made,  it  would  be  found 
very  useful  at  sea  for  navigation,  as  any  man  might  soon  un- 
derstand it;  and  also  for  many  mechanics  and  schoolmasters, 
for  demonstrating  problems  in  some  branches  of  the  mathe- 
matics. 

Description.— K  BCD,  fig.  9,  in  the  Plate,  represents  a  plain 
piece  of  board,  with  a  place  in  the  middle,  pp,  for  the  slide.  A, 
to  move  up  and  down  in.  Q  is  a  quadrant  made  fast  upon 
scale  B.  By  enlarging  this  quadrant  to  a  semicircle,  Q  Q,  the 
scales  B  and  C.  turning  upon  a  centre,  will  set  to  solve  all 
questions  in  oblique  as  well  as  plane  trigonometry.  B  will 
turn  oil  from  scale  A  to  any  distance,  as  at  L,  the  pricked  line ; 
and  by  sliding  A  upwards  or  downwards  in  the  board,  the 
scales  will  set  to  the  given  dimensions  of  any  triangle  what- 
ever, and  give  both  the  plane  and  the  true  contents  of  all  parts 
at  the  same  time.  By  raising  scale  B  to  the  pricked  line,  M, 
by  a  plummet  hung  at  the  centre,  it  becomes  a  good  level  ;  it 
will  also  give  all  the  dimensions  of  a  square.  If  you  set  slide 
A  to  the  dimensions  of  one  side  of  a  square,  set  slide  C  to  the 
same  dimensions  in  the  bottom  scale,  and  C  becomes  the  dia- 
gonal of  the  square.  I  have  solved  all  the  problems  of  prac- 
tical navigation  by  this  instrument,  and  a  great  number  of  pro- 
miscuous questions,  with  great  ease  and  accuracy.  The  second 
horizontal  line,  C,  and  that  next  above  it,  represent  a  groove, 
wherein  a  quadrant,  Q  Q,  slides,  divided  as  the  preceding  ;  and 
by  having  two  quadrants  and  the  four  scales  to  move  upon  the 
board  ABCD,  there  will  in  all  cases  be  three  slides  and  two 
angles,  which,  I  presume,  will  solve  any  question  that  can  be 
proposed. 

Quadrant  of  Altitude,  is  an  appendix  to  the  artificial  globe, 
consisting  of  a  thin  slip  of  brass,  the  length  of  a  quarter  part 
of  one  of  the  great  circles  of  the  globe,  and  graduated.  At  the 
end,  where  the  division  terminates,  is  a  nut  riveted  on,  and 
furnished  with  a  screw,  by  means  of  which  the  instrument  is 
fitted  on  the  meridian,  and  moveable  round  upon  the  rivet  to 
all  points  of  the  horizon.  Its  use  is  to  serve  as  a  scale  in 
measuring  of  altitudes,  amplitudes,  azimuths,  &c. 

QUADRANTAL,  in  Roman  antiquity,  a  vessel  every  way 
square  like  a  die,  serving  as  a  measure  of  liquids;  its  capacity 
was  eighty  librae  or  pounds  of  water,  which  make  48  sextaries, 
two  urna;,  or  eight  congii. 

QuADRANTAL  Triaiujle,  a  spherical  triangle  having  a  quadrant 
or  an  arc  of  90°  for  one  of  its  sides. 

QUADRAT,  in  Printing,  a  piece  of  metal  cast  like  the  let- 
ters, to  fill  «p  the  void  spaces  between  words,  S;c.  There  are 
m  quadrats,  n  quadrats,  ftc.  which  arc  respectively  of  the 
dimensions  of  these  letters. 


QUADRAT,  a  mathematical  instrument,  called  also  a  geo- 
metrical square,  and  a  line  of  shadows  ;  it  is  frequently  an  addi 
tional  member  on  the  face  of  the  common  quadrant,  as  also  on 
those  of  Gunter's  and  Sutton's  quadrant  ;  but  we  shall  describe 
it  by  itself,  as  being  a  distinct  instrument.  It  is  made  of  any 
solid  matter,  as  brass,  wood,  &e.  of  any  four  plain  rules  joinea 
together  at  right  angles,  where  A  is 
the  centre,  from  which  hangs  a  thread 
with  a  small  weight  at  the  end,  serv- 
ing as  a  plummet.  Each  of  the  side.'* 
B  E  and  D  E,  is  divided  into  an  hun- 
dred equal  parts  ;  or  if  the  sides  be 
long  enough  to  admit  of  it,  into  a 
thousand  parts;  CandFare  two  sights 
fixed  on  the  side  AD.  There  is,  more- 
over, an  index, GH,which,  when  there 
is  occasion,  is  joined  to  the  centre  A, 
in  such  a  manner  as  that  it  can  move 
freely  round,  and  remain  in  any  given  situation  ;  there  are  also 
two  sights  K  L,  perpendicular  to  the  right  line  going  from  the 
centre  of  the  instrument.  The  side  D  E  is  called  the  upright 
side,  or  the  line  of  the  direct  or  upright  shadows  ;  and  the  side 
B  E  is  termed  the  reclined  side,  or  the  line  of  the  versed  or  back 
shadows. 

QUADRATURE,  in  Astronomy,  that  aspect  of  the  moon 
when  she  is  90  deg.  distant  from  the  sun  ;  or  when  she  is  in  the 
middle  point  of  her  orbit,  between  the  points  of  conjunction 
and  opposition,  namely,  in  the  first  and  third  quarters. 

Quadrature  Lines,  are  two  lines  placed  on  Gunter's  sector, 
they  are  marked  with  Q.  and  5,  6,  7,  8,  9,  10:  of  which  Q.  sig- 
nifies the  side  of  the  square,  and  the  other  figures  the  side  of 
the  polygons  of  5,  6,  7,  &,c.  sides.  S,  on  the  same  instrument, 
stands  for  the  semi-diameter  of  a  circle,  and  90  for  a  line  equal 
to  90  deg.  in  circumference. 

QUADRILLE,  a  game  at  cards,  sometimes  called  ombre  by 
four ;  which  cliielly  dilTers  from  ombre  by  three,  in  being  played 
by  four  persons ;  and  having  all  the  forty  cards  dealt  out  to 
earh  person,  at  ten  each. 

QUADRUPEDS,  in  Zoology,  a  class  of  land  animals,  with 
hairy  bodies,  and  four  limbs  or  legs  proceeding  from  the  trunk 
of  their  bodies;  add  to  this,  that  the  females  of  this  class  are 
viviparous,  or  bring  forth  their  young  alive,  and  nourish  them 
with  milk  from  their  teats. 

QUADRUPLE,  a  sum  or  number  multiplied  by  four,  or 
taken  four  times. 

QUAGMIRE,  in  Agriculture,  the  name  of  a  soft,  miry,  or  shak- 
ing bog,  swamp,  or  morass,  which  is  frequently  met  within  low 
hollow  situations,  which  affords  but  little  declivity  for  the  dis- 
charge of  stagnant  water. 

QUAIL,  in  Ornithology,  the  least  of  all  the  birds  of  the  gal- 
linaceous kind.  They  have,  however,  the  courage  of  the  Eng- 
lish cock,  and  may  be  brought  to  fight  like  game  cocks.  This 
was  much  practised  among  the  Athenians,  and  is  still  kept  up 
in  some  parts  of  Italy  and  Asia.  The  quail  is  a  bird  of  pas- 
sage, takes  up  its  abode  in  corn  fields,  begins  to  sing  in  April, 
make  its  nest  in  May  on  the  ground,  and  lays  six  or  seven 
whitish  eggs,  marked  with  ragged  rust-coloured  spots. 

QUAKERS.  By  stat.  7  and  8  W.  III.  c.  27,  and  8  G.  I.  c.  6, 
Quakers  making  and  subscribing  the  declaration  of  fidelity 
mentioned  in  1  W.  and  M.  shall  not  be  liable  to  the  penalty 
against  others  refusing  to  take  such  oaths:  and  not  subscrib- 
ing the  declaration  of  fidelity,  &c.  they  are  disabled  to  vote  at 
the  election  of  members  of  parliament.  By  7  and  8  \V.  III. 
c.  4,  made  perpetual  by  1  G.  I.  c.  6,  Quakers,  where  an  oath  is 
required,  are  permitted  to  make  a  solemn  affirmation  or  decla- 
ration of  the  truth  of  any  fact ;  but  they  are  not  capable  of 
being  witnesses  in  any  criminal  cause,  serving  on  juries,  or 
bearing  any  office  or  place  of  profit  under  government,  unless 
they  are  sworn  like  other  Protestants  :  but  this  clause  does  not 
extend  to  the  freedom  of  a  corporation.  By  stat.  22  G.  II.  c. 
46,  an  affirmation  shall  be  allowed  in  all  cases  (except  criminal) 
where  by  any  act  of  parliament  an  oath  is  required,  though  no 
provision  is  therein  made  for  admitting  a  Quaker  to  make  his 
affirmation.  With  respect  to  doctrine,  Quakers  are  much 
divided :  some  being  unitarians,  and  others  believing  tho 
trinity. 
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QUALITY,  thai  ad'cclion  of  a  tliiiii;  wlicnco  ils  (Iciiiiniina- 
tioii  is  ilrrivcil.  Hcm-c,  qiialily  is  said  to  lie  an  iilliiliiilr  ftnm 
wliicli  no  siilislanco  is  exempt.  Qualities  arc  of  various  kind, 
pljysiral,  inlcllectiial,  inorni,  primary,  secondary,  essential, 
relative,  arlive,  passive,  Sec.  The  term  is  applicable  to  animate 
and  inanimate  beinf;. 

QUANTITY,  in  (iramniar,  an  afl'ection  of  a  syll.ible,  wlieroby 
ils  measure,  or  tlie  time  »liereia  it  is  pronounced,  is  ascer- 
tained; or  that  whicli  determines  the  syllable  to  be  Ion;;  or 
short.  Quantity  is  also  the  object  of  prosody,  and  distin- 
guishes verse  from  prose  ;  and  the  economy  and  arran;;cment 
of  quantities,  that  is,  the  distribution  of  Ion;;  an<l  short  syl- 
lables, make  what  we  call  the  mnnber.  The  <|uantilies  arc  dis- 
tiu;;uished,  anion;;  granunarians,  by  the  characters  ii,  .short,  as 
per;  and  6,  Ion;;,  as  ros.  There  is  also  a  common,  variable,  or 
dubious  (|uaiitity  ;  that  is,  syllables  that  are  one  time  taken  for 
short  ones,  ami  at  another  time  for  Ions  ones;  as  the  first  syl- 
lable in  alias,  piilres,  5cc.  Feet  arc  made  up  of  <iuanlilies.  The 
(|uanlity  of  syllables  is  known  two  ways.  1.  I5y  rules  for  that 
purpose.  And,  2.  I5y  authority.  The  rules  for  this  end  are 
taught  by  that  part  of  grammar  called  prosody  ;  the  authority 
made  use  of  in  this  case  is  no  more  than  examples  from,  or 
the  testimony  of,  approved  authors;  and  is  never  used  but 
cither  w  heu  the  rules  are  deficient,  or  w  hen  we  are  unac(iuaintcd 
with  them. 

QUANTUM  Valeiunt,  is  where  ;;oods  and  wares  sold  are 
delivered  by  a  tradesman  at  no  ccrlain  price,  or  to  be  paid  for 
them  as  much  as  they  arc  wortli  in  general  ;  and  the  plainlilTis 
to  aver  them  to  be  worth  so  much. 

Ql'VMi'M  Meruit,  in  Law,  is  an  action  upon  tlic  ease, 
founded  on  the  necessity  of  paying  a  person  for  doing  any 
thins  as  much  as  lie  deserves. 

QUARANTINE,  a  trial  which  ships  undergo  when  suspected 
of  having  on  board  persons  infected  with  a  pestilential  disease. 
Physicians  are  occasionally  consulted  on  this  subject  by  govern- 
ment ;  who  regulate  this  unpleasant  restriction  on  the  eoinmerce 
of  the  country  by  their  judgment,  as  to  the  period  of  time  within 
which  the  ell'ects  of  any  infection,  rcceiveil  by  any  individual  on 
lioard,  would  be  shewn.  The  usual  (|uarantiiie  is  forty  days. 
This  may  be  ordered  by  the  king,  with  the  advice  of  the  privy- 
council,  at  such  times,  and  under  such  regulations,  as  he  judges 
proper.  Ships  ordered  on  (|uarantine  must  repair  to  the  place 
nppointed,  and  must  continue  there  during  the  lime  prescribed, 
■without  having  any  intercourse  with  t'  e  shore,  except  for  ncces 
sary  provisions,  which  are  conveyed  with  every  possible  pre- 
caution. When  the  time  is  expired,  and  the  goods  opened  and 
exposed  to  the  air  as  directed,  if  there  be  no  appearance  of 
infection,  they  are  admitted  to  port.  Ships  infeeted  with  the 
pestilence  must  proceed  to  St.  Helen's  I'ool  in  the  Scilly 
islands,  and  give  notice  of  their  situation  to  the  custom-house 
officers,  and  wait  till  the  king's  pleasure  be  known.  Persons 
giving  false  information,  to  avoid  performing  quarantine,  or 
refusing  to  go  to  the  place  appointed,  or  escaping  ;  also  ollicers 
appointed  to  see  quarantine  performed,  deserting  their  olTice, 
neglecting  their  duty,  or  giving  a  false  certificate  ;  sud'er  death 
as  felons.  Goods  from  Turkey  cr  the  Levant  may  not  be 
landed  without  license  from  the  king,  or  certilicate  that  they 
have  been  landed  and  aired  at  some  foreign  port. 

QUA  HE,  in  Law,  a  term  affixed  to  the  title  of  several  writs. 

QUARRY,  the  common  name  of  an  opening  or  pit  dug  into 
the  earth,  from  which  slate,  marble,  stones,  and  ores  of  vaiious 
kinds,  are  to  be  rai.sed,  for  purposes  to  which  they  aio  ap- 
plicable. 

QUARTER,  in  Law,  the  fourth  part  of  a  year  ;  and  hence 
the  days  on  which  these  quarters  ciiinmence  are  called  quarter- 
days,  ii'r.  March  2.'),  or  Lady-day  ;  .June  2-t,  or  Midsummer- 
day  ;  September  29,  or  Michaelmas  ;  and  Decemlicr  21,  or  Si. 
Thomas  the  Apostle's  day.  On  these  days  rents  on  leases,  &e. 
are  usually  reserved  to  be  paid  ;  though  December  25,  or 
Christmas-day,  is  commonly  reckoned  the  last  cpiartcr-day. 

Qlartf.ii,  tlie  fourth  part  of  any  thing,  the  fractional  expres- 
sion for  which  is  ].  tjiiarter  in  weights,  is  generally  used  for 
the  fourth  part  of  a  liundred  weight  avoirdupois,  or  28  lb. 
Used  as  the  name  of  a  dry  measure,  quarter  is  the  fourth  part 
of  a  ton  in  weight,  or  eight  bushels. 

QuAftTER,  in  Heraldry,  is  applied  to  the  parts  or  members 
«8. 


of  the  first  division  of  a  coal  th:it  is  (|uartercd,  or  divided  into 
four  quarters. 

C,»r  MIT  IK  of  n  Point,  in  Navigation,  i.H  the  fourth  part  i.f  the 
<listanc(-  between  two  rarilinal  points,  which  is  2  deg.  4H.  niin. 

QlAirn  II.  that  part  of  a  ship's  side  «lii(li  lies  toward-,  the 
Stern,  or  which  is  cciniprehended  b(t«  eeii  llie  all-iiiosi  iiid  of 
the  main  chains,  and  the  sides  of  the  stern,  whenee  it  is  teiiiii- 
nated  by  the  quarter-pieces.  Although  the  lines  by  which  the 
quarter  and  how  of  a  ship,  with  respect  to  her  lengllis,  are  only 
imaginary,  yet  experience  appears  sufficiently  to  have  ascer- 
tained their  limits;  so  that  if  we  were  to  divide  the  ship'.s  sides 
into  five  ecpial  portinos  tlie  names  of  each  space  would  be  rea- 
dily enough  expressed  ;  thus  the  first  from  the  stern  would  be 
the  (piarter  ;  the  second,  abalt  the  midships  ;  the  third,  the  mid- 
ships; the  fourth,  before  the  midships  ;  and  the  (iflb,  the  bow. 

On  tlie  Qi'AUTKK,  may  be  defined  a  point  in  the  liorizon,  con- 
siderably abaft  the  beam,  but  not  in  the  direction  of  the  ship's 
stern.     Seethe  article  Ukakinc;. 

QiiAiiTKH  Hill,  a  list,  containing  the  different  stations  to  which 
the  officers  and  crew  are  cpiartered  in  time  of  battle,  with  the 
names  of  the  persons  appointed  to  those  stations. 

Qi'AUTi-H  Clothes,  long  pieces  of  painted  canvass,  extended 
on  the  outside  of  the  quarter-netting,  tiom  the  upper  part  of  the 
gallery  to  the  gangway. 

Ql'ARTIK  (inllny.      See  GallerV. 

QltARnui  flJasler,  in  the  Navy,  an  inferior  officer  appointed 
to  assist  the  mates  in  their  several  duties,  as  stowing  the  hold, 
soiling  the  cables,  attending  the  steerage,  and  keeping  time  by 
the  watch-glasses. 

Qi'ARTi'R  Blaster's  Mate,  an  officer  under  the  preceding. 

QrAKrRH-/?n;7.r,  are  narrow  moulded  planks,  reaching  from 
(he  top  of  the  stern  to  the  gangway,  and  serving  as  a  fence  to 
the  (|uarter-dcek. 

QUARTERING,  in  Gunnery,  is  when  a  piece  of  ordnance 
is  so  traversed  that  it  will  shoot  on  the  same  line,  or  on  the 
same  point  of  the  compass,  as  the  ship's  quarter  bears. 

Ql'Auri-RiNG,  in  Heraldry,  in  dividing  a  coat  into  four  or 
more  (piarlers  or  (piarteriiigs,  by  parting,  cooping,  &c.  that  is, 
by  perpendicular  and  hoiizontal  lines,  &c. 

QUARTERS,  imply  the  several  stations  where  the  officers 
and  crew  of  a  ship  of  war  are  posted  in  time  of  action.  See  the 
articles  Rattle,  Engagement,  Nie.  The  lieutenants  are  gene- 
rally quartered  on  the  dilferent  decks,  to  command  the  batteries  ; 
the  master  superintends  the  management  of  the  ship  ;  the  boat- 
swain and  a  sufficient  number  of  men,  arc  stationed  to  repair 
the  damaged  rigging  ;  tlie  gunner,  usually  on  llie  lower  gun-deck, 
and  the  carpenter,  with  his  mates  and  crew,  in  the  wings  on 
the  orlop.  Tlic  marines  are  generally  quartered  on  the  poop  and 
forecastle,  or  gangway,  under  the  dirtclion  of  their  officers, 
although,  on  some  occasions,  they  assist  at  the  great  guns,  par- 
ticularly in  distant  cannonading  ;  and  the  great  body  of  the 
seamen  are  stationed  at  the  cannon  or  in  the  tops  ;  while  the 
captain  is  ever  on  the  quarter-deck,  giving  directions  to  all 
around,  and  animating  every  one  by  his  example. 

The  number  of  men  appointed  to  manage  the  artillery  is 
always  in  proportion  to  the  nature  of  the  guns,  and  the  num- 
ber and  condition  of  the  ship's  crew.  They  are  in  general  as 
follow,  when  the  ship  is  full  manned,  so  as  to  fight  both  sides 
at  once  occasionally  :  Nature  of  tlie  Guns: — To  a  42-pounder, 
15  men  ;  to  a  .'V2.  13  men  ;  to  a  24,  11  men  ;  to  a  18,  !)  men  ;  lo 
a  12,  7  men ;  to  a  'J.  G  men  ;  to  a  0,  5  men  ;  to  a  4,  4  men  ;  to  a 
3,  3  men-  This  number,  fowliieh  is  often  added  a  boy,  lo  bring 
powder  lo  every  gun,  may  be  occnsionally  re<luced,  and  the 
guns  nevertheless  well  managed.  The  number  of  men  ap- 
pointed to  the  small  arms  :  —  1st  rate  150  men  lo  the  small  arms  ; 
2d  rate,  120  ditto;  3d  rate  of  80  guns,  100  ditto:  3d  rate  of 
70  guns,  80  ditto;  4th  rale  of  GO  guns,  70  ditto;  4tli  rate  of  50 
guns,  fiO  ditto;  5tli  rate,  50  ditto  ;  Clli  rate,  40  ditto;  sloops  of 
war,  ,30  ditto. 

Qi'Aii!  I  lis,  is  also  an  exclamation  to  implore  mercy  from  a 
victorious  enemy. 

QUARTERS  of  the  Yarfis,  the  space  comprehended  between  the 
slings  or  middle,  and  the  outer  parts  or  the  yard-arms. 

QuARTKR  'fachle,  a  strong  tackle  fixed  oecasionally  upon  the 
quarter  of  the  main-yard,  to  hoist  heavy  bodies  in  or  out  of  the 
ship. 
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QUARTER-SESSIONS.  The  sessions  of  tlie  peace  is  a 
court  of  record  holden  before  two  or  more  justices,  whereof 
one  is  of  the  qunrum,  for  the  execution  of  the  authority  given 
them  by  the  commission  of  the  peace,  and  certain  statutes  and 
acts  of  parliament.  The  justices  keep  tlieir  sessions  in  every 
quarter  of  the  year  at  least,  and  for  three  days  if  need  be;  to 
wit,  in  the  first  week  after  the  feast  of  St.  Michael,  in  the  first 
week  after  the  Epiphany,  in  the  first  week  after  Easter,  and  in 
the  first  week  after  St.  Thomas,  and  oflener  if  need  be.  Any 
two  justices,  one  whereof  is  of  the  quorum,  by  the  words  of  llio 
commission  of  the  peace,  may  issue  their  precept  to  the  sheriff, 
to  summon  a  session  for  the  general  execution  of  tlieir  autho- 
rity ;  and  such  session,  holden  at  any  time  within  that  quarter 
of  a  year,  is  a  general  quarter-session,  and  the  sherilV  must 
summon  a  jury  under  their  authority.  There  are  many  oHenccs, 
■which,  by  particular  statutes,  belong  properly  to  this  jurisdic- 
tion, and  ought  to  be  prosecuted  in  this  court,  as  the  smaller 
misdemeanors,  not  amounting  to  felony,  and  especially  olfenccs 
relating  to  the  game  laws,  highways,  alehouses,  bastard  chil- 
dren, the  settlements  and  provision  of  the  poor,  vagrants,  ser- 
vants' wages,  apprentices,  and  popish  recusants.  Some  of 
these  are  proceeded  upon  by  indictment,  and  others  in  a  sum- 
mary way,  by  motion  and  order,  which  may,  for  the  most  part, 
unless  guarded  against  by  any  particular  statute,  be  removed 
into  the  Court  of  King's  Bench  by  certiorari,  and  be  there  either 
quashed  or  confirmed.  The  business  done  at  quarter  sessions 
has  become  of  the  highest  importance  to  the  country,  and  the 
public  are  greatly  indebted  to  those  magistrates  who  have 
sufficient  knowledge  of  law  to  perform  the  duties  of  their  office 
and  give  their  attendance.  In  Ireland  a  practising  barrister  is 
appointed  at  each  session  to  assist  as  chairman.  In  England 
this  is  not  generally  the  case  by  law,  but  barristers  are  chiefly 
preferred,  and  the  duty  to  be  performed  is  so  multifarious,  that 
it  requires  no  small  skill  in  law,  accompanied  with  much  acti- 
vity and  industry,  to  execute  it  justly. 

QUARTZ,  a  mineral  of  the  Hint  genus,  which  is  divided  into 
five  sub-species  :  vh.  the  amethyst,  the  rock-crystal,  milk- 
quartz,  common  quartz,  and  prase. 

QUASSIA,  a  genus  of  the  monogynia  order,  in  the  decandria 
class  of  plants,  and  in  the  natural  method  ranking  under  the 
14th  order,  gruinales.  The  calyx  is  pentaphyllous  ;  there  are 
five  petals  ;  the  nectarium  is  pentaphyllous  ;  there  are  from 
two  to  five  seed-cases,  standing  asunder,  and  monospermous. 
There  arc  three  species,  the  amara,  simaruba,  and  excelsa. 
The  different  species  are  much  used  in  medicine,  and  by  the 
brewers,  to  give  a  bitter  taste  to  their  beer. 

QUAY,  or  KiiY,  a  place  to  land  t;oods  upon. 

QUEEN,  a  woman  who  holds  a  crown  singly.  The  title  of 
queen  is  also  given  by  way  of  courtesy  to  her  that  is  married 
to  a  king,  who  is  called  by  way  of  distinction  queen-consort. 

QUERCITRON,  in  Dying,  the  internal  bark  of  the  quercus 
nigra  ;  it  yields  its  colour,  which  is  yellow,  by  infusion  in  w  ater, 
and  by  the  common  mordants  gives  a  permanent  dye.  See 
Dyeing. 

QUERCUS,  in  Botany,  (he  Oah-lrce,  a  genus  of  the  monoecia 
polyandria  class  and  order.  The  wood  of  the  oak,  «hen  of  a 
good  sort,  is  well  known  to  be  hard,  tough,  tolerably  flexible, 
not  easily  splintering,  strong  without  bring  too  heavy,  ami  not 
easily  admitting  water;  for  these  qualities  it  is  preferred  to  all 
other  timber  for  building  ships  ;  it  would  be  difficult  to  enume- 
rate all  the  uses  to  which  it  may  be  applied.  Oak  saw-dust  is 
the  principle  indigenous  vegetable  used  in  dyeing  fustian  ;  all 
the  varieties  of  drabs  and  different  shades  of  bro^vn  are  made 
with  oak  saw-dust,  variously  managed  and  compounded.  Oak 
apples  are  also  used  in  dying,  as  a  substitute  for  galls.  See 
Cork. 

QUICK,  or  QuicKSF.T  Hedge,  among  Gardeners,  denotes  all 
live  hedges,  of  whatsoever  sort  of  plants  they  are  composed,  to 
distinguish  them  from  dead  hedges;  but  in  a  more  strict  sense 
of  the  word,  it  is  restrained  to  those  planted  with  the  hawthorn, 
or  cratagus  oxyacaniha,  under  which  name  these  young 'plants, 
or  sets,  are  sold  by  the  nursery-gardeners,  who  raise  them  for 
sale. 

QUICKSAND,  a  loose  sand  into  which  a  ship  sinks  by  lier 
own  weight,  as  soon  as  the  water  retreats  from  her  holtotn. 

QUICKSILVER.     See  MiciicuiiY. 


QUICKWORK.  generally  signifies  all  that  part  of  a  ship 
which  is  under  water  when'  she  is  laden  ;  it  is  also  applied  to 
that  part  of  the  side  which  is  above  the  sheer  rail. 

QUILLS,  are  the  large  feathers  taken  out  of  the  end  of  the 
wings  of  geese,  ostriches,  crows.  Sec.  They  are  denominated 
from  the  order  in  which  they  are  fixed  in  the  wing  ;  the  second 
and  third  quills  being  the  best  for  writing,  as  they  have  the 
largest  and  roundest  barrels.  Crow  quills  are  chiefly  used  for 
drawing. 

QUILTING,  a  method  of  sewing  two  pieces  of  silk,  linen,  or 
stuff,  on  each  other,  with  wool  or  cotton  between  them  ;  by 
working  them  all  over  in  the  form  of  chequer  or  diamond  work, 
or  in  flowers.  The  same  name  is  also  given  to  the  stuff  so 
worked. 

Quilting,  the  operation  of  weaving  a  kind  of  coating  form- 
ed of  the  strands  of  ropes  about  the  outside  of  any  vessel,  to 
contain  water,  as  a  jir,  bottle,  &c. 

QUINCUNX,  in  Roman  antiquity,  denotes  any  thing  that 
consists  of  five-twelfth  parts  of  another,  but  particularly  of 
the  as,  or  pound. 

Quincunx  Order,  in  Gardening,  a  plantation  of  trees,  dis- 
posed originally  in  a  square,  and  consisting  of  five  trees,  one 
at  each  corner,  and  a  fifth  in  the  middle  ;  or  a  quincunx  is  the 
figure  of  a  plantation  of  trees,  disposed  in  several  rows,  both 
length  and  breadthwise,  in  such  a  manner,  that  the  first  tree  in 
the  second  row  commences  in  the  centre  of  the  square  formed 
by  the  two  first  trees  in  the  first  row,  and  the  two  first  in  the 
third,  resembling  the  figure  of  the  five  at  cards. 

QUINDECAGON,  in  Geometry,  a  plane  figure  with  fifteen 
sides  and  fifteen  angles,  which,  if  the  sides  are  all  equal,  is 
termed  a  regular  quindecagon,  and  irregular  when  otherwise. 
The  side  of  a  regular  quindecagon  inscribed  in  a  circle  is 
equal  in  power  to  the  half-diflerence  between  the  side  of 
the  equilateral  triangle,  and  the  side  of  the  pentagon  inscribed 
in  the  same  circle  ;  also  the  difference  of  the  perpendiculars 
let  fall  on  both  sides,  taken  together. 

QUINTAL,  in  Commerce,  the  weight  of  a  hundred  pounds. 

QUINTESSENCE,  in  the  ancient  chemistry,  properly  de- 
noted the  fifth  essence,  or  the  result  of  live  successive  distiUa- 
tions.  This  term  was  also  used  to  express  the  highest  degree 
of  rectification  to  which  any  substance  could  be  brought.  Of 
late  years  it  has  become  partially  obsolete. 

QUIPOS,  in  literary  history,  a  name  given  knots  or  cords  of 
various  colours  in  Peru,  which  imperfectly  supplied  the  place 
of  writing.  The  different  colours  denoted  distinct  objects,  and 
each  knot  expressed  a  different  number. 

QUIRE,  of  Paper,  a  quantity  of  24  or  25  sheets. 

QUITAM,  in  Law,  is  where  an  action  is  brought  or  an  inform- 
ation exhibited,  against  a  person,  on  a  penal  statute,  at  the  suit 
of  the  king  and  tlie  party  or  informer,  when  the  penalty  foi 
bleach  of  the  statute  is  directed  to  be  divided  between  them  ; 
in  that  case  the  informer  prosecutes  as  well  for  the  king  as  for 
himself. 

QUIT-CLAIM,  in  Law,  signifies  a  release  of  any  action  that 
one  person  has  against  another.  It  signifies  also  a  quilting  a 
claim  or  title  to  lands,  &c. 

QUIT-RENT,  in  Law,  a  small  rent  that  is  payable  by  the 
tenants  of  most  manors,  whereby  the  tenant  goes  quit  and  free 
from  all  other  services.  Anciently  this  payment  was  called 
white-rent,  on  account  that  it  was  paid  in  silver  coin,  and  to 
distinguish  it  from  rent-corn. 

QUOIN,  a  wedge  employed  to  raise  the  cannon  to  a  proper 
level,  that  it  may  be  more  truly  directed  to  the  object.  Also, 
a  small  wedge  used  by  printers  for  fastening  their  pages  in 
iron  chases. 

QuniNs.are  also  employed  to  wedge  off  casks  of  liquids  from 
each  other,  that  their  bilges  may  not  rub  so  as  to  occasion  a 
leak  by  the  agitation  of  the  ship  at  sea. 

QUOIT.S,  a  kind  of  exercise  or  game,  known  among  the 
ancients  under  the  name  of  discus. 

QUO  MINUS,  is  a  wtit  which  issues  out  of  the  court  of  ex- 
chequer to  the  king's  farmer  or  debtor,  for  debt,  trespass,  &c. 
Though  this  writ  was  formerly  granted  only  to  the  king's 
tenants  or  debtors,  the  practice  now  is  become  general  for  the 
plaintilfto  surmise,  that  liy  the  wrong  llie  defendant  does  him, 
he  is  the  less  able  to  satisfy  his  debt  to  the  king,  by  which  means 
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jurisdiction  isj;ivon  to  tlic  i-ourt  oT  cxcluMitior  to  (litcriiiiiic  tlic 
c.uiso.  This  writ  is  to  take  the  body  of  the  dil'iii<hnit,  in  like 
iimnner  as  the  capias  in  the  cummon  pleas,  and  the  writ  of  lati- 
tat in  the  king's  bench. 

Ql'OHUM,  a  word  which  often  occurs  in  our  statutes,  and  is 
much  used  in  coiiiniissions,  both  of  justices  of  the  |)<ace  and 
others,  and  so  called  from  the  words  of  the  cDniniissiiin,  iinnruiii 
vnum  cssr  ro/Mmii.t,  of  w honi  wcwisli  that  A,  IJ,  fic.  should  he 
oiii".     All  nia:;istrates  are  now  of  the  (|uoruni. 

QUO  WAKKANTC),  in    Law,  a  writ  which    lies   against  a 


person  or  corporation  that  usurps  any  franchise  or  liberty 
nf;airist  the  hiiif;;  as  to  ha\e  a  fair,  market,  or  the  like,  jti 
order  to  ohlifji-  the;  usurper  to  shew  by  what  rit;ht  and  title  In; 
holds  or  claims  such  franchise.  This  wrii  also  lies  forniis  user 
or  non-user  of  piivile^es  granted.  The  attorney  general  may 
exhibit  a  (|uo-h  arranto  in  the  crown  olllce  against  any  particu- 
lar persons,  or  bodies  politic  or  corporate,  who  use  any  fraii- 
chise  or  privilege  without  ha\inic  a  legal  grant  or  prescription 
for  the  same,  and  a  judgment  obtaiocd  upon  it  is  final,  as  being 
a  writ  of  right. 


R. 


RAD 

r\,»  the  seventeenth  letter  of  our  alphabet.  In  the  notes  of  the 
ancients,  U.  or  Rt)signilies  Koina  ;  II.  C.  Homana  eivitas  ;  R. 
G.  C.  rei  gerenda'  causa  ;  H.  F.  K.  I),  reete  fractum  et  dictum  ; 
R.  F.  regis  filius  ;  K.  P.  res  publica,  or  Honiani  principes  ;  and 
R.  R.  R.  F.  F.  F.  res  Komana  ruet  ferro,  fame,  llamma. 

In  the  prescription  of  physicians,  R  or  1{,  stands  for  recipe, 
i.  c.  fake, 

RABUKT,  a  deep  groove  or  channel,  cut  in  a  piece  of  timber 
longitndinidly,  to  receive,  the  edge  of  a  planli,  or  the  ends  of  a 
number  of  pinnks,  which  are  to  he  sec-urtdy  fastened  therein. 
The  depth  of  this  channel  is  equal  to  the  thickness  of  the  plank, 
so  that  when  the  end  of  the  latter  is  let  into  the  rabbet,  it  will 
be  level  with  the  outside  of  the  piece.  Thus  the  ends  of  the 
lower  planks  of  a  ship's  bottom  terminate  upon  the  stem  afore 
and  the  stern  post  abaft,  with  whose  sides  their  surfaces  are 
even.  The  surface  of  the  garboard  streak,  whose  edge  is  let 
into  the  keel,  is  in  the  same  manner  level  with  the  side  of  the 
keel  at  the  extremities  of  the  vessel. 

RABBETING,  in  Carpentry,  the  planning  or  cutting  of 
channels  or  grooves  in  hoards.  In  ship  carpentry,  it  signifies 
the  Ictting-in  of  the  planks  of  the  ship  into  the  keel  ;  which  in 
the  rake  and  run  of  a  ship,  is  hollowed  away,  that  the  planks 
may  join  tlie  closer. 

R.VCE,  a  particularly  strong  tide  or  current. 

RACK,  an  engine  of  torture  furnished  with  pulleys  and 
cords,  &e.  for  extorting  confession  from  criminals.  This 
instrument  is  happily  banished  from  almost  all  christian  coun- 
tries. 

Rack,  a  frame  of  timber  containing  several  sheaves,  and 
usually  hxcd  on  the  opposite  sides  of  a  ship's  bowsprit,  to 
direct  the  stilors  to  the  respective  ropes  passing  through  it. 

Rackim;  a  Tackle,  the  fastening  two  opposite  parts  together 
with  a  seizing,  so  as  that  any  weighty  body  suspended  thereby 
shall  not  fall  down,  although  the  tackle-fall  should  he  loosened 
by  accident  or  inattention. 

RADIAL  Ci'iivi'.s,  are  curves  of  the  spiral  kind,  whose  ordi- 
nates,  if  they  may  be  so  called,  all  terminate  in  the  centre  of  the 
including  circle,  appearing  like  radii  of  that  circle  ;  whence  the 
name. 

RADIANT  Point,  or  Radiating  Point,  is  any  point  from 
which  rays  proceed. 

RADIATION,  the  act  of  a  body  emitting  or  difTusingrays  of 
light  all  round,  and  from  a  centre. 

RADICAL,  that  which  is  considered  as  constituting  the  dis- 
dinguishing  part  of  an  acnd,  by  its  union  with  the  acidifying 
principle,  or  oxygen,  which  is  common  to  all  acids.  Thus  sul- 
phur is  the  radical  of  the  sulphuric  and  sulphureous  acids.  It  is 
tailed  the  base  of  the  acid;  butbaseis  a  term  of  more  extensive 
application. 

RvDicAi,  Sign,  (from  inrfi.r,  mot.)  in  Algebra,  is  the  character 
by  which  the  root  of  a  (|uantitv  is  expressed,  and  is  formed 
thus,  ,y,  while  the  particular  root  is  indicated  by  a  figure  on 
the  left  of  the  sign  :  thus.  .^  n.  ^  a.  ^  a.  &e.  denote  the  sipiare 
root,  cube  root,  and  Ijicpindratic  root  of  the  <piantity  o,  or  of  any 
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other  f|uantitv  placed  under  the  like  signs.  When  it  i.«  a  com- 
pound (|uiinlity  uhosi-  root  is  to  be  expressed,  it  is  put  in  a 
parenthesis,  and  the  sign  prefixed  ;  thus,  ^'  («'  +  h',}  means 
the  cube  root  of  the  sumof  o^yj/m-  4' ;  or  it  is  otherwise  indicated 
by  a  line  thus,  ,y  u^  -f  i' ;  the  characteristic  'is  generally 
omitted  iu  the  s(|uare  root,  so  that  instead  of  writing  ^  a  for 
the  sipiare  root  of  a,  we  merely  write  s/  a,  by  which  the  square 
root  is  always  to  be  understood. 

RADH,  the  plural  of  Rauhs. 

RADIOMETFR,  a  name  sometimes  given  to  the  Fore  Staff". 

RADIU.S,  in  (ieometry,  the  semi-diameter  of  a  circle,  or  a 
right  line  drawn  from  the  centre  to  the  circumference.  It  is 
implied  iu  the  definition  of  a  circle,  an<l  it  is  apparent  from  its 
construction,  that  all  the  radii  of  the  same  circle  are  equal.  The 
radius  is  sometimes  called,  in  trigonometry,  the  sinus  totus,  or 
whole  sine.  The  length  of  the  radius  of  any  circle  is  equal  to 
that  of  an  arc  of  67-2y.07"95  degrees  of  the  same  circle. 

RADIX,  the  same  as  root,  but  used  in  a  different  sense  by 
different  authors  ;  thus  we  say,  radix  of  a  system  of  logarithms, 
a  system  of  notation,  &c.  meaning  the  fundamental  ipiantity  ou 
which  the  system  is  constructed,  or  by  which  all  the  others  arc 
compared. 

Radix  of  a  Si/stcm  of  Logarithms,  is  that  number  which 
involved  to  the  power,  denoted  by  the  logarithm  of  a  number,  is 
equal  to  that  number.  This  radix  in  the  Common,  or  15rii,'g'.s 
Logarithms,  is  It),  and  in  the  Naperian  or  Hyperbolic  Logar- 
ithms, it  is  2-7182SIS-2,  &c.  and  generally  the  radix  in  any 
system  of  logarithms,  is  that  number  whose  logarithm  in  that 
system  is  unity. 

Radix  of  a. System  of  Aotatwn,is  that  number  which  indicates 
the  local  value  of  the  figures,  and  is  in  all  systems  iej)resented 
by  a  unit  and  cipher  (10),  which  is  ten  in  the  common  system, 
tun  in  the  binary,  three  in  the  ternary,  ike. 

Radix,  is  also  used  as  a  term  of  comparison  between  any 
finite  function  and  its  expansion  or  development;  thus  we 
1 


know  that 


—  1  —  J-  -f-  )■'  —  »•'  +  )•*  —  &c.  in  which  case 


I 


1  +  r 
is  sometimes  called  the  radix  of  the  series  I 


>■  -I-  .' - 


1  +  r' 

,.3     -(-,■<    liC. 

RAFT,  a  sort  of  float,  formed  by  an  assemblage  of  various 
planks  or  pieces  of  timber  fastened  together  side  by  side,  so  as 
to  be  conveyed  more  commodiously  to  any  short  distance  in  a 
harbour  or  road  than  if  they  were  separate. 

Rait  /'(i)7,  a  square  hole  cut  through  the  buttocks  of  some 
ships,  immediately  under  the  counter,  to  load  or  unload  the 
planks  and  pieces  of  timber,  which,  on  account  of  their  great 
length,  <^ould  not  be  got  in  or  out  otherwise. 

RAFTERS,  in  Building,  arc  pieces  of  limber,  which,  standing 
by  pairs  on  the  raising  piece,  meet  in  an  angle  at  the  top,  and 
f(;rm  the  roof  of  a  building. 

RAGG.or  Rowlv,  a  genus  of  stones  belonging  to  the  siliceous 
class.     It  is  of  a  dusky  or  dark  gray  colour,   with  many  small 
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.shining  crystals,  having  a  granular  texture,  and  acquiring  an 
ochry  crujt  by  exposure  to  the  air. 

RAIA,  the  Hay,  in  Natural  History,  a  genus  of  fishes  of  the 
order  cartilaginei.  These  fishes  are  found  only  in  the  sea,  where 
they  feed  on  whatever  animal  substances  they  meet  with.  They 
are  sometimes  of  the  weight  of  two  hunHred  pounds.  They 
ronceal  themselves  for  the  greater  part  of  the  winter  in  the 
mud  or  sand  of  the  bottoms,  and,  indeed,  are  seldom  seen  near 
the  surface  of  the  water.  The  female  is  larger  than  the  male, 
and  produces  her  offspring  living,  and  only  one  at  a  time  ;  the 
young  extricating  itself  gradually  from  its  confinement,  and 
rem.Tining  some  time  attached  by  the  umbilical  vessels,  after  its 
complete  appenrance.  There  are  nineteen  species  ;  the  skate  is 
me  of  the  Inrgest  of  the  genus,  weighing  sometimes  two  hun- 
Ired  poun'ls,  and  one  of  the  size  is  reported  to  have  been  served 
ip  at  St.  John's  College,  Cambridge;  it  is  the  most  esteemed 
species  of  the  genus.  The  thorn-back  is  much  inferior  to  the  skale 
ill  size  and  goodness.  It  is  distinguished  by  its  long  and  curved 
spines,  on  its  upper  surface.  The  above  are  rhoinboidal.  The  sting- 
ray inhabils  the  Indian  and  Mediterranean  seas,  and  its  tail  is 
armed  with  a  very  long  serrated  spine,  with  which  it  can  infiiet 
very  formidable  wounds,  and  which  it  casts  off  every  year.  This 
was  formerly  supposed  to  contain  the  most  subtle  poison.  It 
injures,  however,  only  by  piercing  and  laceration  ;  and  to  pre- 
vent this,  the  tail  is  almost  always  cut  oft'  as  soon  as  the  fish  is 
caught.  The  torpedo  inhabits  the  Mediterranean  and  the  North 
seas,  and  grows  to  the  weight  of  twenty  pounds.  This  fish 
possesses  a  strong  electrical  power,  and  is  capable  of  giving  a 
very  considerable  shock  through  a  number  of  persons  forming  a 
communication  with  it.  This  power  was  known  to  the  ancients, 
butexaggerated  by  them  with  all  the  fables  natural  to  ignorance, 
and  it  is  only  recently  that  the  power  was  ascertained  to  be 
truly  electric.  It  is  conducted  by  the  same  substances  as  elec- 
tricity, and  intercepted  by  the  same.  In  a  minute  and  a  half 
no  fewer  than  fifty  shocks  have  been  received  from  this  animal, 
■when  insulated.  The  shocks  delivered  by  it  in  air  are  nearly 
four  times  as  strong  as  those  received  from  it  in  water.  This 
power  appears  to  be  always  voluntarily  exercised  by  the  tor- 
pedo, which  occasionally  may  be  touched  and  handled  without 
its  causing  the  slightest  agitation.  When  the  fish  is  irritated, 
however,  this  quality  is  excercised  with  proportional  eflect  to 
the  degree  of  irritation,  and  its  exercise  is  stated  in  every 
instance  to  be  accompanied  by  a  depression  of  the  eyes. 

RAIL,  or  Water  Rail,  in  Ornithology,  the  name  of  a  bird 
of  a  long  slender  body,  with  short  concave  wings.  The  legs  of 
this  bird  are  placed  very  far  behind,  and  are  of  a  dusky  fiesh 
colour.  Its  toes  are  very  long,  and  though  the  feet  are  not 
■webbed,  it  takes  the  water,  swims  with  ease,  and  is  often 
observed  to  run  apparently  along  its  surface.  It  delights  less 
in  flying  than  in  running,  which  it  docs  very  swiftly  along  the 
margins  of  brooks  covered  with  rushes.  In  running,  it  occa- 
sionally flirts  up  its  tail  ;  and  in  flyins;,  its  legs  hang  down.  Pen- 
nant sajs,  that  it  is  an  unique  species. 

Rail  Land,  in  Ornithology,  is  a  migrating  bird.  It  has  a 
short,  strong  thick  bill,  and  is  generally  found  among  corn, 
grass,  broom,  or  furze.  It  leaves  this  kingdom  before  winter. 
It  abounds  in  Anglesea,  where  it  appears  about  the  middle  of 
April,  and  is  supposed  to  come  from  Ireland.  Of  the  Hebrides 
and  Orkneys  it  is  generally  an  inhabitant. 

RAILING,  in  Rural  Economy,  is  a  sort  of  fence  constructed 
with  posts  and  rails.  It  is  frequently  used  to  protect  young 
hedge  fences  and  trees  from  the  depredations  of  cattle  or 
other  animals. 

RAILLERY,  Dr.  Johnson  has  defined  to  be  a  slight  satire 
or  satirical  merriment ;  and  another  writer  has  compared  it  to 
a  light  that  dazzles,  but  does  not  burn.  It  is  serious,  severe, 
and  good-huinouied,  and  if  it  perplexes  it  should  never  offend. 

RAILWAY,  Tram  or  Dram  Road,  in  Rural  Economy,  is  a 
track  constructed  of  wood,  stone,  or  other  materials,  but  chiefly 
of  iron,  upon  the  level  surface  of  an  inclined  plane,  or  in  other 
situations,  for  the  purpose  of  diminishing  friction,  and  for  the 
more  easy  conveyance  of  heavy  loads  of  any  kind  of  articles. 
Until  very  lately,  rail  roads  «erc  ehii-ny  eniilined  to  mines  of 
various  <lescription3,  l>ut  they  are  now  coming  into  more  gene- 
ral use,  and  are  capal)Ie  of  being  applied  with  advantage  to 
many  roads  on  which  they  have  never  yet  made  their  appear- 


ance. In  Derbyshire,  Shropshire,  Lancashire,  and  several 
other  counties,  they  are  very  numerous,  some  of  them  extend- 
ing several  miles.  At  first  timbers  were  laid  down,  on  which 
flat  bars  of  iron  were  nailed.  This  was  afterwards  succeeded 
by  cast  iron  of  snfticient  thickness,  and  the  timber  was  dis- 
missed. The  benefits  arising  from  these  rail  roails  have  given 
rise  to  numerous  calculations.  Dr.  Anderson  estimates,  that 
upon  a  perfect  level,  one  horse  of  moderate  strength  can  draw 
with  ease  from  twelve  to  twenty  tons.  On  inclined  planes, 
where  the  ends  of  canals  cannot  be  brought  to  join  the  sea 
without  many  locks,  they  might  be  employed  with  the  greate'^t 
success.  Instead  of  loading  any  pair  of  wheels  with  an 
enormous  weight  which  would  tend  to  crush  the  road  over 
which  they  pass,  it  has  been  found  by  experience  more  bene- 
ficial to  employ  a  string  of  carriages,  that  the  pressure  may  be 
distributed.  Near  Colebrook  Dale  there  is  a  rail  road,  on 
which  loaded  boats  are  drawn  up  to  a  canal  two  hundred  and 
twenty  feet  above  the  level  of  the  Severn,  and  let  down  into  it 
in  a  similar  manner,  by  which  means  twenty-two  locks  are 
saved,  and  the  work  is  executed  in  a  more  expeditions  man- 
ner. This  is  supposed  to  be  the  greatest  inclined  plane  in 
Europe,  or  perhaps  in  the  world  ;  for  though  they  arc  much 
used  in  China  in  the  place  of  locks,  none  of  them  are  equal  in 
height  and  acclivity  to  this. 

RAIN.  This  phenomenon  some  philosophers  have  attributed 
entirely  to  the  influence  of  the  electric  fluid,  and  this  explana- 
tion has  been  rendered  the  more  probable  by  the  circumstance 
of  most  abundant  showers  usually  accomp.Tnying  a  thunder 
storm.  It  is  worthy  observation,  that  much  the  greatest  quan- 
tity of  rain  falls  in  that  time  of  the  year  vthen  the  air  appears 
clearest,  and  when,  from  the  heat,  the  appearance  of  moisture 
on  the  ground  soon  disappears  ;  also,  that  in  warmer  countries 
than  ours,  and  where  the  air  appears  much  clearer,  the  quan- 
tity of  rain  which  falls  greatly  exceeds  that  in  this  country. 
Very  frequently  rain  is  produced  by  the  concussion  or  conden- 
sation of  two  clouds,  the  one  positively  and  the  other  negatively 
electrified  ;  and  this  has  been  proved  by  experiment  with  a  kite 
elevated  to  a  great  height  in  the  air.  There  is  no  necessity  to 
maintain  that  rain  can  never  be  produced  in  any  other  manner. 
The  mean  annual  quantity  of  rain  is  greatest  at  the  equator, 
and  decreases  gradually  as  we  approarh  the  poles.  Thus,  at 
Grenada,  West  Indies,  it  is  \'26  inches;  Cape  Francois,  120: 
Calcutta,  81  ;  Rome,  39  ;  Ens,!an(],  3.5  ;  Fctersburgh,  16. 

The  number  of  rainy  days  is  smallest  at  the  equator,  and 
increases  in  proportion  to  the  distance  from  it.  The  mean  num- 
ber from  north  lalilude  12°  to  4.3°.  being  78;  fiom  43°  to  46°, 
being  103  ;  from  46°  to  50°.  being  l;?4  ;  from  51°  to  60°,  161.  The 
number  of  rainy  days  is  often  more  in  winter  than  in  summer  ; 
but  the  quantity  of  rain  is  greater  in  sunniier  than  in  winter. 
According  to  an  observation  made  in  England,  if  two  vessels 
of  equal  extent  be  exposed  at  dillerent  heights,  and  the  quan- 
tity of  water  which  falls  into  them  during  any  considerable  time, 
for  instance,  a  year,  be  measured,  it  is  found  that  the  vessel  at 
the  greater  height  receives  less  water.  This  seems  to  point  out 
that  the  drops  of  rain  become  larger  as  they  fall,  by  the  precipi- 
tation of  the  watery  vapours  which  they  encounter  ;  and  that 
in  lowering  the  temperature  of  the  space  w  liich  they  traverse, 
they  cause  these  vapours  to  precipitate  more  abundantly. 
This  experiment,  repeated  at  the  observatory  at  Paris,  gave 
the  same  result.  A  necessary  consequence  is,  that,  in  general, 
more  rain  falls  in  the  valleys  than  on  the  hills. 

The  quantity  of  rain  which  has  fallen  in  dilTcrcnt  places 
has  been  accurately  observed,  and  from  which  it  appears, 
tliat  much  depends  upon  local  situation.  The  quantity  of  rain 
which  fell  at  Paris  in  the  course  of  a  year,  taken  at  a  medium 
of  six  years,  was  20M9  inches;  and  in  London,  the  medium 
quantity  per  annum,  for  the  same  number  of  years,  was  23001. 
Much,  however,  depends  upon  the  height  of  the  rain-gage  from 
the  surface  of  the  earth,  more  than  upon  the  comparative  alti- 
tudes of  it  with  reference  to  the  surface  of  the  sea,  or  any  fixed 
point ;  the  rain-gage  on  the  top  of  a  mountain,  giving  nearly 
as  much  as  that  in  tlie  plain  beneath  ;  whereas,  one  gage 
placed  on  the  lop  of  a  house  or  church,  and  another  below,  give 
very  din"erent  quantities.  The  following  table  exhibits  the 
results  of  several  very  accurate  observations  made  on  three 
gages,  one  at  the  bottom  of  a  house,  another  at  the  top  of  the 
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same,  and  a  third  on  Westminster  Abbey,  the  greatest  care 
hvlng  taken  that  none  of  the  water  should  evaporate  after  it 
entered  the  )?!>sc,  by  passinj;  it  through  a  narrow  tube  into  a 
bottle  well  stopped  below. 

From  these  results  it  will  appear,  that  there  fill  below  the 
top  of  a  house  above  a  lifth  part  more  rain  than  what  fi-ll  in  the 
same  space  above  the  top  of  the  same  house.  And  that  there 
fell  upon  Westminster  ,\bbcy  not  much  above  half  what  was 
found  to  fall  in  the  same  space  below  the  tops  of  the  houses. 
This  experiment  has  been  repeated  in  other  places  with  the 
same  result;  and,  notwilhstandinf;  the  cause  of  this  extraor- 
dinary dillcrcnce  has  not  vet  been  discovered,  it  is  at  the  same 
time  useful  to  be  apprised  of  it,  to  prevent  any  inaccurate  con- 
elusiuns  from  a  comparison  of  dill'ereut  gages. 

The  Qua7UUy  of  Rain  which  fell  in  London  from  July  7,  to  July  C 
in  the  succeeding  Year. 


MONTHS. 


From  July  7tb  to  the  31st. 

August 

September, 

October, 

November, 

December, 

January, 

February, 

March, 

April 

May, 

June, 

July  7 


Lower 

Gage  of 

Hoase. 


Inches, 
3-.J91 
0-568 
0-421 
2-347 
1079 
1-612 
2071 
2-8G1 
1-807 
1-437 
2-432 
1-997 
0-396 


22-608 


Midille  (Jngc, 
Top  of  a 
House. 


Inches. 
3-210 
0-479  ) 
0-344  i 
2-061 
0-842 
1-258 
1-455 
2-494 
1-303 
1-213 
1-745 
1-4-20) 
0-309  i 


18139 


Upper 

Giige  on 

Weslmitisler 

Abbey. 


Inches. 
2-311 

0-508 

1-416 
0-632 
0-994 
1-035 
1-.335 
0-587 
0-994 
1-142 

1-145 


12099 


The  following  Table  exhibits  similar  Experiments,  made  on 
two  Gages,  one  on  the  Top  of  Mount  Rennig,  in  Wales,  and 
another  in  the  Plain  1350  feet  below  the  other. 


Bottom  of  the 
Mouiithin. 

Top    of  the 
Mountain. 

From  July    6  to  IC, 

Inches. 
0-709 
2-186 
0-610 

3-234 

0-747 
1-281 

Inches. 
0-648 
2- 124 
0-656 

2-464 

0-885 
1-388 

July  16  to  29 

July  29  to  Aug.  10 

Sept.  9,  both  bottles  bad  run 
over. 

From  Sept.  9  to  30,  

Oct.  17,  bottles  run  over. 
From  Oct.  17  to  22, 

Oct.  22  to  29, 

8-766 

8-166 

These  experiments  justify  the  assertion  made  above,  viz. 
that  the  quantity  of  rain,  in  any  place,  depends  principally 
upon  its  altitude  above  the  surface  of  the  earth,  and  not  much 
upon  the  comparative  altitude  of  two  places  wjth  regard  to  the 
.surface  of  the  sea,  and  consequently  not  upon  the  rarity  or  den- 
sity of  the  atmosphere,  as  was  for  a  long  time  supposed  by  phi- 
losophers. 

RAINBOW.  The  rainbow  is  a  circular  image  of  the  sun 
variously  coloured.  It  is  thus  produced  ;  the  solar  rays,  enter- 
ing the  drops  of  falling  rain,  are  refracted  to  their  farther  sur- 
faces, and  thence  by  one  or  more  reflections  transmitted  to  the 
eye.  At  their  emergence  from  the  drop,  as  well  as  at  their 
89. 


entrance,  they  suffer  a  refraction,  by  which  the  rays  are  sepa- 
rated into  their  dillcrcnl  colours,  and  thus,  lliereforr,  arc  cxbi- 
bited  to  an  eye  propi-rly  placid  to  rcrcive  them.  That  this  is 
the  true  account  of  the  forniatinn  of  the  rainbow,  appears  from 
the  following  considerations.  1.  That  a  bow  is  never  seen  but 
when  rain  is  falling,  and  the  sun  shining  at  the  same  time,  and 
that  the  sun  and  bow  are  always  in  opposite  quarters  of  the 
heavens;  this  every  one's  experience  canleslifj.  2.  That  the 
same  appearance  can  be  artilieia'ly  represented  by  means  of 
water  thrown  into  the  air,  whrn  the  spectator  is  placed  in  a  pro- 
per position  with  bis  back  turned  to  the  sun  : 

Let  A  B  be  a  drop  of  water, 
and   C  D  a  pencil  of  solar  rays 
incident  thereon  ;  if  all  the  rays 
of  any  one  colour,  as  red,  be- 
l^'-'iSE?'---'.'''   '""Ki"K  to  the  pencil  C  I),   be 
••';!   refracted  to  the  same  point   (i, 
and  thence  reflected,  they  v»ill 
^  fall  on  the  space  R  Q,  with  the 

same  obliijuity  and  at  the  same  distances  from  each  other,  as 
the  refracted  rays,  if  proceeding  backward  from  G,  would  fall 
on  the  space  TS  ;  but  these  at  their  refraction  would  emerge 
into  T  D,  C  S,  &c.  parallel  to  each  other,  and  therefore  will 
enter  an  eye  properly  placed  copiously  enough  to  cause  a  sen- 
sation ;  a  red  colour  will  therefore  appear  in  the  direction  of 
these  rays,  and  so  of  others.  But  if  tlie  refracted  rays  do  not 
meet  in  the  same  point,  the  rcnecled  rays  will  not  fall  on  the 
surface,  at  the  same  distance  from  each 
other,  as  PTand  IS  do,  though  their  ob- 
liquity to  the  surface  be  equal  to  that  of 
the  latter  :  therefore  the  refracted  rays 
will  emerge,  diverging  from  each  other, 
and  consequently  w  ill  not  enter  the  eye 
copiously  enough  to  cause  a  perception  of 
their  colour.  It  is  plain  that  where  the 
rays  of  any  colour  emerge  parallel,  all  these  emerging  rays 
will  be  inclined  to  the  incident  rays  in  the  same  angle.     And 

by  ealcidation  it  is 
found,  that  the  red 
rays  u  hen  tlicy  emerge 
parallel  to  each  other, 
make  with  the  inci- 
dent rays  an  angle, 
ABO,  of  42°  2',  and 
the  violet  an  angle, 
AGO,  of  40"  17',  and 

the  rays  of  the  other 

'■^  -f^  colours  angles  greater 

than  the  latter,  and 
less  than  the  former.  If  through  the  eye  which  receives  the 
emerging  rays,  there  be  drawn  a  line  A  X,  parallel  to  the  inci- 
dent rays,  it  will  make  with  the  emerging  ravs  of  each  colour, 
angles  RAX,  and  V  A  X,  &e.  equal  to  the  above.  This  line 
A  X  is  called  the  axis  of  vision.  The  several  drops  placed  in 
the  lines  A  R,  A  V,  &c.  will  exhibit  to  the  eye  at  A,  the  several 
prismatic  colours  respectively,  as  appears  from  what  has  been 
said  ;  and  if  those  lines  be  supposed  to  revolve  with  a  conical 
motion  round  the  axis  of  vision,  it  is  evident  for  the  same  rea- 
son, that  all  the  drops  placed  in  each  of  the  conic  surfaces  so 
generated,  will  transmit  the  rays  of  each  colour  respectively  to 
the  eye,  and  therefore  that  a  number  of  circular  concenlrie 
arches  of  the  prismatic  colours  adjoining  to  each  other,  will  be 
exhibited  to  the  eye.  This  explanation  relates  to  the  interior 
bow,  whose  colours  beginning  from  the  outside,  are  red,  orange, 
&c.  as  in  the  prismatic  spectrum,  which  bow  can  never  be  seen 

if  the  sun  be   elevated   more  than 
42°  i'  above  the  horizon  ;  for   the 
horizon  H  O  always  makes  with  the 
H  axis  of  vision,  A  X,  an  angle  equal 
to  the  elevation  of  the  sun  ;  there- 
fore in  the  case  here  slated,  the 
line  A  Q,  marking  the  vertex  of'a 
rainbow,  would  fall  entirely  below  the  horizon.     As  the  interior 
bow  is   formed  by  one  reflection  and  two  refractions,  so  the 
exterior  bow  is  formed  by  two  reflections  and  two  refractions,  at 
I  the  surfaces  of  the  drops  of  falling  rain.     If  the  red  ray  T)f  any 
10  M 
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pancil,CD,of  solar  rays,  after  refrac-  ^ 
tion,  intersect  each  other  at  R,  so 
that  when  reflected  at  T  V,  they  may 
proceed  parallel  within  the  drop, after 
a  'id  reflection  at  XQ,  they  will  pro- 
ceed to  LM,  intersecting  each  other 
at  S,  eijually  distant  from  XQ,  as  R 

is  from  T  V,  and  as  the  rays  Q  T,  X  V,  if  they  proceeded  back- 
ward, would  after  reflection  so  fall  on  the  surface,  N  O,  as  to 
be  refracted  into  air  parallel  to  each  other  ;  so  X  M,  Q  L,  fall- 
ing on  the  surface  precisely  in  the  same  circumstance,  shall  be 
refracted  to  the  eye  parallel  to  each  other,  and  therefore  will 
enter  it  copiously  enough  to  cause  a  perception  of  their  colour, 
(and  so  of  the  rest).  The  red  rays,  when  snicrging  parallel  after 
two  reflections,  are  by  calculation  found  to  make  with  the  inci- 
dent rays,  and  therefore  with  the  axis  of  vision,  an  angle  of  50'^ 
57'.  The  violet  rays,  when  emerging  parallel,  are  found  to  make 
with  their  incident  rays,  and  therefore  with  the  axis  of  vision, 
an  angle  of  54°  7' :  the  other  emerging  rays  meet  the  axis  of 
vision  in  the  intermediate  angles.  And  hence  it  is  easy  to  ex- 
plain the  generation  of  the  exterior  bow  in  the  same  manner  as 
that  of  the  interior.  It  is  to  be  remarked,  tliat  the  order  of 
colours  in  the  exterior  bow  is  the  reverse  of  that  in  the  interior, 
and  the  reason  of  this  appears  in  the  above  explanation.  For 
A  E,  3d  figure  above,  which  marks  the  direction  of  the  violet 
rays  in  the  outer  bow,  contains  with  AX,  the  axis  of  vision,  a 
greater  angle  than  A  U,  (which  marks  the  direction  of  the  red 
rays,)  contains  with  the  same  axis.  And  the  reverse  is  the  case 
in  the  interior  bow.  It  is  evident,  (for  a  reason  similar  to  that 
given  in  the  case  of  the  interior  bow)  that  an  exterior  bow  can- 
not be  seen  when  the  elevation  of  the  sun  is  above  54°  7'. 

Lunm-  Rainbow.  An  iris  formed  by  the  refraction  of  the 
moon's  rays,  in  drops  of  rain,  in  the  night-time. 

Marine  Rainbow,  the  Sea  Bow,  is  a  phenomenon  sometimes 
observed  in  a  much  agitated  sea,  when  winds,  sweeping  part  of 
the  tops  of  the  waves,  carry  them  aloft,  so  that  the  rays  of  the 
sun  are  refracted,  Sec.  as  in  a  common  shower. 

RAINGAGE,  or  Pluviometer,  a  machine  for  measuring  the 
quantity  of  rain  that  falls.  There  are  various  kinds  of  rain- 
gages  ;  that  used  at  the  apartments  belonging  to  the  Royal 
Society  at  Somerset-house,  is  thus  described  : — The  vessel  that 
receives  the  rain  is  of  a  conical  form,  strengthened  at  the  top 
by  a  brass  ring  twelve  inches  in  diameter.  The  sides  of  the 
funnel  and  inner  lip  of  the  brass  ring  are  inclined  to  the  hori- 
zon in  an  angle  of  more  than  05°,  and  the  outer  lip  in  an  angle 
of  more  than  50°,  which  are  such  degrees  of  steepness,  that 
there  seems  no  probability  either  that  any  rain  which  falls 
within  the  funnel,  or  on  the  inner  lip  of  the  ring,  shall  dash  out, 
or  that  which  falls  on  the  outer  lip  shall  dash  into  the  funnel. 
The  annexed  figure  represents  a  raingage  of  the  best 
construction.  It  consists  of  a  hollow  cylinder,  having 
within  it  a  cork  ball  attached  to  a  wooden  stem,  which 
passes  through  a  small  opening  at  the  top,  on  which  is 
placed  a  large  funnel.  When  this  instrument  is 
placed  in  the  open  air  in  a  free  place,  the  rain  that 
falls  within  tlie  circumference  of  the  funnel  will  run 
down  into  a  tube,  and  cause  the  cork  to  float ;  and 
the  quantity  of  water  in  the  tube  may  be  seen  by  the 
height  to  which  the  stem  of  the  float  is  raised.  The 
stem  of  the  float  is  so  graduated  as  to  shew,  by  its 
divisions,  the  number  of  perpendicular  inches  of  water 
which  fell  on  the  surface  of  the  earth  since  the  last 
observation.  It  is  hardly  necessary  to  observe,  that 
after  every  observation  the  cylinder  must  be  emptied. 

A  very  simple  raingage,  and  one  which  answers  all  practical 
purposes,  consists  of  a  copper  funnel,  the  area  of  whose  open- 
ing is  exactly  ten  square  inches;  this  funnel  is  fixed  in  a  bottle, 
and  the  quantity  of  rain  caught  is  ascertained  by  multi'plying 
the  weight  in  ounces  by  173,  which  gives  the  depth  in  inches 
and  parts  of  an  inch.  In  fixing  these  gages,  care  must  be  taken 
that  the  rain  may  liavc  free  access  to  them  ;  hence,  the  tops  of 
buildings  are  usually  the  best  places.  When  quantities  of  rain 
collected  in  them  at  different  places  are  compared,  the  instru- 
ments ought  to  be  fixed  at  the  same  heights  above  the  ground 
at  both  places,  because,  at  difl'erent  heights,  the  quantities  aic 
always  different,  even  at  the  same  place.    Ste  Rain. 
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RAISING  a  Pujc/ioie,  the  act  of  disposing  certain  instruments 
or  machines,  in  such  a  manner  as  that,  by  their  mutual  effects, 
they  may  produce  a  mechanical  force  suflicient  to  overcome 
the  weight  or  resistance  of  the  object  to  which  this  machinery 
is  applied. 

RAISINS,  grapes  prepared  by  suffering  them  to  remain  on 
the  vine  till  they  are  perfectly  ripe,  and  then  drying  them  in 
the  sun,  or  by  the  heat  of  an  oven.  The  difl'erence  between 
raisins  dried  in  the  sun,  and  those  dried  in  ovens,  is  very  obvi- 
ous :  the  former  are  sweet  and  pleasant ;  but  the  latter  have  a 
latent  acidity  with  the  sweetness,  that  renders  them  much  less 
agreeable. 

RAIT,  in  Rural  Economy,  a  term  used  to  signify  the  pro- 
cess or  operation  of  dissipating  the  sap  of  vegetables  by  expo- 
sure to  moisture,  or  the  influence  of  the  atmosphere.  It  is 
sometimes  applied  to  hay  when  it  has  been  much  exposed  to 
the  alternations  of  wet  and  dry  weather,  but  more  particularly 
to  hemp  and  flax.  The  process  of  raiting  requires  much  nicety, 
its  design  being  to  detach  the  covering  or  bark  of  hemp  and 
flax  from  the  stalk,  by  spreading  the  plants  thinly  upon  close 
grassy  surfaces,  or  putting  them  into  water  during  a  given  time 
for  the  same  purpose. 

RAKE,  in  Agriculture,  a  tool  of  the  tooth  kind,  made  use  of 
for  many  purposes  of  husbandry,  as  for  collecting  together  hay, 
corn,  stubble,  roots,  leaves,  and  other  similar  materials.  Of 
this  implement  there  are  many  descriptions. 

Rake,  the  projection  of  the  upper  parts  of  a  ship  at  the 
height  of  the  stem  and  stern,  beyond  the  extremities  of  the 
keel  ;  thus,  if  a  plummet  is  hung  from  the  top  of  a  ship's  stern, 
so  as  to  be  level  with  the  continuation  of  the  keel,  the  distance 
between  the  after-end  of  the  keel  and  the  plummet  will  be  the 
length  of  the  rake  of  the  stern. 

Rake,  is  also  applied  to  the  masts  when  they  are  out  of  a 
perpendicular  situation,  as,  that  ship's  mainmast  rakes  aft. 

Raking,  the  act  of  cannonading  a  ship  on  the  stern  or  head, 
so  as  that  the  balls  shall  range  the  whole  length  of  the  decks, 
which  is  one  of  the  most  dangerous  incidents  that  can  happen 
in  a  naval  action  ;  this  is  frequently  called  raking  fore  and  aft, 
and  is  similar  to  what  is  termed  by  engineers  enfilading. 

Rake,  or  Vein,  in  Geology,  is  the  most  common  repository 
of  metallic  ores.  These  veins  intersect  mountains  sometimes 
nearly  in  a  vertical  manner,  but  more  generally  with  a  greater 
or  less  degree  of  inclination  from  a  perpendicular. 

RALLYING,  in  War,  re-assembliug  or  calling  together 
troops  broken  and  put  to  flight. 

RAM,  in  Hydraulics,  is  a  machine  for  raising  water  to  any 
given  height,  by  means  of  the  momentum  of  a  stream  of  water 
flowing  through  a  pipe.  The  passage  of  the  pipe  being  stopped 
by  a  valve,  which  is  raised  by  the  stream  as  soon  as  its  motion 
becomes  sufficiently  rapid,  the  whole  column  of  water  concen- 
trates on  the  valve,  and  acts  as  a  single  solid,  so  that  it  must 
resist  any  pressure.  Now  if  the  valve  open  into  a  pipe  leading 
to  an  air  vessel,  a  certain  quantity  of  water  will  be  forced  into 
it,  so  as  to  condense  the  air  more  or  less  rapidly,  to  the  degree 
that  may  be  required  for  raising  a  portion  of  the  water  con- 
tained in  it  to  any  given  height. 

Ram,  in  Mythology,  the  name  of  the  highest  god  among  the 
Gentoos. 

Ram,  Battering,  in  Artillery,  is  a  military  engine  with  an 
Iron  head,  resembling  that  of  a  ram,  much  used  by  the  ancients 
to  batter  and  break  down  the  walls  of  places  besieged  ;  but  since 
t!ie  invention  of  cannon,  this  once  formidable  Instrument  has 
been  dismissed  from  service.  Battering  rams  were  of  three 
kinds  ;  the  first  rude  and  plain,  the  others  artificial  and  com- 
pound. The  first  appears  to  have  been  nothing  more  than  a 
huge  beam  headed  «ith  iron,  with  which  men  by  mere  muscular 
force  assailed  a  wall,  and  yet  produced  but  little  cfl'ect.  Jose- 
phus  describes  a  second  sort  of  battering  ran,  as  reseml>ling 
the  mast  of  a  ship  suspended  horizontally  in  the  middle  by  rope.s 
fastened  to  another  beam  above,  which  is  fixed  on  posts  for  its 
support.  Thus  balanced,  it  is  swung  by  a  number  of  men,  in 
proportion  to  its  weight,  with  its  head  violently  against  the 
wall,  from  which  it  recoils,  and  becomes  prepared  for  another 
stroke.  Scarcely  any  building  could  resist  the  tremendous  blows 
of  this  machine.  The  third  sort  dill'ercd  from  the  second  only 
by  having  covering  for  the  soldiers,  to  guard  them  against  mis- 
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siles  thrown  from  tlic  walls.  Some  of  these  dcstruclivc  iiislru- 
nient.H  were  siispciulcd  in  n  fr.imo  nioiintcd  on  uhctls  for  their 
more  easy  conveyance  from  place  to  place  ;  and  wc  arc  infoniicd 
by  Plutarch  and  'VilriiviiiH.  tliatllicy  varied  in  Icnutli  from  KO  to 
upwards  of  one  hundred  feet;  and  while  from  the  elfect.s  the 
largest  have  been  know  n  to  produce,  modern  calculators  have 
estimated  their  weight  at  more  that  three  hundred  tons.  So 
late  ns  the  fourteenth  century  the  ram  was  much  in  use.  It 
was  cinnloyed  hy  Sir  Cliristoplicr  Wren  in  demolishing  the 
walls  of  the  old  church  of  St  Paul's,  in  order  to  his  erectin);thc 
present  structure,  and  was  found  to  he  an  excellent  machine 
for  the  completion  of  his  purpose.     i>tc  IJattrhinu  Ham. 

K.VMA,  in  Hindoo  .Muholojry,  the  name  of  a  eelehratcd  mor- 
tal, in  whom  their  deity  Vishnoo  was  incarf)ated  forthc  purpose 
of  rclievini;  mankind  from  the  oppression  of  Kavcna,  the  malig- 
nant kinp  of  Lanka  or  Ceylon. 

RAMADAN,  a  sort  of  lent  observed  amon)^  the  Mahonactans 
with  Rreat  rigour,  during  vhich  they  fast  the  whole  day  from  the 
first  appearance  of  a  new  moon  until  the  next  new  moun  ap- 
pears. To  make  amends  for  this  abstinence,  their  uiglits  are 
spent  in  riot  and  dissipation. 

UAM.\YAN.\,  the  title  of  a  pnent  in  Sanscrit,  of  great  cele- 
brity in  India,  regarded  as  sacred  by  some  sects,  and  greatly 
venerated  by  all.' 

KAMI,  in  Hindoo  Mythology,  one  of  the  many  names  of  the 
goddess  Parvali. 

RAMMER,  is  a  cylindrical  block  of  wood  nearly  fitting  the 
bore  of  a  cannon,  and  fastened  on  a  wooden  stall',  or  on  a  stifl' 
rope  well  served  with  spun  yarn.  It  is  used  to  drive  the  charge 
of  a  cannon  home,  or  to  the  innermost  part  of  it.  The  rope- 
rammers  are  most  general  in  ships  of  war. 

RAMPART,  in  Fortification,  a  massy  bank  or  elevation  of 
earth  raised  above  the  body  of  a  place,  to  shelter  those  within 
from  the  direct  fire  of  the  enemy. 

RAMPHASTO.S,  the  Toucan,  &c.  a  genus  belonging  to  the 
order  of  pica;.  The  bill  is  very  large,  and  serrated  outwardly. 
The  nostrils  are  situated  behind  the  base  of  the  beak  ;  and  in 
most  of  the  species  the  feet  are  toed,  and  placed  two  forwards 
and  two  backwards.  The  tongue  is  long,  narrow,  and  feathered 
on  the  edges.     Mr.  Latham  enumerates  15  different  species. 

RAMPHOID,  a  particular  point  of  retrogression. 

RAMSDEN'S  Macihni;  for  dhulhip  Muthematical  Instru- 
ments, is  a  useful  invention,  by  which  these  divisions  can  be 
performed  with  exceedingly  great  accuracy,  such  as  would 
formerly  have  been  deemed  incredible.  On  discovering  the 
method  of  constructing  this  machine,  its  inventor,  Mr.  Jesse 
Rarasden,  received  £615  from  the  commissioners  of  longitude  ; 
engaging  himself  to  instruct  a  certain  number  of  persons,  not 
exceeding  ten,  in  the  method  of  making  and  using  this  machine 
from  the  '28lh  of  October,  1775,  to  2Hth  of  October,  1777;  also 
binding  himself  to  divide  all  octants  and  sextants  by  the  same 
engine,  at  the  rate  of  three  shillings  for  each  octant,  and  six 
shilings  for  each  brass  sextant,  with  Nonius's  divisions  to  half- 
minutes,  fur  as  long  lime  as  the  commissioners  should  think 
proper  to  let  the  engine  remain  in  his  possession.  Of  this  sum 
of  £015  paid  to  Mr.  Ramsden,  £300  were  given  him  as  a  reward 
for  the  improvement  made  by  him  in  discovering  the  engine, 
and  the  remaining  £315,  for  his  giving  up  the  property  of  it  to 
the  commissioners. 

This  engine  consists  of  a  large  wheel  of  bell  metal,  supported 
on  a  mahogany  stand,  having  three  legs,  which  arc  strongly 
connected  together  by  braces,  so  as  to  make  it  perfectly  steady. 
On  each  leg  of  the  stand  is  placed  a  conical  friction-pulley, 
whereon  the  dividing  wheel  rests  :  to  prevent  the  wheel  from 
sliding  off  the  friction  pulleys,  the  bell  metal  centre  under  it 
turns  in  a  socket  on  the  top  of  the  stand.  The  circumference 
of  the  wheel  is  ratched  or  cut  into  21G0  teeth,  in  which  an  end- 
less screw  acts.  Six  revolutions  of  the  screw  will  move  the 
wheel  a  space  equal  to  one  degree.  Now,  a  circle  of  brass 
being  fixed  on  the  screw  arbor,  having  its  circumference  divided 
into  GO  parts,  each  division  will,  consequently,  answer  to  a 
motion  of  the  wheel  of  10  seconds,  six  of  them  will  be  equal  to 
a  minute,  5cc.  Several  different  arbors  of  tempered  steel  are 
truly  ground  into  the  socket  in  the  centre  of  the  wheel.  The 
upper  parts  of  the  arbors  that  stand  upon  the  plane  arc  turned 
of  various  siacs,  to  suit  the  centres  of  different  pieces  of  work 


to  be  divided.  When  any  instrument  is  to  be  divided,  the 
centre  of  it  is  very  exactly  fitted  on  one  of  these  arbors;  and 
the  iiislrument  is  fixed  down  to  the  plane  of  the  dividing  wheel, 
by  means  of  Screws,  which  fit  into  the  holes  made  in  the  radii 
of  the  hIiccI  for  that  purpose.  The  instrument  being  thus  filled 
on  the  plane  of  the  wheel,  the  frame  whieh  carries  the  dividing 
point  is  connected  at  one  end  by  finger  screws,  with  the  frame 
which  carries  the  endless  screw  ;  while  the  oilier  end  embraces 
that  part  of  the  steel  arbor  which  stands  above  the  instrument 
to  be  divided,  by  an  angular  notch,  in  a  piece  of  hardened  steel  ; 
by  this  means  both  ends  of  the  frame  arc  kept  perfectly  steady, 
and  free  from  any  shake.  The  frame  carrying  the  dividing 
point  or  tracer,  is  made  lo  slide  on  Uie  frame  which  carries  the 
endless  screw  to  any  distance  from  llie  eenlrc  of  the  hIiccI,  a» 
the  radius  of  IIjc  instrument  to  be  diviiled  may  r<  quire,  and 
may  be  there  fastened  by  tightening  t«o  clumps  ;  and  ilie  divid- 
ing point  or  tracer  being  connected  willi  the  clumps  by  tlij 
double-jointed  frame,  admits  a  free  and  easy  motion  towards, 
or  from,  the  centre  for  cutting  the  divisions,  without  any  lalcral 
shake.  From  what  has  been  said,  it  appears,  Uiat  an  instru- 
ment thus  (ilted  on  the  dividing  wheel,  may  be  moved  to  any 
angle  by  the  screw  and  divided  circle  on  its  arbor,  and  ihat  this 
angle  may  be  marked  on  the  limb  of  the  instrument  uilli  the 
greatest  exactness  by  the  dividing  point  or  tracer,  which  can 
only  move  in  a  direct  line  tending  to  the  centre,  and  is  altoge- 
ther freed  from  those  inconveniences  that  attend  cutting  by 
means  of  a  straight  edge.  Tliis  method  of  drawing  lines  will 
also  prevent  any  error  that  might  arise  from  an  expansion  or 
contraction  of  the  metal  during  the  time  of  dividing. 

RAMUS,  Peter,  a  celebrated  French  mathematician  and 
philosopher,  was  born  in  1515,  and  fell  a  saciifice  to  his  reli- 
gious opinion,  on  the  massacre  of  St.  Bartholomew's  day,  157'2, 
in  his  57lh  year.  He  was  author  of  several  works  relating  to 
malhematieal  subjects. 

]l.\N,  twenty  cords  of  twine  wound  on  a  reel,  every  cord  so 
parted  by  a  knot  as  to  be  easily  separated. 

RANA,  the  Froy,  in  Natural  History,  a  genus  of  Amphibia 
of  the  order  of  Reptiles.  There  are  thirty-six  species,  ot  w  hicli 
the  following  deserve  the  chief  attention  : — The  common  toad, 
is  found  in  shady  and  damp  situations  throughout  Euiope,  and 
often  is  met  with  in  cellars.  In  spring  it  moves  towards  the 
water,  and  lays  its  ova  in  a  brilliant  band  of  glutinous  sub- 
stance, several  feet  in  length.  The  ova  appear  like  beads  of 
jet,  and  in  fourteen  days  tliese  convolved  larv;c  are  developed 
and  swim  about,  nourishing  themselves  by  insects  and  vege- 
table substances,  till  their  tail  disappears,  and  their  legs  are 
formed,  and  they  pass  from  water  to  land.  The  toad  is  always 
covered  with  tubercles,  is  generally  of  a  dark  brown  colour 
above,  and  a  light  yellow  on  the  lower  parts  both  of  the  body 
and  limbs.  It  lives  to  a  considerable  age,  sur\  iving  in  many 
instances  even  twenty  years;  and  the  case  of  a  toad,  which 
arrived  at  the  age  of  forty,  is  mentioned  by  Mr.  Pennant.  The 
ideas  fornierly  entertained  of  venomous  qualities  possessed  by 
this  animal,  arc  now  ascertained  to  be  well  founded,  as  Sir  H. 
Davy  has  found,  on  dissection  and  analysis,  venomous  matter 
contained  in  follicles  in  the  cutis  vera,  round  the  head,  and  even 
on  the  extremilies. — Statements  have  often  been  published  of 
toads  found  living  in  large  blocks  of  wood  and  of  stone,  with 
no  perceivable  inlet  for  the  air,  and  touched  on  all  sides  by  the 
substance  in  which  they  were  enclosed.  It  is  ascertained  that 
a  toad  will  live  for  many  weeks,  and  even  months,  iu  a  very 
small  case,  or  under  a  pan,  buried  deeply  in  the  earlli.  The 
eyes  of  the  toad  are  remarkable  for  their  clearness  and  beauty, 
and  excite  sensations  of  a  very  different  nature  fioni  that 
disgust,  and  even  horror,  which  its  general  appearance  almost 
universally  excites.  The  Surinam  toad,  much  larger  than  the 
common  toad,  being  sometimes  seven  inches  in  length,  is 
almost  equally  loathsome  with  the  last,  and  is  distinguished 
particularly  by  that  curious  deviation  from  the  general  course 
of  nature,  the  exclusion  of  its  young  from  its  back,  which  con- 
tains a  variety  of  cells  for  their  residence,  and  a  certain  degree 
of  maturation.  The  common  frog,  is  met  with  almost  every 
where  throughout  Europe,  in  low  and  wet  situations,  where  it 
can  procure  that  food  on  which  it  principally  subsists,  worms 
and  insects.  The  green  frog,  is  much  larger  than  the  last  spe- 
cies, and  abonnds  in  many  countries  iu  Europe,  though  but 
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rarelj'  to  be  found  in  Enffland.  They  are  in  some  places  much 
used  for  food,  particularly  in  France,  and  thouglit  fittest  for  the 
table  in  the  montli  of  June.  The  bull-frog,  is  found  in  many 
regions  of  North  America,  and  grows  to  the  length  of  eighteen 
inches  from  the  noss  to  the  hind  feet.  Its  sounds  resemble 
the  lowing  of  a  bull.  They  are  highly  rapacious,  often  commit 
great  depredations  on  the  poultry,  swallowing  even  young  geese 
without  considerable  difticulty.  The  tree  frog,  is  not  found  in 
Great  Britain,  but  is  met  with  in  various  other  parts  of  Europe, 
and  in  elegance  and  activity  is  superior  to  every  other  Euro- 
pean species.  In  summer  it  resides  in  the  woods,  and  haunts 
the  trees  in  quest  of  insects,  which  it  approaches  on  its  belly, 
in  the  same  manner  as  a  cat  to  a  mouse,  and  at  length  seizes 
with  an  elastic  and  instantaneous  spring.  It  is  particularly 
noisy  on  the  approach  of  rain.  In  winter  it  takes  up  its  abode 
in  the  bottom  of  the  waters,  remaining  till  the  spring  in  a  state 
of  torpor. 

RANCIDITY,  in  Chemistery.  Fixed  oils  are  liable,  by 
keeping,  to  undergo  a  change  well  known  by  the  name  of  ran- 
cidity. They  become  thick,  acquire  a  brown  colour,  an  acrid 
taste,  and  a  disagreeable  smell.  The  oil  thus  altered  converts 
vegetable  blues  into  red,  and  of  course  contains  acid. 

RANDOM  Shot,  in  Gunnery,  is  a  shot  made  when  the 
muzzle  of  a  gun  is  raised  above  the  horizontal  line,  and  is  not 
designed  to  shoot  directly  or  point-blank.  The  utmost  random 
of  any  piece  is  about  ten  times  as  far  as  the  bullet  will  go 
point-blank. 

RANELA6H  Rotunda  and  Gardens,  near  Chelsea,  built  and 
opened  for  musical  performances  in  1742.  Degenerating  into 
a  scene  of  licentiousness,  it  was  shut  up  in  1803,  since  which 
the  buildings  have  been  wholly  demolished. 

RANGE,  in  Gunnery,  the  path  of  a  bullet,  or  the  line  it 
describes  from  the  mouth  of  the  piece  to  the  point  where  it 
lodges. 

Range,  a  sufficient  length  of  the  cable  drawn  upon  the 
deck  before  the  anchor  is  let  go,  that,  by  its  sinking  to  the  bot- 
tom without  being  interrupted,  the  flukes  may  be  forced  deeper 
into  the  ground  ;  therefore  the  range  drawn  up  out  of  the  tier 
ought  to  be  equal  in  length  to  the  depth  of  the  water  where  the 
ship  anchors. 

Range,  is  also  the  distance  to  which  a  bomb  or  cannon  ball 
is  thrown  from  a  piece  of  artillery  by  the  explosion  of  gunpow- 
der. The  flight  of  a  shot  is  distinguished  by  artillery  men  into 
two  diflerent  ranges,  of  which  the  first  is  called  the  point-blank, 
and  the  second  the  random  shot;  to  these  also  may  be  added 
the  ricochet,  or  rolling  and  bounding  shot.  The  point-blank 
range  is  the  extent  of  the  apparent  right  line  described  by  a 
ball  discharged  from  a  cannon.  The  random  shot  is,  when,  by 
letting  the  breach  down  upon  the  bed  of  the  carriage,  the  ball 
is  carried  to  its  greatest  possible  distance,  and  describes  a 
curve  in  its  flight.  The  ricochet  is  lired  by  elevating  the  piece 
from  three  to  six  degrees,  and  only  charging  it  with  a  quantity 
of  powder  sufficient  to  carry  the  shot  along  the  face  of  the 
works  attacked;  the  shot,  thus  discharged,  so  as  to  go  just 
over  the  parapet,  rolls,  and  bounds  about,  killing,  maiming,  or 
destroying  all  it  meets  in  its  course,  creating  much  more 
disorder  by  going  thus  slowly,  than  if  thrown  from  the  piece 
with  greater  violence.  As  one  of  the  efl'ects  of  the  bomb  results 
from  its  weight,  the  range  of  mortars  is  extremely  diflerent 
from  that  of  cannon,  because  the  former  is  not  pointed  at  a  cer- 
tain object  like  the  latter,  but  inclined  to  the  horizon  at  a  cer- 
tain angle,  so  that  the  bomb  being  thrown  up  obliquely,  may 
fall  upon  the  place  intended  ;  hence  it  appears,  that  the  mortar 
has  no  point-blank  range,  or  at  least  that  no  use  is  made  of  it. 
To  make  a  bomb  fall  on  a  given  place,  two  things  are  to  be 
considered,  viz.  the  elevation  of  the  mortar,  and  the  quantity  of 
powder  used  to  charge  it:  respecting  the  former,  a  bomb  will 
be  thrown  to  the  greatest  distance  when  the  elevation  of  the 
mortar  is  45  degrees,  it  being  the  half  of  90  degrees,  or  a  right 
angle,  that  is  ecjually  distant  from  the  horizon  and  the  zenith  ; 
hence  it  follows,  that  if  a  mortar  is  elevated  any  number  of 
degrees  above  45,  it  will  throw  the  shell  to  the  same  distance 
as  if  depressed  an  equal  number  of  degrees  below  45 :  where 
weight  is  required,  as  for  the  destruction  of  any  building,  the 
inorlar  should  be  elevated  3S  much  as  possible  for  the  distance, 
but  when  the  business  is  to  fire  on  a  body  of  men,  it  must  be 


pointed  as  much  below  45,  that  the  bomb  may  not  have  force  io 
penetrate  far  into  the  ground,  and  the  splinters  in  the  explosion 
may  do  more  execution.  Ricochet  signifies  duck  and  drake,  a 
name  given  to  the  bounding  of  a  flat  stone  thrown  almost  hori- 
zontally into  the  water. 

It  was  the  opinion  of  engineers  formerly,  that  by  charging 
the  pieces  high,  the  ball  was  thrown  to  a  greater  distance. 
Hence  the  pieces  were  charged  with  two-thirds,  or  even  the 
whole  weight  of  the  shot,  in  order  to  impel  it  with  greater  velo- 
city ;  but  it  has  been  discovered  since,  that  the  half  or  one- 
third  of  the  weight  of  the  ball  is  the  fittest  charge  for  the  piece. 
It  may  not  be  amiss  to  observe  here,  that  the  range  of  cannon 
is  greater  in  the  morning  and  at  night,  than  at  noon  ;  and  in 
cold,  than  in  hot  weather.  The  reason  is,  that  at  these  times 
the  air  being  less  heated,  gives  less  way  to  the  dilatation  of  the 
powder,  which  being,  by  these  means,  confined  as  it  were  to  a 
smaller  sphere  of  action,  must  have  a  stronger  effect  in  propor- 
tion. When  the  lengths  of  cannon  are  proportionable  to  the 
height  of  the  charge,  the  shot  will  be  discharged  with  the  same 
velocity,  whatever  the  calibre  may  be.  The  greatest  distance 
to  which  a  shell  can  be  thrown,  with  the  strongest  charge,  is 
little  more  than  about  1800  or  2000  fathoms.     See  Gunnery. 

To  Range,  is  to  sail  in  a  parallel  direction,  and  near  to,  as, 
"  we  ranged  the  coast;"  "the  enemy  came  ranging  up  along 
side  of  us." 

RANGER,  a  sworn  officer  of  a  forest,  appointed  by  the 
king's  letters  patent,  whose  business  is  to  walk  through  his 
charge,  to  drive  back  the  deer  out  of  the  purlieus,  &c.  and  to 
present  all  trespasses  within  his  jurisdiction  at  the  next  forest 
court. 

RANGES,  in  a  ship,  two  pieces  of  timber  that  go  across 
from  side  to  side:  the  one  on  the  forecastle,  a  little  abaft  the 
foremast;  and  the  other  in  the  beakhead,  before  the  wouldings 
of  the  bowsprit. 

RANK,  in  War,  is  a  row  of  solders  placed  side  by  side. 

Rank,  the  order  or  place  assigned  a  person  suitable  to  his 
quality  or  merit. 

RANSOM,  a  sum  of  money  paid  for  the  redemption  of  a  per- 
son out  of  slavery,  or  for  the  liberty  of  a  prisoner  of  war. 

RANT,  an  extraordinary  flight  of  passion,  overshooting  nature 
and  probability.  It  is  sometimes  introduced  into  the  drama, 
and  occasionally  into  the  pulpit. 

RANUNCULUS,  a  genus  of  the  polyandria  class,  and  poly- 
ginia  order;  in  the  natural  method  ranking  in  the  26th  order, 
multisiliquap.  A  well-known  garden  flower,  of  which  there  are 
many  species.  The  Persian  Crowfoot,  or  Garden  Ranunculus, 
is  the  most  noted. 

RAPE,  in  Law,  is  where  a  man  has  carnal  knowledge  of  a 
woman  by  force,  and  against  her  will  ;  by  18  Bliz.  e.  7,  if  any 
person  shall  unlawfully  and  carnally  know  and  abuse  any 
woman-child  under  the  age  of  ten  years,  whether  with  her  con- 
sent or  against  it,  he  shall  be  punished  as  for  a  rape.  And  it 
is  not  a  sufficient  excuse  in  the  ravisher,  to  prove  that  she  is  a 
common  strumpet  ;  for  she  is  still  under  the  protection  of  the 
law,  and  may  not  be  forced.  Nor  is  the  ofl'ence  of  a  rape 
mitigated  by  shewing  that  the  woman  at  last  yielded  to  the 
violence,  if  such  her  consent  was  forced  by  fear  of  death  or 
duress  ;  nor  is  it  any  excuse  that  she  consented  after  the  fact, 
1  Haw.  108. 

Rape,  is  also  a  name  given  to  a  division  of  a  county,  and 
sometimes  means  the  same  as  a  hundred,  and  at  other  times 
signifies  a  division  consisting  of  several  hundreds. 

RAPE,  in  Gardening,  the  common  name  of  a  plant  of  the 
cabbage  kind. 

Rai'k,  in  Agriculture  the  name  of  a  plant  much  cultivated  for 
its  seed,  and  also  as  a  green  food  for  cattle  and  sheep. 

Rape  0)7,  an  oil  obtained  by  means  of  expression  from  the 
seeds  of  the  above  plant,  in  mills  constructed  for  the  purpose. 
The  refuse  is  valuable  as  manure. 

RAPHANUS,  Radish,  a  genus  of  the  siliquosa  order,  in  the 
tetradynamia  class  of  plants  ;  and  in  the  natural  method  rank- 
ing under  the  39th  order,  siliquosa^.  The  calyx  is  close:  the 
siliqua  torose,  or  swelling  out  in  knots,  sub-articulated,  and 
round.  There  are  two  melliferous  glandules  between  the 
shorter  stamina  and  the  pistil,  and  two  between  the  longer 
stamina  and  the  calyx.     Tliere  are  six  species. 


I 


K  A  P 


DICTIONARY    OF    MECHANICAL    SCIliNCF.. 


RAT 


873 


JiAVlTyS,  nontfcr  I'assinff  up.  Tlio  American  pnpcrs  con- 
tain sonic  roninrkiiMo  accounts  of  a  newly  invrntiil  liuat,  wliirli 
has  l)ccn  LrouRlit  into  operation  on  llic  rapids  of  tlio  Delaware, 
wliirli  ascends  ajtainst  the  stream,  and  tows  up  ordinary  lioats, 
lieavily  laden,  with  it.  Tlie  plan  sccnis  to  be  this  : — The 
anchor  is  dropped  at  the  licad  of  the  rajiid  to  he  passed,  to 
whieh  is  connected  a  rope,  cxtcndinjf  to  the  termination  of  the 
rapid  ;  here  a  i)oat  is  provided,  crossed  by  a  shaft,  to  which  is 
ntlachcd  wJicels  witli  lioats  or  paddles,  of  a  widlli  in  propor- 
tion to  the  power  required  ;  on  this  shaft  is  a  windlass,  or  drum, 
around  which  the  rope  is  passed,  and  thence,  over  the  stern  of 
the  boat,  inti)  the  water;  thus  arranged,  the  boat  is  pushed 
into  the  rapid  ;  and  the  current,  acting  with  all  its  strenf;th 
upon  the  floats,  and  they  presenting  to  the  stream  a  much 
greater  surface  and  resistance  or  hold  for  the  water  than  the 
prow  of  the  boat,  the  wheels  arc  turned  by  the  current,  which, 
winding  up  the  rope,  draws  the  boat  irresistibly  to  the  anchor 
at  the  head  of  the  rapid.  The  boat  has  been  found  to  ascend 
one-half  faster  than  the  current  flows  down,  and  to  be  capable 
of  towing  up  whatever  may  ofl'er  itself. 


The  boat,  having  thus  performed  its  voyage,  its  appen- 
dages are  disengaged,  it  is  dropt  down  with  the  current,  and 
is  then  ready  again  for  another  trip  up  the  rapid.  A  corre- 
spondent of  the  New  York  Evening  Post  says: — "I  had  the 
pleasure  a  few  weeks  since,  of  witnessing  the  lirst  experiment 
of  the  boat  at  that  place,  (opposite  Trenton  on  the  Delaware,) 
and  was  much  surprised  that  an  invention  of  such  great  utility 
had  not  before  been  put  in  operation.  There  can  be  no  doubt 
as  to  the  practicability  of  tlie  plan,  and  the  competency  of  the 
power  to  be  acquired  for  propelling  heavy  laden  boats  against 
rapids  ;  for  in  the  experiment  I  witnessed,  there  was  towed  up 
at  the  same  time,  a  large  Durham  boat,  two  battcaux,  and  tioe/ve 
persons!  The  Durham  boat  was  old  and  leaky,  and  drew  as 
much  water  as  if  loaded  with  three  or  four  tons  ;  and  she 
ascended  the  rapids,  (which  run  at  about  the  rate  often  knots,) 
with  as  great  rapidity  apparently  as  when  without  any  encum- 
brance. Many  of  our  valuable  rivers  have  not  heretofore  been 
navigated  on  account  of  obstructions  in  thera  by  rapids,  which 
have  been  insurmountable;  but  by  the  invention  of  Col.  Clarke, 
such  difTiculties  no  longer  exist.  Much  credit  is  certainly  due 
to  him  for  tlic  invention,  as  it  promises  to  be  of  the  greatest 
utility  to  this  country  in  the  navigation  of  our  rivers;  and  it  is 
presumed  that  his  plan  will  ere  long  be  brought  into  general 
use  throughout  the  United  States." 

R.VPIER,  formerly  meant  an  old-fashioned  cutting  sword, 
but  in  the  more  modern  sense  it  signifies  a  small  sword,  as 
contradistinguished  from  a  cutting  sword. 

RAPINE,  in  Law.  To  take  a  thing  in  private  against  the 
owner's  will  is  theft ;  but  to  take  it  openly,  or  by  violence,  is 
rapine  or  robbery. 

RAPIRTRUM,  in  Botany,  the  wild  turnip,  so  called  from 
its  athnity  to  Rapa,  the  cultivated  one.  It  sometimes  signifies 
a  species  of  the  sea  cabbage. 

R.\PTURE,  an  ecstasy  or  transport  of  mind. 
89. 


R  APUNCULUS,  in  Botany,  a  root  formerly  much  cnltivaled, 
but  at  present  very  little  knoun.  Its  name  is  derived  from  ihe 
rescniMancc  wliic-h  the  root  bears  to  an  oblong  turnip. 

|{  \l(  A  A\I.S,  in  (Jrnitliology,  the  name  of  a  bird  common 
about  the  lakes  and  rivcr't  of  America.  It  i.s  of  the  king- 
fisher kind,  but  nearly  as  large  as  a  duck,  black  on  the  crown, 
but  white  (in  the  breast  and  belly. 

R\I{K,  in  Physics,  a  relative  term,  the  reverse  of  dense, 
bring  used  to  denote  a  considerable  porosity,  or  vacuity  be- 
tween the  particles  of  a  body  ;  as  the  word  dense  in;plics  a 
contiguity  or  closeness  of  the  particles. 

RAREFACTION,  in  Physics,  is  the  makinR  a  body  to  ex- 
pand, or  occupy  more  rocun  or  space,  without  the  accession  of 
new  matter.  It  is  by  rarefaction  tliat  gunpowder  takes  effect  ; 
and  to  the  same  principle  also  we  owe  eiilipiles,  thermometers, 
&c.  The  degree  to  which  air  is  rarefiable,  exceeds  all  imagi- 
nation ;  perhaps,  indeed,  its  degree  of  expansion  is  absolutely 
beyond  all  comprehensilile  limits.  Upon  the  rarefaction  of  the 
air  is  founded  the  mclhod  of  measuring  altitudes  by  the  baro- 
ter ;  in  all  eases  of  which,  the  rarity  of  the  air  is  found  to  be 
inversely  as  the  force  tfiat  compresses  it,  or  inversely  as  the 
weight  of  all  the  air  above  it  at  any  place. 

The  open  air,  in  which  we  breathe,  says  Sir  Isaac  Newton, 
is  8  or  900  times  lighter  than  water,  and  by  consequence 
8  or  000  times  rarer.  And  since  the  air  is  compressed  by  the 
weight  of  the  incundient  atmosphere,  and  the  density  of  the 
air  is  proportionable  to  the  compressing  force,  it  follows,  by 
computation,  that  at  the  height  of  about  seven  English  miles 
from  the  earth,  the  air  is  four  times  rarer  than  at  the  surface  of 
the  earth  ;  and  at  the  height  of '21,  28,  or  35  miles,  it  is  respec- 
tively f)4,'2oG,  or  1024  limes  rarer,  or  thereabouts  ;  and  at  the 
height  of  70,  or  140,  and  210  miles,  it  is  about  1,000,000,- 
1,000,000,000,000.  or  I  ,OOO,O00,O00,O0O,00O,OO(),  &c. 

Mr.  Cotes  has  found,  from  experiments  made  with  a  thermo- 
meter, that  linseed  oil  is  rarefied  in  t!ie  proportion  of  40  to  3L» 
with  the  heat  of  the  human  body  ;  in  that  of  to  lo  to  14,  with  that 
degree  of  beat  wherein  water  is  made  to  boil  ;  in  the  propor- 
tion of  15  to  13  in  that  degree  of  heat  wherein  melted  tin  begins 
to  harden  ;  and  finally,  in  the  proportion  of  23  to  20,  in  that 
degree  wherein  melted  tin  arrives  at  a  perfect  solidily.  The 
same  author  discovered,  that  the  rarefaction  of  the  air,  in  the 
same  degree  of  heat,  is  ten  times  greater  than  that  of  linseed 
oil  ;  and  the  rarefaction  of  the  oil  about  fifteen  times  greater 
than  that  of  the  spirit  of  wine. 

RARITY,  lightness,  thinness,  the  reverse  of  density. 

RAT.     See  Mus. 

A  Simple  Rat  Trap. — Let  a  cask,  ingeniously  placed,  be  half 
filled  with  water,  and  let  a  false  top,  or  lid,  be  nicely  balanced 
about  two  inches  below  the  edge  of  the  mouth  ;  in  the  middle 
of  the  lid  let  some  wholesome  meat  be  fastened,  (as  rats  are 
very  nice,)  so  that,  the  moment  one  of  them  sets  foot  upon  the 
edge,  it  may  be  precipitated  into  the  water  below  ;  and,  as  the 
lid  immediately  resumes  its  position,  the  victim  is  secured,  and 
a  second,  a  third,  or  a  fourth,  may  be  successively  secured  and 
destroyed. 

R.\TAFIA,  a  spirituous  li<|uor,  prepared  from  the  kernels, 
See.  of  several  kinds  of  fruit,  particularly  of  cherries  and  apri- 
cots. Ratafia  of  cherries  is  prepared  by  bruising  the  cherries, 
and  putting  them  into  a  vessel  wherein  brandy  has  long  been 
kept;  then  adding  to  them  the  kernels  of  cherries,  with  straw- 
berries, sugar,  cinnamon,  while  pepper,  nMtnic;;s,  clo\es  ;  and 
to  twenty  pounds  of  cherries,  ten  quarts  of  brandy.  The  ves- 
sel is  left  open  ten  or  twelve  days,  and  then  stopped  close  for 
two  months  before  it  is  tapped.  Ratafia  c<  apricots  is  pre- 
pared two  ways,  viz.  either  liy  boiling  the  apricots  in  wliile 
wine,  adding  to  the  licpior  an  e(|ual  quantity  of  brandy  with 
sugar,  cinnamon,  mace,  and  the  kernels  of  apricots  ;  infusing 
the  whole  for  eight  or  ten  days,  then  straining  the  liquor,  and 
putting  it  up  for  use  :  or  else  by  infusing  the  apricots  cut  in 
pieces  in  brandy,  for  a  day  or  two,  passing  it  through  a  strain- 
ing bag,  and  then  putting  in  the  usual  ingredients. 

HATCH,  or  Rash,  in  Clock-work,  a  sort  of  wheel  having 
twelve  fangs,  w hich  serves  to  lift  up  the  detents  every  hour, 
and  make  the  clock  strike. 

RATCHETS,  in  a  watch,  arc  the  small  teeth  at  the  bottom  of 
the  fusee,  or  barrel,  which  stops  it  in  winding  up. 
10  N 
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RATE,  the  order  or  classes  into  vtliich  the  sliips  of  war  are 
divided  in  the  navy,  according  to  their  force  and  magnitude  ; 
thus,  the 

First  Rate,  comprehends  all  ships  of  one  hundred  guns  and 
upwards,  having 42  pounders  on  the  lower  deck,  24  ditto  on  the 
middle  deck,  12  ditto  on  the  upper  deck,  and  6  ditto  on  the 
quarter  deck  and  forecastle.  They  are  manned  with  850  to 
875  men,  including  their  officers,  seamen,  marines,  servants, 
&c. — N.  B.  In  general  the  ships  of  every  rate  besides  the  cap- 
tain, have  the  master,  the  boatswain,  the  gunner,  the  chaplain, 
the  purser,  the  surgeon,  and  the  carpenter ;  all  of  whom  except 
the  chaplain  have  their  mates  or  assistants,  in  which  are  com- 
prehended the  sail-maker,  the  master  at  arms,  the  armourer,  the 
captain's  clerk,  the  gunsmith,  &c.  The  number  of  other  officers 
are  always  in  proportion  to  the  rate  of  the  ship.  A  first  rate 
has  6  lieutenants,  6  master's  mates,  24  midshipmen,  and  5  sur- 
geon's mates,  who  are  considered  as  genllemen  ;  besides  the 
following  petty  officers,  quarter-masters  and  their  mates,  14; 
boatswain's-mates,  and  yeomen,  8;  gunner's  mates  and  assist- 
ants, G  :  quarter-gunners,  25;  carpenter's-mates,2,  besides  14 
assistants ;  1  steward's-mate  to  the  purser,  &c. 

Second  Rate,  includes  all  ships  carrying  from  90  to  98  guns 
upon  three  decks,  of  wliich  those  on  the  lower  battery  arc  32 
pounders;  and  those  on  the  middle  18  ditto  ;  on  the  upper  deck 
12  ditto,  and  those  on  the  quarter-deck  6  ditto ;  which  usually 
mount  to  4  and  C  ;  their  complement  of  men  is  from  700  to  750, 
in  which  are  6  lieutenants,  4  niaster's-mates,  24  midshipmen, 
and  4  surgeon's  mates  ;  14  quarter  masters,  and  their  mates, 

8  boatswain's  mates  and  yeomen  ;  with  22  quarter  gunners,  2car- 
penter's-mates,  with  10  assistants,  and  1  steward,  and  1  stew- 
ard's mate. 

Tldrd  Rate,  consists  of  ships  from  G4  to  80  cannon,  which  arc 
32,  18,  and  9  pounders.  The  80  gun-ships,  however,  begin  to 
grow  out  of  repute,  and  give  way  to  those  of  74,  70,  &c.  which 
have  only  two  whole  batteries,  whereas  the  former  have  three, 
with  28  guns  planted  on  each,  the  cannon  of  their  upper  deck 
being  the  same  as  those  on  t!ie  quarter  deck  and  forecastle  of 
the  latter,  which  are  9  pounders.  The  complement  in  a  74  is 
650,  and  in  a  64,  500  men  ;  having  in  peace  4  lieutenants  ;  but 
in  war,  5  ;  and  when  an  admiral  is  aboard,  6.  They  have  3 
master's-mates,  16  midshipmen,  3  surgeon's-mates,  10  quarter- 
masters and  their  mates,  6  boatswain's  mates  and  yeomen,  4 
gunner's  mates  and  yeomen,  with  18  quarter  gunners,  1  carpen- 
ter's mate,  with  8  assistants,  and  1  steward  and  steward's  mate 
under  the  purser. 

Fourth  Rates,  consist  of  ships  from  50  to  60  guns  upon  two 
decks  and  the  quarter-deck.  The  lower  tier  is  composed  of  21 
pounders,  and  the  upper  tier  of  12  ditto,  aud  the  quarter  deck 
and  forecastle  6  ditto.  The  complement  of  a  50-gun  ship  is 
350  men  in  which  there  are  3  lieutenants,  2  master's-mates,  10 
midshipmen,  2  surgeon's-mates,  6  quarter-masters  and  their 
mates,  4  boatswain's  mates  and  yeomen,  1  gunner,  and  1  yeo- 
man, with  12  quarter-gunners,  1  capenter's  mate,  and  6  assist- 
ants, and  a  steward  and  steward's  mate. 

All  vessels  of  war  under  the  fourth  rate  are  usually  compre- 
hended under  the  general  names  of  frigates,  and  never  appear 
in  the  line  of  battle.     They  are  divided  into  two  rates,  viz. 

Fifth  Rates,  mounting  from  32  to  40  or  44  guns.  'The  latter 
have  two  decks  of  cannon,  the  lower  battery  being  of  18  pound- 
ers, and  that  of  the  upper  deck  6  ditto  ;  but  those  of  .36,  or  32 
guns,  have  only  one  complete  deck  ofguns,  mounting  12  pound- 
ers, besides  the  quarter-deck  and  forecastle,  which  carry  6  ditto. 
The  complement  of  44  guns  is  280  men,  and  that  of  a  frigate  of 
36  guns  240  men.  The  first  has  3,  and  the  second  2  lieutenants, 
and  both  have  2  master's  mates, C  midshipmen,  2  surgeon's  mates, 
6  quarter  masters  and  their  mates,  2  boatswain's-niales  and  I 
yeoman,  1  gunner's-mate  and  1  yeoman,  with  10  or  11  quarter 
gunners,  and  1  purser's  steward. 

Sixth  Rates,  consist  of  frigates  from  20  to  30  guns,  and  carry 

9  pounders  ;  those  of  28  guns  having  3  pounders  on  their  quar- 
ter deck,  with  200  men  for  their  complement  ;  and  those  of  24, 
160  men.  The  former  has  2  lieutenants,  the  latter  I,  and  both 
have  two  master's-mates.  4  midshipmen,  1  surgeon's-mate,  4 
quarter  masters  and  their  mates,  1  boatswain's  mate  and  1 
yeoman,  I  gunner's  mate  and  1  yeoman,  with  6  or  7  quar- 
ter gunners,   and   I    purscr's-stcward.       The   whole   of  these 


rates  are  termed  post  ships,  i.  e.  their  commander  is  a  post 
captain,  while  those  captains  commanding  vessels  are  de- 
nominated Masters  and  Commanders  ;  which  see.  This  last 
rate  is  generally  said  to  comprehend  all  brigs,  sloops  of 
war,  cutters,  schooners,  &c.  carrjing  from  6  to  18  guns,  but 
it  is  only  true  with  respect  to  their  pay,  the  rest  of  their  estah- 
lismeut  of  officers  and  crew  varying  according  to  their  force  and 
magnitude,  many  of  them  being  commanded  by  lieutenants, 
and  some,  such  as  gun-boats,  &c.  by  midshipmen,  who  have 
passed  for  lieutenants.  The  sloops  of  war  carry  from  8  to  18 
cannon,  the  latter  having  6  pounders,  and  the  former  (those 
from  8  to  10  guns)  4  pounders.  Their  officers  are  generally  the 
same  as  in  the  sixth  rates,  with  little  variation,  and  their  com- 
plement of  men  are  from  120  to  60,  in  proportion  to  their  force 
or  magnitude. — N.  B.  Bomb-vessels  are  on  the  same  estab- 
lishment as  sloops;  but  fire-ships  and  hospital-ships  are  on  that 
of  fifth  rates. 

RATEEN,  in  Commerce,  a  thick  woollen  stuff,  quilled,  woven 
on  a  loom  with  four  treadles,  like  serges,  and  other  stuffs,  that 
have  the  whale  or  quilling. 

RATIO,  is  the  relation  of  two  quantities  of  the  same  kind 
with  respect  to  quantity,  and  is  by  some  authors  divided  into 
arithmetical  and  geometrical  ratio  ;  viz.  arithmetical,  when  the 
term  is  used  with  respect  to  the  difference  of  the  two  quanti- 
ties ;  and  geometrical,  when  it  relates  to  the  number  of  times 
in  which  the  one  of  those  quantities  is  contained  in  the  other; 

thus  the  ratio  of  6  to  3  is  „    =r  2.     The  leading  term  of  the  ra- 

tio  being  called  the  antecedent,  and  the  latter  the  consequent : 
also  the  quotient  or  division  of  the  former  by  the  latter,  is  called 
the  index  or  exponent  of  the  ratio.  The  equality  of  ratios  con- 
stitute proportion.     See  Propobtion. 

Ratio,  is  also  distinguished  by  some  authors,  (principally  of 
the  old  school,)  into  a  variety  of  denominations,  many  of  which 
are  totally  useless  ;  but  which  cannot,  notwithstanding,  be 
passed  over  in  the  present  article. 

Irrational  Ratio,  is,  when  one  of  the  terms  of  the  ratio,  at 
least,  is  an  irrational  quantity  ;  such  is  the  ratio  of  «y  3  to  1. 

Rational  Ratio,  is  when  there  is  no  irrational  quantity  en- 
ters, or  when  the  same  irrational  quantity  enters  into  both 
terms,  thus  V^  6  to  V  '^4  =  V  6  to  2  V  6  =  1  to  2. 

Ratio  of /i'^Mrt/iVy,  is  when  the  terms  expressing  the  ratio 
are  equal,  and  therefore  the  exponent  =:  1. 

Ratio  of  Greater  Inequality,  is  when  the  antecedent  exceeds 
the  conse<)uent ;  aaA  ratio  of  less  inequality,  is  when  the  latter 
exceeds  the  former. 

For  several  other  distinctions,  as  Compound,  Duplicate,  Suhtlu- 
plicate.  Triplicate,  Subtriplicate,  &c.  see  the  several  articles. 

Reduction  of  Ratios,  is  the  reducing  them  to  less  terms,  the 
ratio  of  36  to  24  r:  6  to  4  rz  3  to  2.  Sometimes,  however,  when 
the  terms  of  the  ratio  are  very  large  it  is  difficult  to  reduce  them 
in  this  manner,  and  then  recourse  must  be  had  to  the  method 
of  finding  the  greatest  common  measure  or  common  divisor, 
which  also  fails  if  the  two  terms  are  prime  to  each  other.  In 
this  case,  though  the  exact  ratio  cannot  be  found  in  less  terms, 
it  is  frequently  desirable  to  find  an  approximate  ratio  expressed 
in  less  terms,  and  recourse  must  then  be  had  to  continued  frac- 
tions, viz.  convert  the  given  ratio  into  a  continued  fraction, 
and  thence  find  the  series  of  converging  fractions,  each  of 
which  will  be  an  approximate  ratio  of  the  proposed  one,  and  so 
much  the  more  accurate  as  it  is  farther  advanced  in  the  series. 
Let  1103  to  887  be  a  ratio,  to  which  it  is  required  to  find  an 
approximate  ratio  in  less  terms. 
887)1103(1 

216)887(4 

23)216(9 

9)23(2 
5)9(1 
4)6(1 
1)4(4 
Hence  by  the  rule  in  continued  fractions, 

quoto.  14     9       2       11         4 
1     5    46    97   143  2KI    no3 

app.  ratios  l'    4*  37'  78'  iTo'  VjS  8W  ' 
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Eaoli  of  wliicli  fiaclioiis  approxiinalts  nearer  to  the  trdc 
ratio  than  any  of  lliose  wlii<:li  precede  it,  and  cueli  nearer  tliaii 
any  ratio  that  ean  he  expressed  in  less  terms. 

RATIOCINATION,  tlic  act  of  rcasonin^t. 

K  ATION,  in  the  Army,  a  portion  of  annniinilion,  hread,  diirik, 
nud  forage,  distrihulcd  to  each  soMicr  in  the  army,  for  his  daily 
snl)sistenec,  S>c.  The  horse  have  rations  of  hay  and  oats  when 
Ihry  cannot  fco  out  to  forafcc.  The  rations  of  hread  are  resn- 
lated  hy  weinl't.  The  ordinary  ration  of  a  foot  soldier  is  a 
pound  and  a  half  of  hread  per  day.  The  ollieers  have  several 
rations  aeeordins  to  their  quality  an<l  the  nuniher  of  attend- 
ants they  are  ohlij;ed  to  keep.  \\'heii  the  ration  is  augmented 
on  occasions  of  rejoirin;;,  it  is  called  a  douhle  ration. 

In  the  navy  the  rations  of  every  man  are  a  pound  of  hread 
and  meat  per  day,  a  pint  of  ehoeolatc  for  breakfast,  half  a  pint 
(if  mm,  which  is  mixed  with  water  heforc  it  is  served  out ;  toge- 
ther with  sail,  vinegar,  and  vefrctahles. 

KVTIONAUILKS  EXPENS.E,  reasonable  expenses,  paid 
to  members  of  pailiamcnt,  and  the  proctors  of  the  elorfty  in 
convocation,  by  the  people,  determined  hy  the  king,  the  prices 
of  (he  necessary  articles  bcinp  taken  into  a  due  consideration. 

KATI0NA15IIJ  PARTE  J50N0RUM,  a  writ  which  lies 
for  the  wife  against  the  executors  of  her  husband,  if  they  refuse 
her  the  third  part  of  her  clleets,  all  debts  being  paid. 

RATIONAL  FiiACTloNs,  is  the  term  eonunonly  used  to  ex- 
press those  fractions  which  may  he  decomposed  into  other 
fractions,  tlie  sum  of  which  is  eipial  to  the  given  fraction;  this 
cannot  in  all  cases  be  cMected,  hut  where  it  can,  such  fractions 
are  called  rational  fractions.  In  simple  numerical  fractions, 
the  decomposition,  when  it  can  be  ell'cctcd,  is  drawn  from  the 
indeterminate  analysis.     Thus,  let  it  be  proposed  to  resolve 

19 
the  fraction  .■r7  into  two  other  fractions.     Since  35  ~  7-5,  let 

the  two'required  fractions  be  -  and   '   J  then  their  sum  -^—.-^ 

19 
=  —. ;  whence  5.r  -f-  7y  =  19,  which  is  aniudeterminate  equa- 
tion of  the  first  degree,  and  the  solution  of  it  gives  a:  =:  1  and 

U)       1       '2 
)/  =  2 ;  therefore  —  =:  -  -f  ^• 

If  the  denominator  is  a  prime  number,  the  decomposition  is 
impossible,  as  it  is  also  in  some  other  cases  ;  but  if  .r  and  i/  are 
priuie  factors  of  the  denominator,  and  the  numerator  is  greater 
than  XV —  x —  y,  tlicn  the  decomposition  is  always  possible. 

If  the  denominator  consists   of  three  or  more  prime  factors, 
a       h       c 
then  making  it  equal  to  j. -| — -f  ; -f    Sec.    the  decomposition 

may  still  be  cfTectcd  hy  means  of  an  indeterminate  equation  of 
the  first  degree,  liut  the  principal  use  of  this  decomposition  is 
in  the  inverse  method  of  lluxions,  or  the  integral  calculus,  for 
which  purpose  they  were  first  investigated  by  Lcibnilz.  and 
have  been  since  much  extended  by  tlie  researches  of  Cotes, 
Euler,  Simpson,  Lagrange,  Sec. 

Ration Ai,  Quaiilittcs,  in  Algebra,  are  those  wliieh  are  ex- 
pressed without  any  radical  signs,  being  equivalent  to  integers, 
or  fractions,  in  arithmelic,  which  are  called  rational  numbers, 
or  <iuantities,  in  contradistinction  to  irrational  or  surd  quanti- 
ties.    Hee  SriiDS. 

Hationai,  llarizon.     Sie  Horizon. 

RATIONALE,  a  solution  or  account  of  the  principles  of  some 
opinion,  action,  hypothesis,  phenomenon,  or  the  like. 

RATLINES,  small  lines  which  traverse  the  shrouds  of  a  ship 
horizontally  at  regular  distances  from  the  deck  upwards,  and 
forming  a  variety  of  ladders  whereby  to  climb  or  to  descend 
from  any  of  the  mast-heads. 

TaraLtlc  (hun  tin:  Shrouds, \s  to  fix  the  ratlines  to  them  in  order 
to  prevent  them  from  slipping  down  by  the  weight  of  the  sailors  ; 
they  are  firmly  attached  by  a  knot  called  a  clove  hitch,  to  all  the 
shrouds  except  the  fore-most  or  aft-most. 

KAURAV.A,  a  Sancrit  word  meaning  dreadful,  and  a  name 
of  one  of  the  Hindoo  hells.  They  reckon  twenty-one  of  these 
receptacles  for  sinners,  of  which  the  Naraka  is  the  most 
dreadful. 

RAVELIN,  in  Fortification,  was  anciently  a  (lat  bastion, 


placid  in  the  middle  of  a  curtain;  hut  now  a  detached  work, 
eooqioscd  only  of  two  faces  which  make  a  salinnt  angle,  without 
any  llanks,  and  raised  before  the  curtain  on  the  counterscarp  of 
the  place.  A  ravelin  is  a  triangular  woik,  resembling  the  point 
of  a  bastion  with  the  fianks  cut  olf. 

RAVKN.     .SV,  CoKvrs. 

RAV  I.SIIM  UNT,  in  Law,  denotes  an  unlawful  seducing 
cither  a  woman  or  an  heiress  in  ward,  for  which  there  is  a 
remedy  hy  a  writ  of  ravishment,  or  action  of  trespass,  in  the 
same  nianner  as  the  husband  may  have  it  on  account  of  the 
abduction  of  his  wife. 

RAW,  in  Agriculture,  denotes  any  sort  of  plant,  .lub- 
slance,  or  material,  which  is  green,  unripe,  or  in  an  undi- 
gested condition.  Hence,  raw  land,  raw  cream,  raw  bide, 
raw  silk,  JvC. 

RAY,  in  Optics,  a  beam  of  light  propagated  from  a  radiant 
point.  If  the  ray  comes  direct  from  the  radiant  point  to  the 
eye,  it  is  said  to  be  <liierl  ;  if  it  first  strike  upon  any  body,  and 
is  hence  transmitted  to  the  eye,  it  is  said  to  be  njlccleil,  and 
the  ray  itself  is  called  a  reflected  ray  ;  and  if  the  ray  in  its 
passage  to  the  eye  be  bent  or  turned  out  of  its  direct  course  by 
passing  through  any  medium,  it  is  said  to  he  re/incled,  and  is 
llicnee  called  a  refnicted  rinj.  When  two  or  more  rays  proceed 
in  directions  parallel  to  eaeii  other,  they  are  caWcA  parallel  rnys. 
If  they  converge  towards  each  other,  they  are  called  cimveryiny 
rai/s,  and  if  they  diverge,  diveryiiiy  rai/s  :  and  those  which  pass 
directly  to  the  eye  in  any  case,  are  called  visual  riii/s.  Among 
other  (lualities  of  rays  it  has  been  found,  by  experiment,  that 
there  is  a  very  great  dillerenco  in  the  heating  power  of  the 
difiercnt  rays  from  the  sun. 

It  appears  from  the  experiments  of  Pr  Hcrschil,  that  the 
heating  power  increases  from  the  middle  of  the  spectrum  to  the 
red  rays,  and  is  greatest  beyond  it  where  the  rays  arc  invisible. 
Hence  it  is  inferred,  that  the  rays  of  light  and  caloric  nearly 
accompany  each  other,  and  that  the  latter  are  in  dilferent  pro- 
portions in  the  difiercnt  coloured  rays  ;  these  are  easily  sepa- 
rated from  each  other,  as  when  the  sun's  rays  are  transmitted 
through  a  transparent  body,  the  rays  of  light  pass  on  seemingly 
undiminished,  but  the  rays  of  caloric  are  intercepted.  When 
the  sun's  rays  are  directed  to  an  opaque  body,  the  rays  of  light 
are  rellectcd,  and  the  rays  of  caloric  arc  absorbed  and  retained. 
This  is  the  ease  with  the  light  of  the  moon,  which,  however 
much  it  be  concentrated,  gives  no  indication  of  being  accom- 
panied with  heat.  It  h;is  also  been  shewn,  that  the  different 
rays  of  light  produce  difiercnt  chemical  ell'ects  on  the  metallio 
salts  and  oxides.  These  efi'eets  increase  on  the  opposite  direc- 
tion of  the  spectrum,  from  the  heating  power  of  the  rays.  From 
the  middle  of  the  spectrum,  towards  the  violet  end,  they  become 
more  powerful,  and  produce  the  greatest  ell'ect  beyond  the 
visible  rays.  From  these  discoveries  it  appears,  that  the  solar 
rays  are  of  three  kinds.  1.  Rays  which  produce  heat.  '2.  Rays 
which  produce  colour;  and  3.  Rays  which  deprive  metallic 
substances  of  their  oxygen.  The  first  set  of  rays  is  in  greatest 
abundance,  or  are  most  powerful  towards  the  red  end  of  the 
spectrum,  and  are  least  refracted.  The  second  set,  or  those 
which  illuminate  objects,  are  most  powerful  in  the  middle  of 
the  spectrum.  An(l  the  third  set  produce  the  greatist  ell'ect 
towards  the  violet  end,  where  the  rays  are  most  refracted.  The 
solar  rays  pass  through  transparent  bodies  without  increasing 
their  temperature.  'I'lic  atmosphere,  for  instance,  receives  no 
increase  of  temperature,  by  transmitting  the  sun's  rays,  till 
these  rays  are  refieetcd  from  other  bodies  or  are  eummunieated 
to  it  by  bodies  which  have  absorbed  them.  This  is  also  proved 
by  the  sun's  rays  being  transmitted  through  convex  lenses, 
producing  a  higher  degree  of  temperature  when  they  are  con- 
centrated, but  giving  no  increase  of  temperature  to  the  glass 
itself.  By  this  method,  the  heat  which  proceeds  from  the  sun 
can  he  greatly  increased.  Indeed,  the  intensity  of  temperature 
produced  in  this  way,  is  equal  to  that  of  the  hottest  furnace. 
This  is  done  either  by  refiecting  the  sun's  rajs  from  a  concave 
polished  mirror,  or  by  concentrating,  or  collecting  them  by  the 
refractive  power  of  convex  lenses,  and  directing  the  rays  thus 
concentrated  on  the  combustible  body.     See  UruMNC  (Hass. 

Ray,  or  Ryk  Gkass,  in  Agriculture,  a  valuable  sort  of 
early  grass,  that  has  been  long,  and  still  is  much  cultivated 
in  some  districts.  .-^' 
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RAZOR,  a  well  known  keen  edged  instrument  used  in  shav- 
ing. Heat  appears  to  ^ive  a  partial  increase  of  tenacity  to  a 
razor's  edge,  but  the  reason  has  not  been  satisfactorily 
assigned. 

REACH,  in  Sea  Language,  signifies  the  distance  between  any 
two  points  of  land,  lying  nearly  in  a  right  line. 

REACTION,  in  Physics,  the  action  by  which  a  body  acted 
upon  returns  the  action  by  a  reciprocal  one  upon  the  agent. 

Reaction,  in  Physiology,  the  resistance  made  by  all  bodies 
to  the  action  or  impulse  of  others,  that  endeavour  to  change 
their  state  whether  of  motion  or  rest. 

REAGENT.  In  the  experiments  of  chemical  analysis,  the 
component  parts  of  bodies  may  either  be  ascertained  in  quan- 
tity as  well  as  quality,  by  the  perfect  operations  of  the  laboratory, 
or  their  quality  alone  may  be  detected  by  the  operations  of  cer- 
tain bodies  called  reagents.  Thus  the  infusion  of  galls  is  a  re- 
agent, which  detects  iron  by  a  dark  purple  precipitate  ;  the  prus- 
siate  of  potasli  exhibits  a  blue,  with  the  same  metal,  &c. 

REALGAR,  in  Chemistry.  Arsenic  mineralized  by  sulphur 
forms  two  ores,  named  orpiment  and  realgar,  the  chemical  dis- 
tinction of  which  is  not  very  accurately  determined.  That  which 
Las  been  named  realgar  is  of  a  red  colour,  sometimes  inclining 
to  a  scarlet,  sometimes  to  orange.  It  occurs  massive,  dissemi- 
nated, and  crystallized,  in  oblique  tetrahedral  or  bexhaedral 
prisms,  generally  small  and  translucent,  or  semitransparent, 
with  a  shining  lustre.  Its  fracture  is  uneven  ;  it  is  soft  and 
brittle,  and  has  a  specific  gravity  of  3'2,  or  33.  It  exhales 
before  the  blow-pipe  with  a  white  arsenical  and  sulphurous 
odour,  and  gives  a  blue  llame.  It  consists  of  arsenic  and  sul- 
phur in  the  proportions  of  80  of  the  former,  and  20  of  the 
latter. 

REALISTS,  a  sect  of  school  philosophers,  who  followed  the 
doctrine  of  Artlstotle  with  respect  to  universal  ideas,  in  oppo- 
.sition  to  the  jSominalists,  who  embraced  the  hypotheses  of 
Zeno  and  the  Stoics. 

REAPING,  in  Agriculture,  the  operation  of  cutting  crops 
either  of  corn,  pease,  beans,  ilax,  &c.  by  means  of  a  sickle  or  a 
reaping-hook.  Several  attempts  have  been  made  to  construct 
reaping  machines,  but  they  have  not  hitherto  been  crowned 
with  much  success. 

REAR,  a  name  given  to  the  last  division  of  a  squadron,  or 
the  last  squadron  of  a  fleet,  and  whichis  accordingly  command- 
ed by  a  third  officer  of  the  said  squadron  or  fleet. 

REASON,  a  faculty  or  power  of  the  soul,  by  which  it  dis- 
tinguishes good  from  evil,  truth  from  falsehood  ;  or,  on  com- 
paring several  things  together,  by  which  we  draw  consequences 
from  the  relations  they  are  found  to  have.  Mr.  Locke  observes, 
that  reason  comprehends  two  distinct  faculties  of  the  mind, 
namely,  sagacity,  by  which  it  finds  intermediate  ideas,  and 
illation,  by  which  it  so  orders  and  arranges  them,  as  to  discover 
what  connexion  there  is  in  each  link  of  the  chain  by  which 
the  extremes  are  held  together.  By  these  means  it  draws  into 
view  the  truth  which  was  sought.  All  our  ideas  are  either 
according  to  reason,  above  its  comprehension,  or  contrary  to  its 
dictates.  The  first  must  be  true,  the  second  may  be  true,  but 
the  third  cannot,  and  on  this  account  should  be  rejected.  Rea- 
son, as  contradistinguished  from  faith,  is  the  discovery  of  the 
certainty  or  probability  of  such  propositions  as  it  has  obtained 
by  the  use  of  its  natural  faculties.  Faith,  on  the  other  hand,  is 
the  assent  of  the  mind  to  any  given  proposition  upon  the 
credit  of  the  proposer.  Thus  Revelation  is  received  as  com- 
ing immediately  from  God. 

REASON  ING,  the  exercise  of  the  faculty  of  the  mind  called 
reasoning;  or  it  is  an  act  or  operation  of  the  mind,  deducing 
some  unknown  proposition  from  other  previous  ones  that  are 
evident  and  known. 

REA^UMUR,  Rene  Antoine,  a  celebrated  French  philoso- 
sopber,  was  born  at  Rochelle,  in  1683.  He  was  author  of 
several  works,  but  none  that  requires  any  mention  in  this 
article.  He  invented  the  thermometer  which  bears  his  name, 
a  description  of  which  is  given  under  that  article.  Reaumur 
died  in  17,57. 

REBATE,  or  Rebatement,  in  Commerce,  a  term  much  used 
at  Amsterdam,  for  an  abatement  in  the  price  of  several  com- 
modities, when  the  buyer,  instead  of  taking  time,  advances  rear 
dy  money. 


REBELLION,  taking  up  arms  traitorously  against  the  ling, 
be  it  by  natural  subjects,  or  by  others  once  subdued. 

Rebellion,  originally  signified,  among  the  Romans,  a 
rising  of  such  persons  or  tribes  as  had  been  formerly  overcome 
in  battle,  and  had  yielded  themselves  to  their  subjection.  !t 
is  now  generally  understood  as  a  traitorous  taking  up  arms 
against  the  king,  either  by  his  natural  subjects,  or  by  comruu- 
nities  that  bad  been  subdued.  Much,  however,  depends  on 
the  issue;  a  successful  revolt  makes  a  revolution,  an  unsuc- 
cessful one  is  rebellion. 

REBUTTER,  is  the  answer  of  the  defendant  to  the  plain- 
tiff's sur-rejoinder. 

RECAPITULATION,  in  Oratory,  &c.  is  a  summary,  or  a 
concise  and  transient  enumeration  of  the  principal  thing  insist- 
ed on  in  the  preceding  discourse,  whereby  the  force  of  the 
whole  is  collected  into  one  view. 

RECAPTION.  Where  one  has  deprived  another  of  his  pro- 
perty, tlie  owner  may  lawfully  claim  and  retake  it  wherever  he 
happens  to  find  it,  so  that  it  shall  not  be  in  a  riotous  manner,  or 
attended  with  any  brcacli  of  the  peace. 

RECEIPTS,  are  acknowledgments  in  writing  of  having 
received  a  sum  of  money  or  other  value.  A  receipt  is  either  a 
voucher  for  an  obligation  discharged  or  one  incurred.  Receipts 
for  money  above  40s.  must  be  on  stamps  ;  but  on  the  back  of 
a  bill  of  exchange  or  promissory  note  which  is  already  stamped 
is  good  without  a  further  duty.  Writing  a  receipt  on  a  stamp 
of  greater  value  than  the  law  requires,  incurs  no  penalty,  and 
the  receipt  is  good  ;  but  if  on  a  stamp  of  a  lower  value,  or  on 
unstamped  paper,  then  a  receipt  is  no  discharge,  and  incurs  a 
penalty. 

RECEIVER.  Receivers  are  chemical  vessels  which  are 
adapted  to  the  necks  or  beaks  of  retorts,  alembics,  and  other 
distillatory  vessels,  to  collect,  receive,  and  contain  the  products 
of  distillations. 

Receiver,  in  Pneumatics,  a  glass  vessel  for  containing  the 
thing  on  which  any  experiment  in  the  air-pump  is  to  be  made. 
RECESSION.     See  Precession. 

RECIPE,  in  Medicine,  a  prescription  or  remedy  to  be  taken 
by  a  patient,  so  called  because  always  beginning  witii  the  word 
recipe,  i.  e.  take  ;  which  is  generally  denoted  by  the  abbrevi- 
ature R. 

RECIPIANGLE,  or  Recipient  Angle,  a  mathematical 
instrument,  serving  to  measure  re-entering  and  saliaut  angles 
especially  in  fortification. 

RECIPROCAL,  in  Arithmetic  and  Algebra,  is  the  quotient 
arising    from    dividing    unity   by    any   quantity ;    thus    1   -=- 

-  =  -  is  the  reciprocal  of  the  fraction  — 
y      X  ^  y 

Reciprocal  Equations,  &re\.\\osevi\\\c\i  contain  several  pairs 
of  roots,  which  are  the  reciprocal  of  each  other. 

Reciprocal  Figures,  in  Geometry,  are  such  as  have  the 
antecedent  and  consequents  of  the  same  ratio  in  both  figures. 

Reciprocal  Proportion,  is  when  the  reciprocal  of  the  two 
last  terms  have  the  same  ratio  as  the  quantities  of  the  first 
terms,  orwlien  the  antecedents  are  compared  with  the  recipro- 
cals of  the  consequents,  thus,  5  :  8  :  :  24  :  15  is  a  reciprocal 
proportion,  because  5  :  8  :  :  j!,  :  t|;,  or  5  :  ji,  :  :  8  :  Vj- 

Reciprocal  Ratio,  is  the  ratio  of  the  reciprocals  of  two 
quantities. 

Reciprocal  Terms,  among  Logicians,  are  those  which  have' 
the   same   signification ;   and  consequently  are  convertible,  or 
may  be  used  for  each  other. 

RECIPROCALLY,  the  property  of  being  reciprocal ;  thus 
we  say,  that  in  bodies  of  the  same  weight,  the  density  is  reci- 
procally as  the  magnitude,  viz.  the  greater  the  magnitude  the 
less  the  density  ;  and  the  less  the  magnitude,  the  greater  the 
density.  So  again,  the  space  being  given,  the  velocity  is  reci- 
procally as  the  time. 

RECIPROCITY.  The  law  of  reciprocity  is  a  term  employed 
by  Legendre  in  his  "  Theory  of  Numbers,"  to  denote  a  recipro- 
cal la%v  that  has  place  between  prime  numbers  of  different 
forms,  which  is  this,  that  m  and  n  being  prime  odd  numbers, 

the  remainder  of  »n    •     divided  by  n  =  the  remainder  of  I    « 
divided  by  m ;  if  m  and  n  are  not  both  of  the  form  4i-  —  n,  and 
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if  tlicy  arc  bolli  of  this  form,  then  Ihc  remainder  of  m    «     flivi- 

m  — _I 

ilc'il  tiy  Ji  rr  —  tlic  remainder  of  k"  2  divided  hy  m  ;  but  \\\\\\ 
n  contrary  siiii.     See  "  Essai  sur  la  Tliiorie des  Noiiibrcs,"  p  .'). 

KICCITATIVO  or  Unci  rATivu,  in  Music,  a  itiiid  of  siiiniii'^ 
that  (IJU'crs  hut  little  from  ordinary  pronunciation,  such  as  tliat  in 
which  Ihc  several  parts  of  the  lituri^y  are  rehearsed  in  catlie- 
drals  ;  or  that  in  which  the  actors  commonly  deliver  themselves 
on  the  theatre  at  the  opera,  when  they  arc  to  express  some 
action  or  passion,  to  relate  some  event,  or  reveal  some  design. 

KECKOMNti,  the  art  of  eslimatini;  llie  quantity  of  a  ship's 
way,  or  of  the  (listaiiee  run  l)ct«ecn  one  place  and  another.  Or 
more  i;encrally,  a  ship's  reckoiiingis  that  accnunt  whereby  at  any 
time  it  may  be  known  where  the  ship  is,  and  on  what  course  or 
courses  she  is  to  steer  to  nain  her  port.  This  is  usually  performed 
by  means  of  the  lo{;-linc.  Sec  Log-Lin r..  Yet  this  is  sub- 
ject to  -jrcat  irregularities.  Vitruvius  advises  an  axis  to  be 
passed  throui;h  the  sides  of  the  ship  with  two  larjte  lieads  pro- 
pendin;;  out  of  the  ship,  wherein  are  to  he  included  wheels 
touching  the  water,  by  whose  revolution  the  space  passed  over 
in  any  ffiven  time  may  l)c  measured.  The  same  lias  been  since 
recommended  hy  Siicllinft,  hut  there  are  few  who  have  written 
on  navifialioii  hut  have  shewn  the  insudiciency  of  this  method. 

RECLl'SE,  amonir  reli;;ious,  siftiiiUes  a  person  shut  up  in  a 
very  narrow  cell  or  hermitage,  and  secluded  from  all  inter- 
course with  the  world  and  mankind. 

RECLINEK,  in  Dialling,  is  used  for  any  dial  whose  plane 
reclines  from  the  perpendicular  ;  and  if  besides  reclining,  it  also 
declines  from  any  of  the  cardinal  points,  it  is  called  a  reclining 
declining  dial,  and  the  quantity  or  angle  at  which  it  declines  or 
reclines,  is  called  its  reclination  or  declination. 

RECOGNIZANCE,  in  Law,  is  an  obligation  of  record  which  a 
man  enters  into  before  some  court  of  record,  or  magistrate  duly 
authorized,  with  condition  to  the  same  particular  act,  as  to  ap- 
pear at  the  assizes  or  quarter  sessions  to  keep  the  peace,  &c.  If 
the  party  docs  not  comply  with  it,  the  recognizance  is  estreated 
into  the  exchequer.  In  some  cases  the  court  will  upon  motion 
respite,  and  in  some  discharge  the  recognizance  ;  but  all  par- 
lies should  be  careful  to  apply  in  good  time  to  the  court  where 
the  recognizance  is  to  be  returned. 

RECOIL,  or  Reboi'nd,  the  starting  backward  of  a  fire-arm, 
after  an  explosion.  This  term  is  particularly  applicable  to 
pieces  of  ordnance,  which  arc  always  subject  to  a  recoil,  accord- 
ing to  the  sizes  and  the  charges  which  they  contain.  To  lessen 
the  recoil  of  a  gun,  the  platforms  are  generally  made  sloping 
towards  the  embrasures  of  the  battery. 

RECORD,  an  act  committed  to  writing  in  any  of  the  king's 
courts  during  the  terrn  wherein  it  is  written,  is  alterable,  being 
no  record  ;  but  that  terra  once  ended,  and  the  act  duly  enrolled, 
it  is  a  record,  and  of  that  credit  which  admits  of  no  alteration 
or  proof  to  the  contrary. 

RECORD.VUI  Facias,  a  writ  directed  to  the  sheriff,  to  re- 
move a  cause  out  of  an  inferior  court,  into  the  king's  bench  or 
common-pleas. 

RECORDE,  RoBEKT,  an  eminent  English  mathematician,  of 
the  16th  century,  author  of  several  works  on  arithmetic,  alge- 
bra, geometry,  &c.  and  which  were  principally  written  in  the 
form  of  dialogues  between  a  master  and  his  pupils. 

RECORDER,  a  person  whom  the  mayor  and  other  magis- 
trates of  a  city  or  corporation  associate  to  them,  for  their  better 
direction  in  matters  of  justice  and  proceedings  in  law ;  on  which 
account,  this  person  is  generally  a  counsellor,  or  other  person 
well  skilled  in  the  law. 

RECOVERY,  in  Law,  is  obtaining  any  thingby  judgment  or 
trial  at  law.  A  recovery  resembles  a  fine  so  far  as  being  an 
action  real  or  fictitious,  and  in  that  lands  are  recovered  against 
the  tenant  of  the  freehold,  and  an  absolute  fee-simple  is  vested 
in  the  recovery  ;  but  it  is  carried  on  through  every  stage  of 
proceeding,  instead  of  being  compromised  like  a  fine. 

RECTANGLE,  in  Geometry,  the  same  with  a  right-angled 
parallelogram. 

RECTANGULAR  Figuiies  and  Solids,  are  those  which 
have  one  or  more  right  angles.  With  regard  to  solids,  they 
are  commonly  said  to  be  rectangular  when  their  axis  are  per- 
pendicular to  the  planes  of  their  bases. 

m. 


RECTANnUL.»li  Section  of  a  Cunc,  was  a  term  used  by  (ho 
ancienls,  before  Apollonius,  for  the  parabolic  section. 

RECTIFICATION,  in  Geometry,  is  the  finding  of  a  right  line 
equal  to  a  proposed  curve  ;  a  problem  that  even  in  the  present 
slate  of  analysis  is,  in  many  cases,  altc-ndcil  with  some  diflicul- 
ty,  and  was  in  all  totally  beyond  the  reaith  of  Ihi-  ancietit  geome- 
ters, who  were  not  able  to  assign  the  length  of  any  curve  line 
whatever,  though  they  could,  in  a  few  eases,  assign  the  area  of 
a  curvilinear  space.  It  is  to  the  doctrine  of  fluxions  that  we 
owe  the  complete  rcctilieation  of  curve  lines,  in  liiiile  terms,  in 
ail  cases  where  they  admit  of  it,  and  in  others  by  means  of 
infinite  series,  circular  arcs,  logarithms,  &c. 

Rectification,  in  Chemistry,  the  repetition  of  a  distillation 
or  sublimation  several  limes,  in  order  to  render  the  substances 
purer,  finer,  and  freer  from  aqueous  or  earthy  parts. 

RECTIFIER,  an  inslrumunt  used  for  delermining  the  varia- 
tion of  the  compass,  in  order  to  rectify  the  ship's  course,  tcr. 
It  consists  of  two  circles,  either  laid  upon  or  let  into  one 
another,  and  so  fastened  together  in  their  centres,  that  they 
represent  two  compasses,  the  one  fixed,  the  other  moveable; 
each  is  divided  into  32  points  of  the  compass,  and  liCXJ  de- 
grees, and  numbered  both  w  ays,  from  the  north  and  the  south, 
ending  at  the  east  and  west,  in  niiiely  degrees.  The  fixed 
compass  represents  the  horizon,  in  which  the  north  and  all 
the  other  points  arc  liable  to  varialimi.  In  the  centre  of  the 
moveable  compass  is  fastened  a  silk  thread,  long  enough  to 
reach  the  outside  of  the  fixed  compass;  but  if  the  instru- 
ment be  made  of  wood,  an  index  is  used  instead  of  the  thread. 

RECTILINEAR,  in  Geometry,  right-lined:  thus  figures 
whose  perimeter  consists  of  right  lines  are  said  to  be  rectilinear. 

RECTORY,  a  parish,  church,  parsonage,  or  spiritual  living, 
with  all  its  rights,  tithes,  and  glebes. 

RECTUiM,  in  Anatomy,  is  tlie  last  portion  of  the  large  intes- 
tine, and  of  the  whole  alimentary  canal.  This  part  of  the  human 
body  is  subject  to  disease,  chielly  with  those  advanced  in  years, 
but  young  persons  swallowing  plum  and  cherry  stones  are  not 
exempt. 

RECURRING  Series,  is  a  series  so  constituted  that  each 
succeeding  term  is  connected  with  a  certain  number  of  the 
terms  immediately  prccedingit  by  aconslant  and  invariable  law; 
as  the  sums  or  diiferences  of  some  multiples  of  those  terms,  &c. 

RECURRING  Decimals,  those  which  are  continually  re- 
peated in  the  same  order,  at  certain  intervals,  as  f  •=.  •GG6G,  and 
T^,  =:  -S-QTQ?,  &c. 

RECUSANT,  a  person  who  refuses  to  go  to  church,  and 
worship  God  after  the  manner  of  the  cliureh  of  England,  as  by 
law  established  ;  to  w  hicli  is  annexed  the  penalty  of  201.  a  month 
for  nonconformity.  24  Eliz.  c.  1. 

RECURVIROSTRA,  the  Avoset  in  Natural  History,  a  genus 
of  birds  of  the  order  gralla^.  There  are  three  species.  The 
scooping  avoset,  found  in  this  island,  as  large  as  the  lapwing, 
has  extremely  long  legs;  its  bill  is  three  inches  and  a  half  in 
length.  In  winter  it  is  often  seen  at  the  mouth  of  the  Severn 
and  on  the  coasts  of  Suffolk.  In  the  fens  of  Cambridgeshire 
these  birds  are  known  to  breed,  and  appear  often  in  vast  flocks. 
Their  subsistence  is  on  insect.s  and  worms,  which  they  procure 
from  the  soft  muddy  botloins  with  their  bills.  They  often 
wade  into  the  water  to  Ihe  top  of  their  legs,  and  are  able  to 
swim;  but  are  seldom  seen  swimming,  and  never,  unless 
at  a  very  small  distance  from  the  shore.  In  France,  on  the 
coasts  of  Bas  Poietou,  their  nests  arc  plundered  annually  of 
several  thousands  of  eggs,  which  form  a  nourishing  and  valu- 
able food  for  the  peasantry  of  that  district. 

RED.     See  Colour. 

Red,  in  Physics,  or  Optics,  one  of  the  simple  or  primary 
colours  of  natural  bodies,  or  rather  of  the  rays  of  light.  The 
red  rays  are  the  least  refrangible  of  all  the  rays  of  light.  And 
hence,  as  New  ton  supposes,  the  difl'erent  degrees  of  relVangibi- 
lity  to  arise  from  the  difl'erent  magnitudes  of  the  luminous  par- 
ticles of  which  the  rays  consist ;  therefore  the  red  rays,  or  red 
light,  is  concluded  to  be  lliatwhich  consists  of  the  largest  parti- 
cles. See  CoLoim  and  Light.  Authors  distinguish  three 
general  kinds  of  red,  one  bordering  on  the  blue,  as  colonibine, 
or  dove  colour,  purple,  and  crimson  ;  another  bordering  on 
yellow,  as  fiame  colour  and  orange  ;  and  between  these  ex- 
tremes is  a  medium,  which  is  that  which  is  properly  called  red. 
10  O 
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Red  Clover,  in  Agriculture, an  useful  artificial  grass  fitted  for 
arable  lands.  It  lias  this  name  to  distinguish  it  from  white  clo- 
ver and  some  other  sorts. 

Red  S/uiti/i,  ill  Ornithology,  a  bird  about  the  size  of  the  com- 
mon plover.  On  the  back  its  colour  is  of  a  gray  or  brownish 
green,  spotted  with  black;  its  breast  white;  wings  and  throat 
variegated.  It  breeds  in  fens  and  marshes,  and  during  the  win- 
ter season  lies  concealed  in  gutters.  Its  bill  is  about  two  inches 
long,  and  in  shape  resembles  that  of  a  woodcock. 

Ked  Slait,  in  Ornithology,  is  a  beautiful  bird,  exquisite  in 
plumage,  moves  its  tail  horizontally  like  a  dog  when  fawning, 
lias  black  legs,  is  remarkably  shy,  but  has  a  soft  and  melodious 
note.  It  is  migratory,  and  is  found  in  this  country  only  in 
spring  and  summer. 

Red  Wiiiff,  in  Ornithology,  a  bird  somewhat  smaller  than  the 
thrush,  and  is  less  spotted.  It  is  a  bird  of  passage,  coming  on 
the  approach  of  winter,  supposed  from  the  mountains  of  Ger- 
many and  Bohemia. 

Red  ]Vciler,  a  disease  in  sheep,  supposed  to  be  caused  by 
their  taking  too  much  watery  food,  such  as  turnips,  clover,  rape, 
&c.  Its  removal  has  been  attempted  by  the  use  of  common 
salt,  a  tea-spoonful  of  elixir  of  vitriol,  and  keeping  the  animals 
inaction.     A  proportion  of  dry  food  is  the  best  preventive. 

Red  Weed,  is  a  name  sometimes  given  to  the  round  smooth- 
headed  poppy,  a  pernicious  weed  in  corn-fields. 

Ked  Worm,  the  name  of  an  insect  very  destructive  to  young 
corn  crops.  Many  experiments  have  been  made  on  the  best 
means  of  destroying  it,  but  none  have  been  found  altogether 
ell'cctual. 

RED-BOOK,  of  the  Exchequer,  an  ancient  record  or  manu- 
script volume,  in  the  keeping  of  the  king's  remembrancer,  con- 
taining divers  miseellaDeous  treatises  relating  to  the  times  be- 
fore the  Conquest. 

REDDENDUM,  in  our  Law,  is  used  substantively  for  the 
clause  in  a  lease  wherein  the  rent  is  reserved  to  the  lessor. 

REDDLE,  Red  Ochke,  or  Red  C/ialk,  in  Mineralogy,  the 
red  oxide  of  iron  united  «ilh  earthy  matter.  It  is  used  for 
crayons  either  in  its  natural  state,  or  pulverized,  washed,  and 
afterwards  mixed  with  gum,  and  east  into  moulds. 

REDEMPTION,  in  Law,  a  faculty  or  right  of  re  entering 
upon  lands,  &c.  that  have  been  sold  and  assigned,  upon  re-im- 
bursingthe  purchase-money  with  legal  costs.  Bargains  wherein 
the  faculty,  or  as  some  call  it,  the  equity  of  redemption  is  re- 
served, are  only  a  kind  of  pignorative  contracts. 

Redemption,  in  Theology,  denotes  the  recovery  of  mankind 
from  sin  and  death,  by  the  obedience  and  sacrifice  of  Christ, 
who  is  hence  called  the  Redeemer  of  the  world. 

REDOUBT,  or  Redoute,  in  Fortification,  a  small  square 
fort,  without  any  defence  but  in  front,  used  in  trenches,  lines  of 
circumvallation,  contravallation,  and  approach,  as  also  for  the 
lodgings  cf  corps  de  garde,  and  to  defend  passages.  In  marshy 
grounds,  redoubts  are  frequently  made  of  stone-works  for  the 
security  of  the  neighbourhood  ;  their  face  consists  of  from  10  to 
1!)  fathoms,  the  ditch  round  them  from  8  to  9  feet  broad  and 
deep,  and  their  pdrapets  have  the  same  thickness. 

RED  SNOW.  The  phenomenon  of  red  snow,  seen  both  on  the 
coast  of  BafTin's  bay  and  at  Spitzbergen,  has  attracted  much 
attention.  This  colouring  matter  has  been  found  to  have  its 
origin  from  a  very  minute  fungus  which  grows  upon  the  snow, 
and  which  has  been  considered  a  species  of  urcdo,  and  has  been 
denominated  uredo  nivalis. 

REDUCING  Scale,  or  Siirvei/ing  Scale,  is  a  broad  thin  slip 
of  box,  or  ivory,  having  several  lines  and  scales  of  equal  parts 
upon  it ;  used  by  surveyors  for  turning  chains  and  links  into 
roods  and  acres  by  inspection.  It  is  used  also  to  reduce  maps 
and  draughts  from  one  dimension  to  another. 

REDUCTION,  in  .Arithmetic,  is,  by  some  authors  on  this 
subject,  distinguished  into  reduction  ascendiiuj,  and  reduction 
descending.  The  former,  relating  to  the  conversion  of  a  quan- 
tity from  a  lower  denomination  to  a  higher ;  and  the  latter, 
when  tiie  quantity  is  to  be  reduced  from  a  higher  denomination 
to  a  lower. 

REDUCTION,  or  Revivification.  This  word, in  its  most 
extensive  sense,  is  applicable  to  all  operations  by  which  any 
substance  is  restored  to  i-ts  natural  state,  or  which  is  considered 
as  such  ;  but  custom  confines  it  to  operations  by  which  metals 


are  restored  to  their  metallic  state,  after  they  have  been  de- 
prived of  this,  either  by  combustion,  as  the  metallic  oxides,  or 
by  the  union  of  some  heterogeneous  matters  which  disguise  them, 
as  fulminating  gold,  luna  cornea,  cinnabar,  and  other  compounds 
of  the  same  kind.  These  reductions  are  also  called  revivifica- 
tions. 

REDUNDANT  Hyperbola,  one  of  the  higher  order  of 
hyperbolas,  having  more  than  two  infinite  branches. 

REED,  in  Agriculture,  the  name  of  an  aquatic  plant  infest- 
ing boggy  low  lands  or  meadows  on  the  sides  of  rivers.  Trench- 
es, draining  off  the  moisture  by  which  it  is  supported,  will  de- 
stroy it.     Ashes  or  soot  has  sometimes  killed  this  weed. 

Reed,  is  also  a  term  applied  to  such  straw  of  wheat,  oats,  or 
rye,  as  has  not  been  damaged  by  thrashing. 

Reed  Hedye,  in  Gardening,  is  a  hedge-fence  which  is  formed 
of  reeds.  It  is  temporary  and  moveable,  furnishing  shelter  to 
many   seedlings  and  plants. 

Reeds,  in  Fireships,  are  made  up  in  small  bundles  of  about 
twelve  inches  in  circumference,  cut  even  at  both  ends,  and  dip- 
ped in  a  kettle  of  melted  composition,  to  render  them  easily 
ignitible. 

REEF,  a  certain  portion  of  a  sail  comprehended  between  the 
top  or  bottom  and  a  row  of  ejelet  holes  generally  parallel 
thereto.  The  intention  of  the  reef  is  to  reduce  the  surface  of 
the  sail  in  proportion  to  the  increase  of  the  wind,  for  which 
reason  there  are  several  reefs  parallel  to  each  other  in  the 
superior  sails  ;  thus  the  top  sails  of  ships  are  generally  furnished 
with  three  reefs,  and  sometimes  four,  and  there  are  always 
three  or  four  reefs  parallel  to  the  foot  or  bottom  of  those  main- 
sails and  fore-sails  w  hich  arc  extended  upon  booms. 

Reef,  also  implies  a  chain  of  rocks  lying  near  the  surface  of 
the  water. 

Reef  Band,  a  piece  of  canvass  sewed  across  the  sail  to 
strengthen  it  in  the  place  where  the  eyelet  holes  of  the  reefs  are 
formed. 

REEF-iine,  a  small  rope,  by  which  they  formerly  reefed  the 
courses  by  passing  it  spirally  through  the  holes  of  the  reef,  and 
over  the  head  of  the  sail,  alternately  from  the  yard  arms  to  the 
slings,  and  then  straining  it  as  tight  as  possible. 

'Ri.EV -Tackle,  a  tackle  upon  deck,  communicating  with  its 
pendant,  which  passing  through  a  block  at  the  top-mast-head, 
and  through  a  hole  in  the  top-sail  yard-arm,  is  attached  to  a 
cringle  a  little  below  the  lowest  reef.  Its  use  is  to  pull  the 
skirts  of  the  top-sails  close  up  to  the  extremities  of  the  top-sail 
yards,  in  order  to  lighten  the  labour  of  reefing. 

C/<we-REEFED,  is  when  all  the  reefs  of  the  top-sails  are  taken  in. 

REEFING,  the  operation  of  reducing  a  sail  by  taking  in  one 
or  more  of  the  reefs,  and  is  either  performed  with  lines,  points, 
or  knittles.  The  top  sails  are  always  and  the  courses  generally 
reefed  with  points,  which  are  flat  braided  pieces  of  cordage, 
whose  lengths  are  nearly  double  the  circumference  of  the  yard. 
These  being  inserted  in  the  eyelet  holes,  are  fixed  in  the  sail 
by  means  of  two  knots  in  the  middle,  one  of  which  is  before 
and  the  other  behind  the  reef-band. 

In  order  to  reef  the  top-sails  with  more  facility  and  expedi- 
tion, they  are  lowered  down,  and  made  to  shiver  in  the  wind  ; 
the  extremities  of  the  reef  are  then  drawn  up  to  the  yard- 
arms  by  the  reef-tackles,  where  they  are  securely  fastened  by 
the  earings  ;  the  space  of  sail  comprehended  in  the  reef  is 
then  laid  smoothly  over  the  yard  in  several  folds,  and  the  whole 
is  completed  by  tying  the  points  about  the  yard  so  as  to  bind 
the  reef  up  close  to  it.  In  reefing  a  course,  the  after  end  of  the 
point  should  be  thrust  forward  between  the  head  of  the  sail 
and  the  yard,  and  the  fore  leg  of  the  same  point  should 
come  aft  over  the  head  of  the  sail,  and  also  under  the  yard, 
and  thus  crossed  over  the  head  of  the  sail,  the  two  ends 
should  be  tied  on  the  upper  side  of  the  yard  as  light  as 
possible.  AVhen  a  sail  is  reefed  at  the  bottom,  it  is  generally 
done  with  knittles  in  the  room  of  points,  or  in  large  sails,  such 
as  the  main  sails  of  armed  cutters,  pieces  of  line,  termed  reef- 
hanks,  are  fixed  in  the  eyelet-holes. 

REEL,  in  the  manufactories,  a  machine  serving  for  the 
office  of  reeling.  There  are  various  kinds  of  reels,  some  very 
simple,  others  very  complex.  Of  the  former  kinds  those  most 
in  use  are,  I.  A  little  reel  held  in  the  hand,  consisting  of  three 
pieces  of  wood,  the  biggest  and  longest  whereof,  (which  does 
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not  exceed  a  foot  and  a  Iialf  in  Iciiptli,  and  onc-fmirtli  of  an  incli 
in  (liainolor)  is  traversed  by  two  oilier  pieces  disposed  dillerent 
ways.  2.  The  common  reel  or  windlass,  which  turns  upon  a 
pivot,  and  has  lour  nights  traversed  by  long  pins  or  sticks, 
whereon  the  skein  to  be  reeled  Is  put,  and  which  arc  drawn 
closer  or  opened  wider  according  to  the  skein. 

KKELINt;,  in  the  INTanufaetories,  the  winding  of  thread, 
silk,  cotton,  or  the  like,  inio  a  skein. 

HICEL.S,  are  niaeliines  moving  round  an  axis,  and  serving  to 
wind  various  lines  upon,  as  the 

De(p-Sca-\f.\.i.i.,  tliat  which  contains  tlic  dcep-scalluc; 

iojr-Rl'F.!.,  that  appropriated  for  the  log-line. 

RKCrirtiATioN,  in  C'heniistry,  the  repetition  of  a  distillation 
or  sublimation  several  times,  in  order  to  render  the  substances 
purer,  finer,  and  freer  from  aqueous  or  earthy  parts. 

REEM.     Str  RiiisorKitos. 

REEMING,  a  term  used  by  caulkers  for  opening  the  seams 
of  the  planks  with  irons,  for  the  more  easy  admission  of  oakum. 
In  common  language,  to  make  any  hole  larger,  is  in  many 
places  termed  reeniing. 

RE-ENTRY,  in  Law  signifies  the  resuming  or  retaking  the 
possession  of  lands  lately  lost. 

REEVING,  in  the  Sea  Language,  the  putting  a  rope  through 
a  l>lock  ;  hence  to  pull  a  rope  out  of  a  block  is  called  unreeving. 

REFERENCE,  in  Law,  is  where  a  matter  is  referred  by 
the  court  of  chancery  to  a  master,  and  by  the  courts  at  law  to 
a  pro-thonotary,  or  secondary,  to  examine  and  report  to  the 
court.  Reference  also  signifies  where  a  matter  in  dispute 
is  referred  to  the  decision  of  an  arbitrator.  This  is  done  either 
by  parol,  agreement,  or  by  bond,  or  upon  a  suit,  in  which  latter 
case  the  party  has  a  rule  of  court,  that  the  party  against  whom 
the  award  is  made  shall  perform  it,  and  then  he  may  move 
to  have  an  attachment  against  him,  if  he  does  not  perform  it. 
By  statute  also  this  may  be  done,  where  the  parties  agree  that 
the  award  should  be  made  a  rule  of  court,  although  there  is 
no  suit. 

REFINING,  in  general,  is  the  art  of  purifying  a  thing; 
including  not  only  the  assaying  or  refining  of  metals,  but  like- 
wise the  depuration  or  clarification  of  liquors.  Gold  and  silver 
may  be  refined  by  several  methods,  which  are  all  founded  on 
the  essential  properties  of  the  metals,  and  acquire  dillerent 
Barnes  according  to  their  kinds. 

REFINING,  in  Metallurgy,  is  the  means  of  obtaining  me- 
tals from  their  ores,  and  freeing  them  from  all  other  impurities, 
whether  natural  or  artificial.  The  term  is  applicable  to  the 
purification  of  things  in  general. 

REFITTING,  in  sea  language,  is  generally  understood  to 
imply  the  repairing  any  damages  which  a  ship  may  have  sus- 
tained in  her  sails  or  rigging  by  battle  or  tempest,  but  more 
particularly  by  the  former. 

REFLECTION,  or  Reflexion,  in  Mechanics,  is  the  return 
or  regressive  motion  of  a  moveable  body,  arising  from  the  re- 
action of  some  other  body  on  which  it  impinges.  The  redec- 
tion  of  bodies  after  impact  is  attributable  to  their  elasticity,  and 
the  more  perfectly  they  possess  this  property,  the  greater  will 
be  their  reflection,  all  other  things  being  the  same.  In  case  of 
perfect  elasticity,  they  would  be  reflected  back  again  with  the 
same  velocity,  and  at  an  equal  angle  with  which  they  met  the 
plane  ;  that  is,  the  an^le  of  incidence  would  be  equal  to  the 
angle  of  reflection,  and  the  velocity  both  before  and  after  im- 
pact would  be  the  same,  at  equal  distance  from  the  body  on 
which  they  impinge. 

Reflection  of  the  R/i;/s  of  Light,  in  Catoptrics,  is  their 
return,  after  their  approaching  so  near  the  surfaces  of  bodies 
as  to  be  repelled  or  driven  backwards.     Sec  Optics. 

Reflection  of  Heat.  In  the  same  manner  as  we  find  the 
rays  of  light  are  reflected  by  polished  surfaces,  so  it  is  found 
that  the  rays  of  caloric  have  precisely  the  same  property.  The 
Swedish  chemist,  Scheele,  discovered,  that  the  angle  of  reflec- 
tion of  the  rays  of  caloric  is  equal  to  the  angle  of  incidence,  a 
fact  which  has  been  more  fully  establishetl  by  Dr.  Herschcl. 
Some  very  interesting  experiments  were  made  by  Professor 
Pictet,  of  Geneva,  which  proved  the  same  thing.  These  expe- 
riments were  conducted  in  the  following  manner  :^Two  con- 
cave mirrors  of  tin,  of  nine  inches  focus,  were  placed  at  the 
distance  of  twelve  feet  two  inches  from  each  other ;  in  the  focus 


of  the  one  was  placed  the  bulb  of  a  lliermomeier,  and  in  that  of 
the  other  a  ball  ol  iron  two  inches  in  diameter,  uhieli  was  just 
heated  so  as  not  to  be  visible  in  the  dark.  In  the  space  of  six 
niiniiles  the  thermometer  rose  22°.  A  similar  elfect  wa.s  pro- 
duced by  subsliluling  a  lighted  candle  in  place  of  the  ball  of 
iron.  Siipposiii;;  that  both  the  light  and  he  at  might  act  in  Ihi: 
last  experiment,  be  iiilciposed  between  the  two  mirrors  a  plate 
of  glass,  with  the  view  of  separating  the  rays  of  light  from 
those  of  calorie.  The  rays  of  caloric  were  thus  interrupted  by 
the  plate  of  j;lass,  but  the  rays  of  light  were  not  perceptibly 
diminished.  In  nine  minutes  the  thermometer  sunk  IP;  and 
in  seven  luimiti's  after  (he  glass  was  rrmovi-d,  it  rose  alioiit  12". 
lie  therefore  justly  coinludcd,  that  the  calorie  refiecled  by  the 
mirror  was  the  cause  of  the  rise  of  the  thermomelcr.  He  made 
another  experiment,  substituting  boiling  water  in  a  glass  vessel 
in  place  of  the  iron  ball;  and  when  the  apparatus  was  adjusted, 
and  a  screen  of  silk,  which  had  been  placed  between  the  two 
mirrors,  removed,  the  thermometer  rose  0°;  namely,  from  47^^ 
to  Ci(f.  The  experiments  were  varied  by  removing  the  tin  mir- 
rors to  the  dislance  of  !J0  inches  from  each  other.  The  glass 
vessel,  w  ilh  boiling  water,  was  placed  in  one  focus,  and  a  sen- 
sible Ihermoiiieter  in  the  other.  In  the  middle  space  between 
the  mirrors,  Ihnc  was  suspended  a  common  glass  mirror,  so 
that  either  side  could  be  turned  towards  the  gla.ss  vessel. 
When  the  polished  side  of  this  mirror  was  turned  towards  the 
glass  vessel,  the  thermometer  rose  only  five  tenths  of  a  degree  ; 
but  when  the  other  side,  whi(-h  was  darkened,  was  turned 
tow  aids  the  glass  vessel,  the  thermometer  rose  3"  5'.  And  in 
another  experiment,  performed  in  the  same  way,  the  thermo- 
melcr rose  3*  when  the  polished  side  of  the  mirror  was  turned 
to  the  glass  vessel,  and  9°  when  the  other  side  was  turned, 
which  experiments  shew  clearly,  that  the  rays  of  caloric  are 
rcllecled  from  polished  surfaces,  as  well  as  the  rays  of  light. 
Transpaicnt  bodies  have  the  power  of  refracting  the  rays  of 
caloric  as  well  as  those  of  light.  They  difler  also  in  their  refran- 
gibility.  So  far  as  experiment  goes,  the  most  of  the  rays  of 
caloric  are  less  refrangible  than  the  red  rays  of  light.  The  ex- 
pcrimciils  of  Dr.  Herschcl  .shew  that  the  rays  of  caloric,  from 
hot  or  burning  bodies,  as  hot  iron,  hot  water,  fires,  and  cau- 
dles, arc  refrangible,  as  well  as  the  rays  of  caloric  which  are 
emitted  by  the  sun.  Whether  all  transparent  bodies  have  their 
power  of  transmitting  these  rays,  or  what  is  the  diU'creuce  in 
the  refractive  power  of  these  bodies,  is  not  yet  known. 

The  light  which  proceeds  from  the  sun  seems  to  be  composed 
of  three  distinct  substances.  Scheele  discovered  that  a  glass 
mirror,  bold  before  the  fire,  reflected  the  rays  of  light,  but  not 
the  rays  of  caloric  ;  but  when  a  metallic  mirror  was  placed  in 
the  same  situation,  both  heat  and  light  were  reflected.  The 
mirror  of  glass  became  hot  in  a  short  time,  but  no  change  of  tem- 
perature took  place  on  the  metallic  mirror.  This  experiment 
shews  that  the  glass  mirror  absorbed  the  rays  of  caloric,  and 
reneclcd  those  of  light;  while  the  metallic  mirror,  sulfering  no 
change  of  tcmpeiature,  reflected  both.  And  if  a  plate  of  glass 
be  held  before  a  burning  body,  the  rays  of  light  are  not  sensibly 
interrupted,  but  the  rays  of  caloric  are  intercepted  ;  for  no 
sensible  heat  is  observed  on  the  opposite  side  of  the  glass;  but 
when  the  glass  has  reached  a  proper  degree  of  temperature,  tho 
rays  of  caloric  are  transmitted  with  the  same  facility  as  those 
of  light.  And  thus  the  rays  of  light  and  caloric  may  be  sepa- 
rated ;  and  the  curious  experiments  of  Dr.  Herschcl  have  clearly 
proved,  that  the  invisible  rays  which  are  emitted  by  the  sun 
liave  the  greatest  heating  power.  In  these  experiments,  the 
difl'erent  coloured  rays  were  thrown  on  the  bulb  of  a  very  deli- 
cate thermometer,  and  their  healing  power  was  observed.  That 
of  the  violet,  green,  and  red  rays,  were  found  to  be  to  each  other 
as  the  following  numbers  : — 

Violet,  10  0; Green,  22  4; Red,  550. 

The  heating  power  of  the  most  refrangible  rays  was  least,  and 
this  increases  as  the  refrangibilily  diminishes.  The  red  ray, 
therefore,  has  the  greatest  heating  power,  and  the  violet,  which 
is  the  most  refrangible,  the  least.  The  illuminating  power,  it 
has  been  already  observed,  is  greatest  in  the  middle  of  the 
spectrum,  and  diminishes  towards  bolh  extremities  ;  but  the 
heating  power,  which  is  least  at  the  violet  end,  increases  from 
that  to  the  red  extremity,  and  w  hen  the  thermometer  was  placed 
beyond  the  limit  of  the  red  ray,  it  rose  still  higher  than  in  the 
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red  ray,  which  has  the  greatest  heating  power  in  the  spectrnm. 
The  heating  power  of  tliese  invisible  rays  was  the  greatest  at  tlie 
distance  of  half  an  incli  beyond  the  red  ray,  but  it  was  sensible 
at  t!ie  distance  of  one  inch  and  a  half. 

REFLECTING  Circle,  an  astronomical  instrument  for  mea- 
suring angles.  It  is  called  rellecting  from  its  property,  in  com- 
mon with  the  Hadley's  quadrant,  (of  which  it  is  a  modification) 
of  observing  one  of  the  objects  of  the  angle  to  be  measured  by 
distinct  vision,  and  the  other  by  reflection  of  plane  mirrors. 

KEFLECTOIRE  Curve,  is  a  term  given  by  Mairan  to  the 
curvilinear  appearance  of  the  plane  surface  of  a  bason  contain- 
ing water  to  an  eye  placed  perpendicularly  over  it.  Tn  this 
position  the  bottom  of  a  bason  will  appear  to  rise  upwards  from 
the  centre  outwards,  but  the  curvature  will  be  less  and  less,  and 
at  last  the  surface  of  the  water  will  be  an  asymptote  to  it. 

REFLECTOR,  a  mirror  or  looking-glass. 

REFLEXIBILITY,  the  property  necessary  for  reflection. 

REFLUX  of  the  Sea.     See  Tide. 

REFORM,  a  revival  of  former  discipline,  a  re-establishment 
of  partially  neglected  or  abandoned  principles,  or  a  correction 
of  some  reigning  abuses  in  them. 

REFORMATION,  the  act  of  correcting  abuses.  More  em- 
phatically, the  term  is  applied  to  the  throwing"  olf  the  papal 
yoke,  about  the  beginning  of  the  sixteenth  century.  To  this  no- 
ble act  we  are  indebted  for  the  religious  privileges  we  enjoy, 
and  many  of  our  civil  blessings  may  be  traced  to  the  same 
source. 

REFRACTED  Angle,  or  Angle  of  Refraction,  is  the  angle 
which  a  refracted  ray  makes  with  the  surface  of  the  refracting 
body.  The  complement  of  this  angle  is,  however,  sometimes 
called  the  refracted  angle. 

REFRACTION  of  the  rays  of  light.     See  Optics. 

Refraction,  in  Astronomy,  is  an  inflection  of  the  rays  of 
Sight  proceeding  from  the  heavenly  bodies,  in  passing  through 
the  atmosphere  by  which  their  apparent  altitudes  are  increased. 

Atmospherical 'Rv.FR,\CTioN.  It  is  evident,  from  the  nature 
and  progression  of  light,  that  rays,  in  passing  from  any  object 
through  the  atmosphere,  or  part  of  it,  to  the  eye,  do  not  pro- 
ceed in  a  right  line  ;  but  the  atmosphere  being  composed  of  an 
infinitude  of  strata,  (if  we  may  so  call  them,)  whose  density 
increases  as  they  are  posited  nearer  the  earth,  the  luminous  rays 
which  pass  through  it  are  acted  on  as  if  they  passed  sacces- 
sively  through  media  of  increasing  density,  and  are,  therefore, 
inflected  more  and  more  towards  the  earth  as  the  density  aug- 
ments. In  consequence  of  this  it  is,  that  rays  from  objects, 
whether  celestial  or  terrestrial,  proceed  in  curves  which  are 
concave  towards  the  earth  :  and  thus  it  happens,  since  the  eye 
always  refers  the  place  of  objects  to  the  direction  in  which  the 
rays  reach  the  eye,  that  is,  to  the  direction  of  the  tangent  to 
the  curve  at  that  point,  that  the  apparent  or  observed  eleva- 
tions of  objects  are  always  greater  than  the  true  ones.  The 
difference  of  these  elevations,  which  is  in  fact  the  effect  of 
refraction,  is,  for  the  sake  of  brevity,  called  refraction  ;  and  it 
is  distinguished  into  two  kinds,  horizontal,  or  terrestrial,  re- 
fraction, being  that  which  effects  the  altitude  of  hills,  towers, 
and  other  objects  on  the  earth's  surface ;  and  astronomical 
refraction,  or  that  which  is  observed  with  regard  to  the  altitudes 
of  heavenly  bodies.  Refraction  is  found  to  vary  with  the  state 
of  the  atmosphere  in  regard  to  heat  or  cold,  and  humidity,  so 
that  determinations  obtained  for  one  state  of  the  atmosphere, 
will  not  answer  correctly  for  another  without  modification. 
Tables  commonly  exhibit  the  refraction  at  different  altitudes, 
for  some  assumed  mean  state. 

Refraction  of  Altitude,  is  an  arc  of  a  vertical  circle,  by 
which  the  altitude  of  a  star  is  increased  by  the  refraction. 

Refraction  of  Ascension  or  Descension,  is  an  arc  of  the  equa- 
tor by  which  the  ascension  or  descension,  whether  right  or 
oblique,  is  increased  or  diminished  by  refraction. 

Refraction  of  Declination,  is  the  increase  or  decrease  in  the 
declination  of  a  star  by  refraction. 

Refraction,  in  Latitude,  is  the  increase  or  decrease  of  the 
latitude  of  a  star  from  refraction. 

Refraction,  in  Longitude,  is  the  increase  or  decrease  in  the 
longitude  of  a  star  from  refraction. 

Refraction,  in  Mechanics,  is  the  deviation  of  a  body  in 
motion,  from  its  direct  course,  in  consequence  of  the  variable 


density  of  the  mediums  in  which  it  moves.  This,  however, 
except  in  speaking  of  the  rays  of  light,  is  commonly  called 
dejlectiun, 

Kefraction,  in  Iceland  crystal.  There  is  a  double  refrac- 
tion in  this  substance,  contrary  ways,  by  which  not  only  oblique 
rays  are  divided  into  two,  and  refracted  into  opposite  parts, 
but  even  perpendicular  rays  are  one  half  refracted. 

REFRANGIBILITY  of  Light,  the  properly  of  the  rays  to 
be  refracted,  but  more  commonly  employed  with  reference  to 
the  different  degrees  in  which  the  different  rays  possess  this 
property  ;  and  on  which  Newton  has  founded  his  whole  theory 
of  colours.  For  the  several  experiments  relating  to  this  sub- 
ject, see  Prism. 

REFRIGERATION,  the  act  of  cooling,  or  the  abstracting  of 
heat  from  various  substances,  for  the  purpose  of  art  or  domes- 
tic use. 

REFUGE,  in  antiquated  customs,  a  sanctuary  or  asylum. 
In  the  Old  Testament,  six  cities  of  refuge  were  appointed  for 
the  protection  of  persons  from  the  rigour  of  the  law,  who  were 
guilty  of  involuntary  homicide. 

REFUGEES,  French  Protestants  who,  on  the  revocation  of 
the  edict  ofNanlzin  1685,  fled  from  persecution,  and  found 
shelter  in  Holland,  Germany,  and  England,  where  they  carried 
many  valuable  arts,  by  which  these  countries  have  been  enrich- 
ed and  France  has  been  empoverished. 

REGAL,  something  belonging  to  a  king.  Regal  is  is  also  a 
musical  term,  and  likewise  a  species  of  portable  organ  much 
used  in  processions  in  papal  countries. 

REGALE,  in  French  jurisprudence,  is  a  right  belonging  to 
the  king  over  all  benefices  in  that  kingdom.  It  consists  in  the 
enjoyment  of  the  revenues  of  bishops' sees  during  their  vacancy, 
and  in  the  presentment  to  benefices  dependent  on  them. 

REGALIA,  in  Law,  the  rights  and  prerogatives  of  a  king, 
which,  according  to  the  civilians,  are  six,  viz.  1.  The  power  of 
judicature;  2.  the  power  of  life  and  death;  3.  the  power  of 
peace  and  war;  4.  a  right  to  such  goods  as  have  no  owner,  as 
waifs,  estrays.  Sec.  5.  assessments  ;  and  6.  the  coinage  of  money. 
Regalia  is  also  used  for  the  apparatus  of  a  coronation,  as  the 
crown,  the  sceptre  with  the  cross,  and  with  the  dove,  St.  Ed- 
ward's staff,  the  globe,  and  the  orb  with  the  cross,  four  several 
swords,  &c. 

REGARDANT,  in  Heraldry,  is  understood  of  a  lion  or  other 
beast  of  prey,  in  the  attitude  of  looking  behind  him  with  his 
eyes  towards  his  tail. 

Regardant  Villain,  an  ancient  servant  or  retainer  to  the  lord, 
because  charged  with  the  base  services  within  the  manor,  to 
see  that  all  filth  and  nuisances  are  removed. 

REGARDER  of  the  Forest,  an  ancient  oflScer,  whose  busi- 
ness it  was  every  year  to  make  oath  to  the  limits  of  the  forest, 
and  also  to  inquire  into  all  offences  committed  within  its  juris- 
diction. 

REGATTA,  a  name  given  in  Venice  tn  exhibitions  on  the 
water,  such  as  a  contest  for  superiority  in  rowing  and  the 
management  of  boats. 

REGEL,  or  Rigel,  a  fixed  star  of  the  first  magnitude,  in  the 
left  foot  of  Orion. 

REGENERATION,  in  Theology,  the  act  of  being  born  again 
by  a  spiritual  birtli,  or  becoming  a  child  of  God,  through  which 
the  person  abandons  a  course  of  vice,  and  leads  a  life  of  piety 
and  virtue. 

REGENT,  one  who  governs  a  kingdom  during  the  minority 
or  absence  of  the  king.  In  France  the  queen  mother  has  the  re- 
gency of  the  kingdom  during  the  minority  of  the  king,  under 
the  title  of  the  queen  regent.  Regent  also  signifies  a  professor 
of  arts  and  sciences  in  a  college,  who  has  a  set  of  pupils  under 
his  care  ;  but  here  regent  is  generally  restrained  to  the  lower 
classes,  as  regent  of  rhetoric,  regent  of  logic,  &c.  those  of  phi- 
losophy are  rather  called  professors.  The  foreign  universities 
are  generally  composed  of  doctoW,  professors,  and  regents. 

REGERENDARIUS,  among  the  Romans,  was  an  officer  who 
subscribed  and  kept  a  register  of  all  petitions  presented  to  the 
prefect. 

REGICIDE,  a  king-killer.  The  term  is  also  used  for  the  act 
of  murdering  the  king.  It  is  now  generally  applied  to  those 
persons  who  were  engaged  in  the  trial,  condemnation,  and  exe. 
cution  of  Charles  I. 
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KKUIMEN,  tlic  rcpulation  of  diet,  and,  in  a  more  general 
sense,  of  all  llic  noniuituriils,  witli  a  view  to  preserve  or  restore 
health. 

Rf.oimin,  in  Oranunar,  that  part  of  syntax  or  construction 
which  rcsnlalcs  the  dcpcndinc)  of  words,  and  the  alteration 
which  one  occasions  in  atiollicr. 

REGIMENT,  in  War,  is  a  body  of  men,  either  horse  or  foot, 
commanded  Iiy  a  colonel.  lOach  rcRimcnt  of  fool  is  divided 
into  companies,  hut  the  nunihcr  of  companies  is  not  ahvajs 
alike,  tluni^li  our  r< ninicnts  ;;cnernlly  consist  of  tcp  conipaiiics, 
one  on  the  ri^lit,  of  jjrcnadiirs,  and  another  mi  the  lift,  of  lif;ht 
troops.  He^imcnts  of  horse  most  commonly  consist  of  six 
troops,  but  some  have  nine-  Hcsimeiits  of  tli;i;;oons,  in  time 
of  war,  are  gencially  composed  of  eight  troops,  and  in  time  of 
peace  of  six. 

REGINA  Ai'UAUUM,  in  Ornithology,  a  larjie  Mexican  bird 
about  the  size  of  nn  eaj;le.  Its  v^hole  body  is  covered  with  a 
plumage  of  a  blackish  purple.  Its  feet  arc  red,  its  beak  like 
that  of  a  parrot ;  it  feeds  on  rats,  mice,  snakes,  and  other  ver- 
min, and  can  lly  against  the  fiercest  wind. 

REGION,  in  I'liysiology,  particular  districts  on  the  surface 
of  the  globe,  disposition  of  internal  strata,  and  distinguished 
elevations  in  the  atmosjihere,  and  depths  in  the  sea. 

Region,  in  Anatomy,  denotes  the  division  of  the  human  body. 

REGIONARY,  in  Ecclesiastical  History,  a  title  given  in  the 
fifth  century  to  persons  v\ho  had  the  charge  and  administration 
of  church  alfairs  within  a  certain  district  or  region. 

REGIS,  I'tTi.R  SvLVAiN,  a  French  philosopher,  was  born  in 
1632,  author  of  a  "  System  of  Philosophy,"  in  y  vols.  4to.  pub- 
lished in  1G90,  and  some  otlier  works.  He  died  in  1707,  at 
7o  years  of  age. 

REGISTER,  a  public  book,  in  which  is  entered  and  recorded 
memoirs,  acts,  and  minutes,  to  be  had  recourse  to  occasionally, 
for  knowing  and  proving  matters  of  fact.  Of  these  there  are 
several  kinds:  as,  1.  Registers  of  deeds  in  Yorkshire  and  Mid- 
dlesex, in  which  are  registered  all  deeds,  conveyances,  wills, 
&c.  that  affect  any  lands  or  tenements  in  those  counties,  which 
are  otherwise  coid  against  any  subsequent  purchasers  or  mort- 
gagees, &c.  but  this  does  not  extend  to  any  copyhold  estate,  nor 
to  leases  at  a  rack-rent,  or  where  they  do  not  exceed  21  years. 
The  registered  mei'.iorials  must  be  engrossed  on  parchment, 
under  the  hand  and  seal  of  some  of  the  grantors  or  grantees, 
attested  by  witnesses  who  are  to  prove  the  signing  or  sealing 
of  them,  and  the  execution  of  the  deed.  Hut  tliese  registers, 
which  arc  confined  to  two  counties,  are  in  Scotland  general,  by 
which  the  laws  of  north  Britain  are  rendered  very  easy  and 
regular.  Of  these  there  are  two  kinds  ;  the  one  general,  fixed 
at  Edinburgh,  under  the  direction  of  the  Lord  Register;  and 
tile  other  is  kept  in  the  several  shires,  stewartries,  and  rega- 
lities, the  clerks  of  which  are  obliged  to  transmit  the  registers 
of  their  respective  courts  to  the  general  register.  No  man  in 
Scotland  can  have  a  right  to  any  estate,  but  it  must  become 
registered  within  forty  days  of  his  becoming  seised  thereof; 
by  which  means  all  secret  conveyances  are  cut  off.  2.  Parish 
registers  are  books  in  which  are  registered  the  baptism,  mar- 
riages, and  burials,  of  each  parish. 

REGisriiR,  is  also  used  for  the  clerk  or  keeper  of  a  register. 
Of  these  we  have  several,  denominated  from  the  registers  they 
keep  :  as,  register  of  the  high  court  of  delegates  ;  register  of 
the  arches  court  of  Canterbury  ;  register  of  the  court  of  admi- 
ralty ;  registerof  the  prerogative  court;  register  of  the  garter,  ike. 

RF.ciSTi;ii,  in  Printing,  is  disposing  the  forms  on  the  press, 
so  that  the  lines  and  pages  printed  ou  one  side  of  the  sheet  fall 
exactly  on  those  of  the  other. 

Riicrsmi,  among  letter-founders,  is  one  of  the  inner  parts 
of  the  mould  in  which  the  printing  types  are  cast.  Its  use  is 
to  direct  the  joining  of  the  mould  justly  together  again,  after 
opening  it  to  take  out  the  new-cast  letter. 

REGIUS  PiioFiissoRs.  Henry  VIII.  founded  five  lectures  in 
each  of  our  universities,  viz.  Divinity,  Hebrew,  (jreek.  Law, 
and  Physic,  the  readers  of  which  lectures  are  in  the  universi- 
ties' statutes'called  regii  professores. 

REGLE,  in  Music,  a  rule  for  accompanying  the  octave 
ascending  and  descending  in  the  base,  giving  to  each  note  of 
the  scale  its  appropriate  iiarmony  in  every  key. 

REGLETS,  or  Rigli;ts,  in  Printing,  are  "•"  ''•""  "f  wood 
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exactly  |>laned  to  the  size  of  the  body  of  the  letter.  The  smaller 
sorts  arc  placed  between  the  lines  of  poetry,  and  both  those 
and  larger  arc  used  in  filling  up  short  pages,  in  forming  the 
whites  or  distances  between  the  lines  of  titles,  and  in  adjusting 
the  distances  of  the  pages  in  the  chase,  so  as  to  form  register. 

RE(;RAT0I{,  or  Rkgiiatku,  in  Law,  formerly  signified  one 
who  bought  wholesale,  or  by  the  great,  and  sold  again  by  retail  ; 
but  the  term  is  now  userl  for  one  who  buys  any  wares  or  vic- 
tuals, and  sells  them  again  in  the  same  market  or  fair,  or  within 
five  miles   round  it. 

KiuiitATon,  is  also  used  for  one  who  furbishes  np  old  move- 
ables to  make  them  pass  for  new.  And  masons  who  take  off 
the  outside  surface  of  hcrt  n  stone,  in  order  to  whiten  it,  or  make 
it  look  fresh  again,  arc  said  to  rcgrale. 

REGRESSION.     Sc:  Rlxrogiii'.ssion. 

REGULAR,  denotes  any  thing  that  is  agreeable  to  the  rules 
of  art ;  thus  we  say  a  regular  building,  verb,  &c.  A  regular 
figure  in  (ieonietry  is  one  whose  sides,  and  consequently  angles, 
are  e<|ual ;  and  a  regular  figure  « ith  three  or  four  sides,  is  com- 
monly termed  an  eijuilatcral  triangle  or  square,  as  all  others 
with  sides  are  called  regular  polygons.  All  regular  figures  may 
be  inscribed  in  a  circle.  A  regular  solid,  called  also  a  platouic 
body,  is  that  terminated  on  all  sides  by  regular  and  equal  planes, 
and  whose  solid  angles  are  all  equal. 

Rf.giilak  liudies,  arc  those  which  have  all  their  sides,  angles, 
and  faces,  similar  and  equal.     Of  these  there  are  only  five,  viz. 
the  Tetrucihiny  contained  by  four  equilateral  triangles; 
the  llexacdron,  or  ctibe,  by  six  squares; 
the  Octiiedron,  by  eight  triangles  ; 
the  Dmlecacdron,  by  twelve  pentagons  ;  and 
the  Icosacdrnn,  by  twenty  triangles. 

For  the  properties  of  which  see  the  several  articles  ;  see  also 
Hutlon's  "  Mensuration,"  sect.  2. 

REGULATING  Caitaiv,  an  officer  whose  duty  it  is  to  exa- 
mine the  seamen  intended  for  the  navy,  whether  pressed  or 
volunteers. 

REGULATOR  of  a  Watch,  the  small  spring  belonging  to 
the  balance,  serving  to  adjust  its  motions,  and  make  it  go  faster 
or  slower 

Regi'lator  of  Velocity,  in  Mechanics,  is  a  contrivance  for 
regulating  or  governing  the  motions  of  a  mill,  or  other  machi- 
nery, causing  the  motion  of  its  parts  to  preserve  an  equable 
velocity,  under  all  the  variations  of  the  propelling  cause. 

REGULUS.  The  name  regulus  was  given  by  chemists  to 
metallic  matters  when  separated  from  other  substances  by 
fusion. 

Rf.gi'lus,  a  fixed  star  of  the  first  magnitude  in  the  constella- 
tion Leo  ;  sometimes  called  Cor  Leonis,  or  Lion's  Heart.  Ry 
the  Arabians  it  was  termed  Alhabor,  and  by  the  Chaldeans 
Kalbeleceid. 

REHEARING,  in  the  Court  of  Chancery,  is  a  process  to 
which  either  party,  who  thinks  himself  aggrieved,  may  lia\c 
recourse,  before  the  execution  of  a  final  decree. 

REHEARSAL,  in  Music  and  the  Drama,  is  an  experiment 
on  some  composition  in  private,  that  the  actors  may  belter 
understand  their  parts. 

REIGNING  Winds,  a  name  given  to  the  winds  which 
usually  prevail  on  any  particular  coast  or  region.    See  Wind. 

REIMBURSEMENT,  in  Commerce,  the  act  of  repaying 
what  monies  had  been  received  by  way  of  advance.  A  person 
who  gives  a  bill  of  exchange  in  payment,  is  to  reimburse  it,  if 
protested,  or  not  paid. 

REIN  DEER,  in  Zoology.  This  species  of  the  deer  kind  is 
generally  described  as  having  horns  ramose,  recurvatcd  round 
with  palmated  summits.  When  full-grown,  this  animal,  accord- 
ing to  Pennant,  is  four  feet  six  inches  high,  the  body  of  a  some- 
what thick  and  square  form,  and  the  legs  shorter  than  those  of 
the  common  stag-  The  general  colour  is  brown  above  and 
white  beneath,  but  advancing  in  age  it  frequently  becomes  of  a 
greyish  white,  and  sometimes  almost  black.  Both  sexes  are  fur- 
nished with  horns;  those  of  the  male  are  much  larger  and  longer 
than  those  of  the  female.  To  the  Laplander  this  animal  is  con- 
sidered as  the  common  substitute  of  the  horse,  the  coiv.  Hie 
sheep,  and  the  goat.  The  milk  furnishes  cheese,  the  lleshfood, 
the  skin  clothing,  the  tendons  bow-strings,  and,  when  split, 
thread,  the  horns  glue,  and  the  bones  spoons.  A  Laplander 
10  P 
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is  sometimes  possessed  of  a  tlioasand  deer.  Their  chief  food  is 
a  species  of  moss,  which  covers  vast  tracts  of  the  northern 
regions.  This  they  find  in  abundance  during  the  summer,  but 
in  winter  their  fodder  is  scarce,  and  then  the  greatest  care  and 
attention  are  required  for  their  support.  Trained  when  young 
to  draw  the  sledge,  their  services  arc  of  the  utmost  importance 
when  grown  to  maturity.  They  will  then  proceed  about  thirty 
miles  per  day  without  sustaining  any  injury,  and  sometimes, 
when  pressed,  from  fifty  to  sixty  ;  but  such  journeys  generally 
prove  fatal  to  the  animal.  The  rein  deer  is  a  native  of  the  north- 
ern regions.  In  Europe  its  chief  residence  is  Norway  and 
Lapland.  In  Asia,  Siberia  and  Kamtschatka.  In  America, 
Greenland  and  the  neighbourhood  of  Hudson's  Bay,  but  it  is 
rarely  found  to  the  south  of  Canada.  A  few  years  since  an 
attempt  was  made  to  introduce  the  breed  into  this  country,  but 
success  did  not  equal  expectation.  The  common  deer  are  more 
preserv.ed  in  England  than  in  any  other  country.  They  are  said 
to  have  been  first  introduced  into  Scotland  from  Norway  by 
James  I.  and  from  thence  into  South  Britain.  They  now 
abound  in  almost  every  county.  Of  these  animals,  under  the 
generic  term  Ccrvus,  tliere  are  many  species,  differing  from  each 
other  in  habit  and  appearance,  the  particulars  of  which  may  be 
found  in  works  on  natural  history. 

REINHOLD,  Erasmus,  an  eminent  German  mathematician 
and  astronomer,  was  born  in  Upper  Saxony  in  1511,  and  died 
in  1553,  iu  his  42nd  year.  Reinhold  was  author  of  several 
works,  of  which  only  the  four  following  were  published,  viz. 
1.  Tlieoiia;  novai  Planetarum  G.  Purbachii,  8vo.  1542,  and  again 
in  1580.  2.  Ptolemy's  Almagest,  the  first  book  in  Greek,  with 
a  Latin  version  and  Scholia,  Bvo.  1549.  3.  Prntenicse  Tabula 
Coelestium  Mutuum,  4to.  1551  ;  2nd  edition  in  1571  ;  3d,  1585. 
4.  Primus  Liber  Tabularum  Directionum,  or  Tables  of  Tan- 
gents to  every  minute  of  the  quadrant.  And  new  Tables  of 
Climates,  Parallels,  and  Shadows,  with  an  Appendix,  containing 
the  second  book  of  the  Canon  of  Directions,  in  4to.  1554.  Be- 
sides these  works,  Reinhold  was  author  of  several  others,  which 
were  never  published. 

REINS,  in  Anatomy,  the  kidneys:  in  Horsemanship,  long 
leathers  fastened  to  the  bit  of  the  bridle,  by  which  the  horse  is 
kept  in  subjection. 

REINSURANCE,  in  Commerce,  a  contract  by  which  the 
first  insurer  relieves  himself  from  the  risks  he  had  undertaken, 
and  devolves  them  upon  other  underwriters,  called  re-insurers. 

REITERATION,  the  art  of  repeating  a  thing,  or  doing  it  a 
second  time. 

REJOINDER,  inLaw.is  the  defendant's  answer  to  the  plain- 
tiff's replication  or  reply. 

REJOINTING,  in  Architecture,  the  filling  up  of  joints  of  the 
stone  in  old  buildings,  when  worn  by  time,  and  tlic  action  of 
the  elements. 

RELAPSE,  in  Medicine,  the  return  of  a  disease  when  its 
virulence  appeared  to  have  been  subdued,  and  the  patient  was 
regaining  health. 

RELATION,  in  Philosophy,  the  mutual  respect  of  two  things, 
or  what  each  is  in  regard  to  the  other.  Hence,  relation  may  be 
moral,  physical,  or  ideal;  but  some  comparison  or  affinity  is 
always  implied  in  that  which  has  only  a  relative  existence. 

Relation,  in  Kindred,  denotes  degrees  of  consanguinity. 
Iir Grammar,  relation  is  the  correspondence  which  words  have 
«iih  one  another  in  construction.  In  Logic,  it  is  an  accident 
of  substance,  accounted  one  of  the  ten  categories,  or  predica- 
ments. 

Relation,  in  Mathematics,  is  the  same  as  Ratio,  though 
we  so:iietimes  use  it  in  a  more  general  sense,  indicating  any 
dependence  of  one  quantity  upon  another. 

RELAXATION,  in  Law.     See  Release. 

REL\Y,  a  fresh  equipage,  horse,  &c.  sent  before,  or  ap- 
pointed to  hi  ready  for  a  traveller  on  his  arrival,  to  make  the 
greater  expedition  in  his  journey. 

RELEASE,  in  Law,  is  an  instrument  in  writing,  by  which 
estates,  rights,  titles,  entries,  actions,  and  other  things,  are  ex- 
tinguished and  discharged  ;  and  sometimes  transferred,  abridg- 
ed, or  enlarged  :  and  in  general,  it  is  to  signify  a  person's  giving 
up  or  discharging  the  right  or  action  he  has,  or  claims  to  have, 
against  anollicr,  or  his  lands,  he.  A  release  may  be  either  in 
fact  or  in  law  :  a  release  in  fact  is  where  it  is  expressly  declared 


by  the  very  words,  as  the  act  and  deed  of  the  party ;  and  a 
release  in  law,  is  that  which  acquits  by  way  of  consequence,  as 
where  a  female  creditor  takes  the  debtor  to   be  her  husband. 

RELEGATION,  a  kind  of  exile  or  banishment,  by  which  an 
obnoxious  person  is  commanded  to  retire  to  a  certain  place 
prescribed,  and  to  remain  until  recalled  or  removed. 

RELICS,  in  the  Romish  church,  are  the  remains  of  some 
body,  clothes,  or  furniture,  said  to  have  belonged  to  a  saint  or 
martyr,  devoutly  preserved  in  lionour  of  his  memory,  and  car- 
ried in  procession,  kissed,  and  venerated.  To  these  relics 
superstition  has  attached  miraculous  powers,  and  in  this  mum- 
mery that  church  has  carried  on  a  profitable  trade  for  many 
centuries. 

Relict,  in  Law.     5ee  Widow. 

RELIEF,  in  Law,  a  certain  sum  of  money  which  the  tenant 
holding  by  knight's  service,  grand  sergeantry,  or  other  tenure, 
and  being  at  full  age  at  the  death  of  his  ancestor,  paid  to  his 
lord  at  his  entrance. 

RELIEVE,  in  Military  language,  is  to  take  the  place  of 
another. 

Relieve,  in  Chancery,  denotes  an  order  sued  out  for  the 
dissolving  of  contracts,  and  other  acts  done,  on  account  of  their 
being  unreasonable,  prejudicial,  or  grievous. 

RELIEVING  Tackles,  two  strong  tackles,  furnished  each 
with  guys  and  pendants,  which,  passing  under  the  ship's  bot- 
tom to  the  opposite  side,  are  attached  to  the  lower  gun-ports ; 
the  tackles  being  hooked  to  the  wharf  or  pontoon,  by  which  the 
vessel  is  careened.  They  are  used  to  prevent  a  ship  from 
overturning  on  the  careen,  and  to  assist  in  bringing  her  upright 
after  that  operation  is  finished.  Relieving  Tackles,  are  also 
those  which  are  occasionally  hooked  to  the  tiller  in  bad  wea- 
ther or  in  action,  when  the  wheel  or  tiller-rope  is  broken  or 
shot  away.  Relieving  Tackle,  is  also  a  name  sometimes  given 
to  the  train-tackle  of  a  gun  carriage. 

RELIEVO,  or  Relief,  are  terms  applied  to  that  mode  of 
working  in  sculpture  by  which  figures  are  made  to  project  from 
the  ground  or  body  on  which  they  are  formed,  and  to  which 
they  remain  attached.  The  same  term  is  used,  whether  the 
figure  is  cut  with  the  chisel,  modelled  in  clay,  or  cut  in  metal  or 
plaister.  There  are  three  kinds  of  relievo  :  Alto-relievo,  or 
high  relief,  when  the  figures  are  so  prominent  from  the  ground 
that  merely  a  small  part  of  them  remains  attached  to  it.  Mez- 
zo-relievo, or  half  relief,  when  one  half  of  the  figure  rises  from 
the  ground,  in  such  a  manner  that  the  figure  appears  divided 
by  it.  Basso-relievo,  or  bas-relief  (low  relief),  when  the  work 
is  raised  but  little  from  the  ground,  as  in  medals,  and  generally 
in  friezes  and  other  ornamented  parts  of  buildings.  Bas-relief 
is  the  comprehensive  term  by  which  all  works  in  relievo  are 
denominated  indiscriminately.     See  Sculpture, 

RELIGION,  is  that  worship  or  homage  which  is  due  to  God 
considered  as  Creator  and  Preserver,  and,  with  Christians,  as 
Redeemer  of  the  world.  The  foundation  of  all  religion  is.  that 
there  is  a  God,  and  that  for  his  infinite  perfections  and  innu- 
merable favours  he  requires  some  acknowledgment  and  ser- 
vice from  his  creatures.  Hence  religion  necessarily  supposes 
some  intercourse  between  God  and  Man.  Religion  has  been 
divided  into  two  branches,  natural  and  revealed.  The  existence 
of  the  former  has  been  disputed,  and  the  latter  has  been  sub- 
ject to  an  endless  diversity  of  interpretations.  The  thirty-nine 
articles  of  the  established  church  of  England  are  presumed  to 
include  the  essentials  of  Christianity,  and  seditious  words  spo- 
ken in  derogation  of  its  truth  are  indictable  as  tending  to  a 
breach  of  the  peace.  1  Haw.  7. 

RELIQUA,  in  Natural  History,  a  term  used  to  express  the 
fossil  remains  of  various  animal,  vegetable,  and  other  sub- 
stances, found  in  a  state  of  petrifaction,  in  difl'crent  parts  of  the 
earth.  Mr.  Martin  divides  them  into  five  classes,  namely,  fos- 
sil remains  of  animals  or  plants,  earths,  salts,  inflammable 
substanees,  and  metallic  substances.  Of  these,  the  history  is 
both  curious  and  interesting. 

RELIQUiE,  in  Antiquity,  the  ashes  and  bones  of  the  dead, 
which  remain  after  the  body  had  been  burnt.  These  were 
carefully  gathered  up,  and  put  into  urns,  and  afterwar;ls 
deposited  in  tombs. 

RELIQUARY,  a  shrine  or  casket  in  which  the  relics  of  saints 
are  kept. 
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!\KMy,  tlic  KriKlisti  name  of  the  whitc-bcllicJ  mouse,  witli  a 
Ijhiikisli  l>ac'k  anil  a  Ions  <•'''• 

HKMAINDEK,  that  which  arises  by  subtracting  one  quantity 
fri>ni  niiotlicr. 

Uk.maim)I-.r,  in  Law,  is  an  estate  limited  in  lands,  tene- 
ments, or  rents,  to  be  enjoyed  alter  the  expiration  of  another 
particular  estate.  As  if  a  man  seised  in  fee-simple  jrrant  lands 
to  one  for  twenty  years,  and,  afler  the  determination  of  the 
said  term,  then  to  another,  and  his  heirs  for  ever;  hero  the  for- 
mer is  tenant  in  years,  remainder  to  the  latter  in  fee.  Uoth 
interests  are,  in  fact,  only  one  estate;  the  present  term  of 
years,  and  the  remainder  afterwards,  when  added  together, 
bcins  eipial  only  to  one  estate  in  fee.  Wlien  tlio  remain- 
der is  limited  in  a  will,  it  is  sometimes  called  an  executory 
devise.  Tiiis  is  not  strictly  a  remainder,  but  sumcthins  in 
nature  of  a  remainder,  which,  tlioush  informal  and  bad,  as 
such,  is  lield  pood  as  an  executory  devise.  The  doctrine  of 
remainders  is  very  abstruse,  eliicny  from  the  difficulty  of  ascer- 
taining from  the  form  of  the  deed  or  will  by  which  it  is  created, 
whether  or  not  the  remainder  is  eontin^ent,  and  liable  to  be 
defeated.  Where  a  remainder  is  limited  after  an  estate  tail, 
the  tenant  in  tail  can  at  all  times,  by  sullering  a  recovery,  defeat 
tlie  remainder,  and  fcet  possession  of  the  fee.  This  is  called 
doekin't  the  entail,  and  it  is  allowed  for  the  purpose  of  preventinj 
limitations  in  perpetuity.  For,  otherwise,  men  of  larpe  landed 
estates  would  be  enabled  to  tic  up  the  inheritance  so  strictly  by 
will,  that  in  a  few  years  all  the  landed  property  in  the  kinndom 
would  be  vested  for  ever  in  certain  families,  and  that  circula- 
tion of  wealth,  which  is  the  great  spur  to  industry,  would  be 
wholly  at  an  end. 

RE.M.\NCIPAT10N  was  a  form  of  divorce  among  the 
Uomans,  which  was  connected  with  some  curious  formalities. 

RE.MKDY,  in  Law,  is  the  action  or  means  given  by  law  for 
the  recovery  of  any  supposed  right. 

Remedy,  in  Medicine,  is  any  physical  agent  by  which  a 
disease  may  be  alleviated  or  cured. 

RE.MEMIJRANCERS,  anciently  called  clerks  of  the  remem- 
brance,  certain  officers  in  the  exchequer,  whereof  three  are  dis- 
tinguished by  the  names  of  the  king's  remembrancer,  the  lord 
treasurer's  remembrancer,  and  remembrancer  of  the  first  fruits. 

REMINISCENCE,  is  that  power  of  the  mind  by  which  it 
recals  things  which  had  been  forgotten.  In  tliis  respect  it 
differs  from  memory  with  uninterrupted  reraerabrance,  while 
reminisiscence  allows  intervals  of  forgetfulness.  The  ancient 
Platonists  were  of  opinion,  that  all  learning,  knowledge,  and 
invention,  consisted  in  the  recollection  of  notices  which  bad 
been  in  the  soul  prior  to  its  union  with  the  body. 

REMISSION,  in  Law,  is  the  pardon  of  a  crime.  In  Alodi- 
cine,  it  is  the  abatement  of  a  disorder,  whieh  returns  again  after 
an  interval.  In  Physick,  it  is  the  diminution  of  the  power  or 
edieacy  of  any  quality. 

RE.VIIT,  in  Commerce.  To  remit  a  sum  of  money,  bill,  or  the 
like,  is  to  send  the  sum  of  money,  &;c. 

REMITTER,  in  Law,  is  where  one  that  has  a  right  to  lands, 
but  is  out  of  possession,  has  afterwards  the  freehold  cast  upon 
him  by  some  subsequent  defective  title,  and  enters  by  \irtue  of 
that  title. 

REMONSTRANCE,  an  expostulation,  or  humble  supplica- 
tion, presented  to  the  king,  or  other  superior,  praying  him  to 
reflect  on  the  inconveniences  of  specific  edicts  or  measures.  It 
also  implies  a  gentle  reproof,  but  touched  in  a  delicate  manner. 

REMONSTRANTS,  a  title  given  to  the  .\rminians,  in  conse- 
quence of  their  remonstrance  in  1610,  to  the  states  of  Holland, 
asrainst  the  synod  of  Dort,  in  which  their  principles  were  con- 
demned. 

REMOV'ER,  in  Law,  is  where  a  suit  is  removed  or  taken  out 
of  one  court  into  another;  and  is  the  opposite  of  remanding  a 
cause,  or  sending  it  back  into  the  same  court  whence  it  was  first 
Called. 

RENCOUNTER,  the  encounter  of  two  small  bodies  de- 
tached from  the  main  army  ;  also  a  combat  between  two  indi- 
viduals, distinct  from  a  duel,  being  without  premeditation. 

RENDER,  in  Law,  a  term  used  in  the  levying  of  a  fine. 

RENDERING,  is  usually  expressed  of  a  complicated  tackle, 
laniard,  or  lashing,  when  the  eflect  of  the  power  applied  is  com- 
municated with  facility  to  all  the  parts  without  being  inter- 


rupted.    It  is  therefore  used  in  contradistinction  to  jamming 
or  slicking  last. 

R1:NI)I"/,V0US.  the  port  or  place  of  destination,  where  the 
several  ships  of  a  fleet  or  sipiadron  are  appointed  to  join  com- 
pany, or  to  lejoin  in  case  of  separation. 

Remu  zvoLis,  a  name  given  to  any  house  where  a  press- 
gang  resides,  and  volunteers  are  in>ilcd  to  enter  into  the  navy. 
Also,  a  place  appointed  to  meet  in,  at  a  certain  day  and  hour. 

REN  DMNG  Ci'iu>,  in  rural  ei-oiiomy,  a  term  used  to  signify 
the  brokfii  enrd  in  cheese-making. 

RICNICtiATE,  a  person  who  lias  apostatized  from  the  Chris- 
tian faith,  and  embraced  some  other  mode  of  religion,  particu- 
larly Malinnietanism. 

K1;N  ITIiNCY,  in  Philosophy,  is  that  force  in  solid  bodies, 
by  which  they  resist  the  impulse  of  other  bodies,  or  re-act  as 
mUeh  as  tlicy  are  ai'ted.upon. 

RENNET,  in  rural  economy,  a  term  applied  to  the  coagulum 
for  making  cheese.  It  is  prepared  from  the  bag,  maw,  or 
stomach  of  the  young  calf,  l>y  a  salt  pickle.  The  preparations 
.are  various;  but  in  the  making  of  cheese  much  depends  upon 
having  a  good  sweet  rennet. 

RENT,  is  a  certain  profit  issuing  yearly  out  of  lands  and  te- 
nements corporeal.  There  are  at  common  law  three  kinds  of  rents; 
rent  service,  rent  charge,  and  rent  seek,  or  rack  rent:  Kent  ser- 
vice is  where  the  tenant  holds  his  land  of  his  lord  by  fealty  and 
certain  rent  ;  or  by  homage,  fealty,  and  certain  rent ;  or  by  other 
service  and  certain  rent ;  and  it  is  called  a  rent  service  because 
it  has  some  corporeal  service  incident  to  it,  which  at  least  is 
fealty.  Rent  charge  is  so  called  because  the'land  for  payment 
of  it  is  charged  with  a  distress.  Rent  seek,  or  rack  rent,  is 
where  the  land  is  granted  without  any  clause  of  distress  for  the 
same.  The  time  for  payment  of  rent,  and  consequently  for  a 
demand,  is  such  a  convenient  time  before  the  suu-sctting  of  the 
last  day,  as  will  be  snnicicnt  to  have  the  money  counted  ;  but 
if  the  tenant  meets  the  lessor  on  the  land  at  any  time  of  the 
last  day  of  payment,  and  lenders  the  rent,  that  is  sullicient  ten- 
der, because  the  money  is  to  be  paid  indefinitely  on  that  day, 
and  therefore  tenders  on  that  day  is  suflicient. 

RENTAL,  a  roll  iu  which  the  rents  of  a  manor  are  entered, 
and  from  which  they  are  collected,  and  the  amount  is  ascer- 
tained. 

REPAIR,  the  operation  of  repairing  any  injuries,  or  supply- 
ing any  deficiencies,  which  a  ship  may  sulVer  from  age,  battle, 
storm,  accident,  &,c.  The  repair  is  necessarily  greater  or 
smaller  in  proportion  to  the  loss  which  the  vessel  has  sus- 
tained. Accordingly  a  suitable  number  of  the  timbers,  beam?, 
or  planks,  or  a  suflicient  part  of  either,  are  removed,  and  new 
pieces  fixed  in  their  places.  The  whole  is  completed  by  bream- 
ing, caulking,  and  paying  the  body  with  a  new  composition  of 
stiiir.     iVee  Breaming,  &c. 

REPARTEE,  a  ready  smart  reply,  especially  in  matters  of 
wit,  humour,  or  raillery. 

REPEALING,  in  Law,  the  revoking  or  annulling  of  any 
statute,  deed,  &c. ;  but  no  act  of  parliament  can  be  repealed  in 
the  same  session  in  which  it  was  made. 

Repeating  Meclwnism,  in  Horology,  is  a  mechanical  con- 
trivance, by  which  a  clock  or  watch  is  made  to  repeat  the  hours 
and  quarters  of  existing  time,  so  that  a  person  in  the  dark,  or 
in  bed,  may  know  the  time  by  ninht,  as  well  as  by  day.  Bar- 
low, a  clock-maker  of  London,  in  IG7G,  had  the  honour  of  this 
invention. 

REPEAT  Signals,  To,  is  to  make  the  same  signal  with  the 
admiral,  in  order  to  its  being  more  readily  distinguished  at  a 
distance,  or  through  smoke.  See.  To  Repent  a  Siffiial,  some- 
times implies  to  repeat  a  signal  over  again,  on  account  of  its 
not  having  been  attended  to  the  first  time.  The  repeat  is 
usually  accompanied  with  a  gun. 

REPEATING-SHIP,  is  a  vessel  (usually  a  frigate)  ap- 
pointed to  attend  each  admiral  in  a  fleet,  and  to  repeat  every 
signal  he  makes,  with  which  she  immediately  sails  the  whole 
length  of  the  fleeter  squadron,  if  the  signal  is  general,  or  to  the 
ship  for  which  it  is  intended,  if  particular,  and  then  returns  to 
ber  station  near  the  admiral's  ship. 

REPliLLENT Medicines,  are  those  which  prevent  such  an 
afllux  of  fluids  to  any  part  as  would  excite  tumor  or  inflamma- 
tion, or  to  diminish  that  already  produced. 
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REPELLING   Power,   in  Physics,   is  a   power  or  faculty 
ycsiditi"-  in,  and  exerted  by,   the  minute  particles  of  natural 
bodies.^by  which  they  mutually  recede  from  each  other. 
REPERCUSSION.     Sec  Reflection. 

REPERTORY,  a  place  in  which  things  are  orderly  disposed, 
so  as  easily  to  be  found  when  wanted.  Hence,  indices  of 
books  are  repertories. 

REPETEND,  in  Arithmetic,  denotes  that  part  ot  an  infinite 
decimal  which  is  continually  repeated  arf  infinitum,  and  is  other- 
wise called  a  circulate. 

REPETITION,  in  Music,  denotes  a  reiterating  or  playing 
over  a"-ain  the  same  part  of  a  composition,  whether  it  is  a  whole 
strain,  part  of  a  strain,  or  double  strain,  &c. 

Repetition,  in  Rhetoric,  a  figure  which  gracefully  and  em- 
phatically repeats  either  the  same  word,  or  the  same  sense  in 
different  words. 

REPLANTING,  in  Gardening,  the  act  of  planting  trees, 
shrubs,  or  flowers,  a  second  time.  Many  plants  require  this 
process,  to  prevent  them  from  degenerating. 

REPLEADER.  Whenever  a  repleader  is  granted,  the  plead- 
ings must  begin  de  novo  at  that  stage  of  them,  whether  it  is  the 
plea,  replication,  rejoinder,  or  whatever  else,  wherein  there 
appears  to  have  been  the  first  default  or  deviation  from  the 
regular  course. 

REPLEGIARE,  a  writ  brought  by  one  whose  cattle  are 
distrained  and  put  in  pound  by  another,  upon  security  given 
the  sheriff  to  pursue  or  answer  the  action  at  law,  against  the 
distrainer. 

REPLETION,  in  the  Canon  Law,  is  where  the  revenue  of  a 
benefice  is  sufficient  to  fill  or  occupy  the  whole  right  of  the 
graduate  who  holds  it.  Where  there  is  repletion,  the  party  can 
demand  no  more  by  virtue  of  his  degrees. 

REPLEVIN,  in  Law,  is  a  writ  by  him  who  has  cattle  or 
other  goods  distrained  by  another,  for  any  cause.  If  he  wishes 
to  dispute  the  propriety  of  the  distress,  he  sues  this  writ,  and 
upon  putting  in  surety  to  the  sheriff,  that  upon  delivery  of  the 
thing  distrained,  he  will  prosecute  the  action  against  the  dis- 
trainer, the  cattle  or  goods  are  delivered  back,  and  are  said  to 
be  replevied.  In  this  writ,  or  action,  both  the  plainfifl'  and  de- 
fendant are  called  actors;  the  one,  that  is  the  plaintiff  suing  for 
damages,  and  the  defendant,  who  is  also  called  avowant,  to  have 
a  ret  rn  of  the  goods  or  cattle.  If  the  replevin  be  determined 
for  the  plaintiff,  namely,  that  the  distress  was  wrongfully  taken, 
he  has  already  got  his  goods  back  into  his  own  possession,  and 
shall  keep  them,  and  recover  damages.  But  if  the  defendant 
prevail,  by  the  default  or  non-suit  of  the  plaintiff,  then  he  shall 
have  a  writ  de  returno  habendo,  or  to  have  a  return,  whereby 
the  chattels  which  were  distrained  and  then  replevied,  aie 
returned  againinto  hiscustody,  to  be  sold,  or  otherwise  disposed 
of,  as  if  no  replevin  had  been  made.  If  the  distress  were  for 
damage  feasant,  that  is,  for  cattle  breaking  through  fences,  and 
coming  upon  the  land  of  the  party,  the  distrainer  may  keep  the 
goods  so  returned,  until  tender  shall  be  made  of  sufficient 
amends. 

REPLICATION,  in  Logic,' the  assuming  or  using  the  same 
term  twice  in  the  same  proposition. 

Replication,  an  exception  or  answer  of  the  plaintiff  in  a 
suit  to  the  defendant's  plea  :  and  is  also  that  which  the  com- 
plainant replies  to  the  defendant's  answer  in  chancery,  &c. 

REPORT,  in  Law,  is  a  public  relation  of  cases  judiciously 
argued,  debated,  resolved,  or  adjudged,  in  any  of  the  king's 
courts  of-justicc,  with  the  causes  and  reasons  of  the  same,  as 
delivered  by  the  judges. 

REPOSE,  in  Painting,  certain  masses  or  large  assemblages 
of  light  and  shade,  %vhich  being  well  conducted,  prevent  the 
confusion  of  objects  and  figures,  by  engaging  and  fixing  the  eye, 
so  that  it  cannot  attend  to  the  other  parts  of  the  painting  for 
some  time;  and  thus  leading  it  to  consider  the  several  groups, 
gradually  proceeding  from  stage  to  stage. 
Repose,  Amjh  of,  an  angle  of  .36°. 

REPOSITORY,  a  storehouse,  or  place  where  things  are  laid 
up  or  kept. 

REPRIMAND,  a  sharp  authoritative  reproof.  In  military 
discipline  a  reprimand  is  deemed  a  severe  punishment. 

REPRESENTATION.  There  is  a  heir  by  representation, 
where  the  father  dies  in  the  life  of  the  grandfather,  leaving  a 
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son,  who   shall    inherit  the  grandfather's   estate,   before  the 
father's  brother,  &c. 

REPRESENTATIVE,  one  who  personates  or  supplies  the 
place  of  another,  and  is  invested  with  his  right  and  authority. 
The  Commons  are  presumed  to  be  the  representatives  of  the 
people  in  parliament. 

REPRIEVE,  to  suspend  a  prisoner  from  the  execution  and 
proceeding  of  the  law  at  the  time. 

REPRISAL,  or  Reprise,  is  the  retaking  a  vessel  from  the  -£ 
enemy  soon  after  the  first  capture,  or  at  least  before  she  has 
arrived  in  any  neutral  or  hostile  port.  If  a  vessel  thus  retaken, 
has  been  twenty-four  hours  in  the  possession  of  the  enemy,  she 
is  deemed  a  lawful  prize  ;  but  if  retaken  within  that  time,  she 
is  to  be  wholly  restored  to  the  owner,  upon  his  allowing  one- 
third  of  her  value  for  salvage  to  the  reeaptors.  Also,  if  a  ves- 
sel has,  from  any  cause,  been  abandoned  by  the  enemy  before 
he  has  taken  her  into  any  port,  she  is  to  be  restored  to  the 
original  proprietor. 

REPRISE,  or  Reprize,  at  sea,  is  a  merchant  ship  which, 
after  its  being  taken  by  a  corsair,  privateer,  or  other  enemy,  is 
retaken  by  the  opposite  party.  If  a  vessel  thus  retaken  has 
been  twenty-four  hours  in  the  hands  of  the  enemy,  it  is  deemed 
a  lawful  prize  ;  but  if  it  be  retaken  within  that  time,  it  is  to  be 
restored  to  the  proprietors,  with  every  thing  therein,  upon  his 
allowing  one-third  to  the  vessel  who  made  the  reprise.  Also,  if 
the  reprise  has  been  abandoned  by  the  enemy,  either  inja  tem- 
pest or  any  other  cause,  before  it  has  been  led  into  any  port,  it 
Is  to  be  restored  to  the  proprietor. 

REPRODUCTION,  is  usually  understood  to  mean  the  res- 
toration of  a  thing  before  existing,  and  since  destroyed.  It  is 
very  well  known  that  trees  and  plants  may  be  raised  from  slips 
and  cuttings  ;  and  some  late  observations  have  shewn  that  there 
are  some  animals  which  have  the  same  property.  The  polype 
(See  Hydra)  was  the  first  instance  we  had  of  this  kind  ;  butwe 
had  scarcely  time  to  wonder  at  the  discovery  M.  Trembley  had 
made,  when  M.  Bonett  discovered  the  same  property  in  a  spe- 
cies of  water-worm.  Among  the  plants  which  may  be  raised 
from  cuttings,  there  are  some  which  seem  to  possess  this  quality 
in  so  eminent  a  degree,  that  the  smallest  portion  of  them  will 
become  a  complete  tree  again.  A  twig  of  willow,  poplar,  and 
many  other  trees,  being  planted  in  the  earth,  takes  root,  and 
becomes  a  tree,  every  branch  of  which  will  in  the  same  manner 
produce  other  trees.  The  case  is  the  same  with  these  worms ; 
they  are  cut  to  pieces,  and  each  separate  piece  becomes  a  perfect 
animal:  and  each  of  these  may  be  again  cut  into  a  number  of 
pieces,  each  of  which  will  in  the  same  manner  produce  an 
animal.  The  reproductions  of  several  parts  of  lobsters,  crabs,  &c. 
is  one  of  the  greatest  curiosities  in  natural  history.  It  seems 
indeed  inconsistent  with  the  modern  system  of  generation, 
which  supposes  the  animal  to  be  wholly  formed  in  the  egg, 
that,  in  lieu  of  an  organical  part  of  an  animal  cut  off,  another 
should  arise  perfectly  it:  the  fact,  however,  is  too  well  attested 
to  be  denied. 

REPTILIA,  in  Natural  History,  an  order  of  Amphibia,  the 
character  of  which  is,  that  they  breathe  through  the  mouth, 
have  feet,  and  flat  naked  ears  without  auricles.  There  are  five 
genera;  viz.  Draco,  Siren,  Lacerta,  Tertudo,  Rana. 

REPUBLIC,  a  popular  state  or  government;  or  a  nation 
where  the  body  or  only  a  part  of  the  people  have  the  govern- 
ment in  their  own  hands.  When  the  supreme  power  is  pos- 
sessed by  all  the  body,  it  is  called  a  democracy  ;  when  it  is  lodg- 
ed in  a  part  of  the  people,  it  is  called  an  aristocracy. 

REPULSION,  in  Physics,  that  property  in  bodies,  whereby, 
if  they  are  placed  just  beyond  thespheres  of  each  other's  attrac- 
tion of  cohesion,  they  mutually  recede  and  Hy  off.  Thus,  if  any 
oily  substance  lighter  than  water,  be  placed  upon  its  surface,  or 
if  a  piece  of  iron  be  laid  upon  mercury,  the  surface  of  the  fluid 
will  he  depressed  about  the  body  which  is  laid  on  it:  this  de- 
pression is  manifestly  occasioned  by  a  repelling  power  in  the 
bodies,  which  prevents  the  approach  of  the  fluid  towards  them. 
But  it  is  possible,  in  some  cases,  to  press  or  force  the  repelling 
bodies  into  the  sphere  of  each  other's  attraction  ;  and  then  they 
will  mutually  tend  toward  each  other,  as  when  we  mix  oil  and 
water  till  they  are  incorporated.  Dr.  Knight  defines  repulsion 
to  be  that  cause  which  makes  bodies  mutually  endeavour  to 
recede  from  each  other  with  different  forces  a*  >'■»♦'<■••"•-'  '•' 
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Mi()  that  such  a  cnuse  exists  in  nature,  he  thinks  evident  for  the 
following  reasons  :  1.  because  all  bodies  arc  electrical,  or  capa- 
ble of  bcinu  made  so  j  and  it  is  well  known  that  tlectrical  1)0- 
dics  botli  attract  and  repel.  2.  IJotli  attraction  and  repulsion 
are  very  conspicuous  in  all  nian'iictical  bodies.  3.  Sir  Isaac 
Ncwtcn  li.is  shewn  from  experience,  that  the  surface  of  two 
convex  glasses  repel  each  other.  •!.  The  same  great  philoso- 
pher has  explained  the  elasticity  of  the  air,  by  supposing  its 
particles  mutually  to  repel  each  other.  !).  The  particles  of  light 
arc  in  part  at  least  repelled  from  the  surfaces  of  all  bodies.  G. 
Lastly,  it  seems  highly  piobable  that  the  particles  of  light  mu- 
tually repel  each  other,  as  well  as  the  particles  of  air.  Dr. 
Knight  also  ascribes  the  cause  of  repulsion,  as  well  as  that  of 
attraction,  to  the  immediate  elfect  of  (Jod's  will  ;  and  as  attrac- 
tion and  repulsion  are  contraries,  and  conset|ucntly  cannot  at 
the  same  lime  belnng  to  the  same  substance,  the  doctor  supposes 
there  arc  in  nature  two  kinds  of  matter,  one  attracting,  the  other 
repelling  ;  and  tlial  those  particles  of  matter  which  repel  each 
other,  are  subject  to  the  general  law  of  attraction  in  respect  of 
other  matter.  A  repellent  matter  being  thus  supposed,  equally 
dispersed  through  the  universe;  ho  attempts  to  account  for 
many  natural  pliciu)mena  by  this  means.  lie  thinks  light  con- 
sists of  this  repellent  matter  put  into  violent  vibrations  by  the 
repellent  corpuscles  wjiicli  compose  the  atmosphere  of  the  sun 
and  stars ;  and  that,  therefore,  we  have  no  reason  to  believe 
they  are  gulfs  of  lire,  but,  like  the  rest  of  the  heavenly  bodies, 
inhabitable  worlds.  From  the  same  principles  he  attempts  to  ex- 
plain the  nature  of  fire  and  heat,  the  vaiious  phenomena  of  the 
uiagnef,  and  the  cause  of  the  variation  of  the  needle;  and, 
indeed,  it  is  dillioult,  if  not  impossible,  by  the  doctrine  of  .Tllinn- 
tion  alone,  to  account  for  all  the  phenomena  observable  in  expe- 
riments made  with  magnets,  which  may  he  solved  by  admitting 
this  doctrine  of  a  repellent  fluid  ;  but  whether  it  will  be  sullj- 
cient  to  account  for  all  the  particular  phenomena  of  nature, 
which  is  the  proper  test  of  an  hypothesis,  time  and  experience 
alone  must  determine.  The  doctor  also  endeavour.?  to  shew 
that  the  attractions  of  cohesion,  gravity,  and  magnetism,  are  the 
same,  and  that  by  those  two  active  principles,  viz.  attraction 
and  repulsion,  all  the  phenomena  of  nature  may  be  explained; 
but  as  his  ingenious  treatise  on  the  subject  is  laid  down  in  a 
series  of  propositions  c(mnected  together,  it  would  be  impossi- 
ble to  do  justice  to  his  arguments  without  transcribing  the 
whole  :  we  shall  therefore  refer  the  curious  reader  to  the  book 
itself.  .'Vecording  to  Gravcsand  and  others,  when  light  is  re- 
flected from  a  polished  spherical  surface,  the  particles  of  light 
do  not  strike  upon  the  solid  parts,  and  so  rebound  from  them  ; 
hut  are  repelled  from  the  surface  at  a  small  distance  before  they 
touch  it.  by  a  power  extended  over  such  polished  surface. 

REQUESTS,  Court  of,  an  ancient  court  of  equity  instituted 
about  the  nineteenth  year  of  Henry  VII. 

REQUIEM,  a  mass  sung  in  the  Romish  church  for  the  rest  of 
the  soul  of  the  deceased. 

RE.SCRIPT,  an  answer  delivered  by  an  emperor  or  pope, 
when  consulted  by  particular  persons,  on  some  difficult  ques- 
tion, or  point  of  law,  to  serve  as  a  decision  thereof. 

RESCUE,  or  Riiscous,  is  the  forcibly  freeing  another  from  an 
arrest,  or  some  legal  commitment ;  which  being  a  high  olfenee, 
subjects  the  offender  not  only  to  an  action  at  the  suit  of  the  party 
injured,  but  likewise  to  fine  and  imprisonment  at  the  suit  of  the 
king. 

RESERVE,  lionv  of,  or  corps  de  reserve,  in  Military  Alfairs, 
the  third  or  last  line  of  an  army  drawn  up  for  battle. 

RESEItVOIR,  a  large  pond  or  enclosureof  water,  artificially 
made,  in  order  to  collect  and  retain  it  for  the  use  of  canals, 
mills,  and  occasional  streams.  Reservoirs  arc  applied  to  various 
other  purposes  in  agriculture  and  domestic  economy. 

RESIDENCE,  in  an  ecclesiastical  sense,  is  the  continuance 
of  a  parson  or  vicar  on  his  benetice. 

RKSIDUAL  Analysis,  a  branch  of  analysis  invented  by 
Landen,  and  applied  by  him  to  the  solution  of  those  prob- 
lems which  are  more  generally  solved  by  the  doctrine  of  flux- 
ions. This  method  was  called  the  residual  analysis,  because 
in  all  cases  where  it  is  made  use  of,  the  conclusions  are  obtain- 
ed by  means  of  residual  quantities.  In  this  analysis  a  geome- 
trical or  physical  problem  is  reduced  to  another  purely  alge- 
braical;  and  the  solution  is  then  obtained  without  any  suppo- 
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silion  of  motion,  and  without  considering  quantities  as  composed 
of  inlinitcly  small  particles.  The  residual  analysis  proiMcds  by 
taking  till-  diUcrence  of  the  same  function  of  a  variable  (|uaiitily 
in  two  dilleriiit  states  of  that  <|uantity,  and  expressing  the  rela- 
tion of  this  dilferencc  to  tlu- dillcrence  between  the  two  states 
of  the  said  variable  (piantity  itself.  This  relation  being  first 
expressed  generally,  is  then  considered  in  the  case  when  the 
dilferencc  of  the  two  states  of  the  variable  quantity  is  :=  0. 

Ri'SiDUAL  Qutmtittj,  in  Algebra,  is  a  binomial  connected  by 
the  sign  —  ;  thus  a  —  b\  n  —  >y  A,  &c.  are  residual  quantities. 

RESIOL  AL  Fiouiii;,  in  (jeometry,  the  figure  remaining  after 
subtracting  a  lesser  from  a  greater. 

RE.SIDUE,  or  Rfsiiumm,  that  which  is  left  after  taking  the 
part  of  any  thing  away,  being  much  the  same  as  remainder,  the 
former  being  applied  to  quantity  in  the  same  sense  as  the  latter 
is  to  nundjcr. 

RESIGNATION,  in  (he  Canon  y>aw,  the  surrendering  a  be- 
nefice into  the  hands  of  the  collator,  or  bishop. 

KiiSiGNATioN,  or  Resiynce,  in  Law,  the  person  to  whom  the 
thing  is  resigned. 

RESIN.  The  name  resin  is  used  to  denote  solid  inflamma- 
ble substances,  of  vegetable  origin,  soluble  in  alcohol,  usually 
ail'ording  much  soot  by  their  combustion.  They  are  likewise 
soluble  in  oils,  but  not  at  all  in  water,  and  are  more  or  less 
acted  upon  by  the  alkalis.  All  the  resins  appear  to  be  nothing 
else  but  volatile  oils,  rendered  concrete  by  their  combination 
with  oxygen.  Resin,  analyzed  by  M.  M.  Gay  Lussac  and  Tbe- 
nard,  was  found  to  consist  of:  Carbon,  76.944;  hydrogen, 
10-719;  water,  16-l.)fi;  oxygen  13337 ;  hydrogen  in  excess,  8-9. 
The  resin  of  fir  is  known  by  the  name  of  rosin.  Its  properties 
are  well  known.  Its  specific  gravity  is  1072.  It  melts  readily, 
burns  with  a  yellow  light,  throwing  oif  much  smoke.  Resin  is 
insoluble  in  water  eiiher  hot  nr  cold,  liut  very  soluble  in  alcohol. 

RESISTANCE,  of  the  fibres  of  solid  bodies,  is  more  properly 
called  cohesion. 

Resistance,  ox  Resisting  Force,  in  Physics,  any  power  which 
acts  in  opposition  to  another,  so  as  to  destroy  or  diminish 
its  elfect.  Resistances  are  of  various  kinds,  arising  from  the 
nature  and  properties  of  the  resisting  bodies,  the  eircumstanee 
in  which  they  are  placed,  and  the  laws  by  which  they  are  govern- 
ed.    These  may  be  divided  into  the  following  cases: 

1.  The  resistance  between  the  surfaces  of  contiguous  solid 
bodies,  generally  denominated  friction.  See  Friction  and 
Adhf.sion. 

2.  The  resistance  between  the  contiguoas  particles  of  the 
same  body,  whether  fluid  or  solid;  for  the  laws  of  which  see 
Cohesion  and  Streng  rn. 

3.  The  resistance  that  solid  bodies  oppose  to  penetration  ; 
for  which  sec  Penetration  and  Repulsion. 

4.  The  resistance  of  elastic  and  non-clastic  fluids  to  the  mo- 
tion of  bodies  moving  in  them.  The  principles  of  which  we 
will  endeavour  to  illustrate  in  the  present  article.  The  resist- 
ance which  a  body  experiences  from  the  fluid  medium  through 
which  it  is  impelled,  depends  on  the  velocity,  form,  and  magni- 
tude of  the  body,  and  on  the  inertia  and  tenacity  of  the  fluid. 
For  fluids  resist  the  motion  of  bodies  through  them, 

1.  By  the  inertia  of  their  particles. 

2.  By  their  tenacity,  or  tlie  adhesion  of  their  particles. 

3.  By  the  friction  of  the  body  against  the  particles  of  the 
fluid. 

In  perfect  fluids,  the  latter  causes  of  resistance  are  very  in- 
considerable, and  therefoie  arc  not  commonly  considered.  But 
the  first  is  always  very  considerable,  and  obtains  equally  in  the 
most  perfect  and  in  the  most  imperfect  fluids.  In  what  follows, 
and  in  all  cases  of  a  similar  description,  it  will  be  necessary  to 
distinguish  between  resistance  aiul  retardation ;  the  former 
being  the  quantity  of  motion,  and  the  latter  the  quantity  of  ve- 
locity which  is  lost ;  therefore  the  retardations  are  as  the  resist- 
ances applied  to  the  (piantity  of  matter,  and  in  the  same  body 
they  have  always  the  same  constant  ratio  to  each  other.  In 
fluids  of  uniform  tenacity,  the  resistance  from  the  cohesion  of 
its  particles  is  as  the  velocity  with  which  the  body  moves.  For 
since  the  cohesion  of  the  particles  is  constantly  the  same  in 
the  same  space,  whatever  may  be  the  velocity,  the  resistance 
from  this  cohesion  will  be  as  the  space  described  in  a  given  time, 
that  is,  as  the  velocity.  In  a  fluid  whose  parts  yield  easily 
10  Q 
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without  disturbing  each  other's  motions,  and  which  flows  in 
behind  as  last  as  a  plane  body  moves  forward,  the  resistance 
will  be  as  the  density  of  the  fluid  ;  for  in  this  case  the  pressure  on 
every  part  of  the  body  is  the  same  as  if  the  body  were  at  rest. 

RESOLUTION,  in  Chemistry,  &;c.  the  reduction  of  a  mix- 
ed body  into  its  component  parts,  or  first  principles,  by  a  pro- 
per analysis. 

Resolution,  in  a  general  sense,  denotes  the  dividing  or 
separating  any  compound  quantity  or  thing  into  its  original 
component  parts. 

Resolution  of  i'f/urt^iOHi,  in  Algebra,  is  the  determination 
of  the  values  of  the  unknown  letters  or  quantities  of  which  the 
equation  is  composed  ;  in  order  to  which,  it  is  necessary  first  to 
exterminate  or  eliminate  all  the  unknown  quantities  but  one 
of  the  equation,  and  then  the  value  of  the  remaining  quantity  is 
to  be  found  by  the  proper  rules  for  this  purpose,  viz.  by  the 
rules  given  for  simple,  quadratic,  cubic,  or  biquadratic  equa- 
tions, according  to  which  of  these  it  may  belong;  or  by  the 
general  method  of  approximation ;  for  which  see  the  respective 
articles. 

Resolution  of  Motions  and  Forces.  See  Parallelogram 
of  Forces. 

RESPIRATION,  is  the  act  of  receiving  a  portion  of  air  into 
the  lungs,  and  again  emitting  it.  The  blood  of  the  veins  is 
charged  with  a  portion  of  carbon  which  it  emits  in  the  lungs, 
and  this  carbon  uniting  with  the  oxygen  received  in  the  lungs, 
forms  carbonic  acid  gas,  and  is  emitted,  as  is  also  the  nitrogen 
or  azote.  The  volume  of  carbonic  acid  discharged  is  exactly 
equal  in  bulk  to  the  oxygen  which  has  disappeared,  and  it  is 
hence  supposed  that  no  oxygen  is  absorbed  by  the  lungs;  but 
other  philosophers  have  been  ofa  contrary  opinion,  and  have  sup- 
posed that  the  change  of  the  colour  of  purple  of  the  venous  blood 
into  red,  iu  the  arterial  blood,  which  takes  place  on  passing 
through  the  lungs,  was  attributable  to  the  absorption  of  oxygen, 
whilst,  on  the  other  hand,  this  has  been  attributed  solely  to  the 
discharge  of  the  carbon.  An  ordinary  sized  man  consumes 
about  46,000  cubic  inches  of  oxygen  per  day,  and  makes  20 
respirations  in  a  minute.  The  quantity  of  carbonic  acid  formed 
during  respiration  is  diminished  after  swallowing  intoxicating 
liquors,  or  under  a  course  of  mercury,  nitric  acid,  or  vegetable 
diet. 

RESPITE,  in  Lsw,  fee.  a  delay,  forbearance,  orprolongation 
of  time,  granted  to  any  one  for  the  payment  of  a  debt.  In  cri- 
minal cases,  it  is  the  suspension  of  a  sentence,  as  to  the  time  of 
its  being  executed-  In  knight  service,  it  is  the  dispensing  with 
the  homage  of  a  vassal,  on  certain  conditions,  and  during  a 
given  time. 

REST,  in  Physics,  the  continuance  of  a  body  in  the  same 
place,  either  absolutely  or  relatively,  viz.  its  continuance  in  the 
same  part  of  absolute  space,  or  in  the  same  part  of  relative 
space  ;  and  is  hence  denominated  absolute  or  relative  rest. 
it  Is,  however,  highly  probable,  that  in  its  most  extensive  sense 
there  is  no  such  thing  as  absolute  rest  in  the  whole  creation,  at 
least  we  know  of  nothing  in  such  a  state, 

RESTING  Ground,  the  omission  of  crops  for  a  given  period, 
that  the  soil  may  recover  its  primitive  fertility,  which  constant 
tillage  tends  to  impoverish. 

RESTITUTION,  in  Physics,  the  returning  of  elastic  bodies, 
forcibly  bent,  to  their  natural  state.  In  a  moral  sense,  restitu- 
tion, reinstates  a  person  in  his  rights,  or  restores  something 
that  had  been  unjustly  taken  from  him.  In  law,  it  is  a  return- 
ing of  stolen  goods. 

RESULTANT,  in  Mechanics,  is  used  to  denote  that  single 
force,  or  the  line  represent  the  quantity  and  direction  of  that 
single  force,  uhich  is  equivalent  to  two  or  more  forces  whose 
quantities  and  directions  are  given. 

RETAINER,  in  Law,  a  servant  who  does  not  continually 
dwell  in  the  house  of  his  master,  but  only  attends  upon  special 
occasions. 

RETAINING  Fee,  the  first  fee  given  to  a  sergeant  or  coun- 
.sellor  at  law,  in  order  to  make  him  sure,  and  prevent  his  plead- 
in?  Oil  the  contrary  side. 

RETALIATION,  the  act  of  returning  like  for  like.  It  is  ex- 
cited by  aggression,  and  frequeutly  leads  to  civil  wars. 

RETARDATION,  any  force  tending  to  diminish  the  velocity 
of  moving  bodies. 


Retardation  may  arise  cither  from  the  cfitot  of  resistance, 
or  from  the  action  of  gravity.  For  that  which  arises  from  the 
former,  and  for  the  distinction  between  resistance  and  retarda- 
tion, see  Resistance. 

Retardation,  from  Gravity,  is  peculiar  to  bodies  projected 
upwards,  which  have  their  velocities  diminished,  by  precisely 
the  same  laws  as  falling  bodies  have  theirs  accelerated.  Tims, 
if  a  body  be  projected  perpendicularly  upwards,  with  a  velocity 
which  would,  independently  of  gravity,  cause  it  to  ascend  a 
feet  per  second  ;  it  will,  in  consequence  of  the  action  of  gravity, 
have  its  velocity  so  diminished,  that,  at  the  end  of  the  first 
second,  it  will  be  only  (« — 32)  feet,  or  at  the  end  of  the  second 
it  will  be  only  («— 64)  feet,  fscc.  Hence,  to  find  the  greatest 
height  to  which  a  body  will  ascend  when  projected  perpendicu- 
larly  upwards  with  any  given  velocity,  the  time  of  ascent.  Sec. 
it  is  only  necessary  to  find  the  space  ihrough  which  a  body 
must  fall  to  generate  that  velocity,  and  the  time  it  would  be  ia 
descending  through  that  space,  which  will  be  precisely  the  same 
as  the  height  through  which  it  will  ascend,  and  the  time  of  its 
ascent.     See  Acceleration. 

RETCHING,  in  Sickness,  an  effort  or  endeavour  to  vomit. 

RETENEGE,  in  the  MaleriaMedica,  a  name  used  to  express 
the  common  resin  -of  the  pine  or  fir  tree,  and  sometimes  com- 
mon black  pitch. 

RETENTION,  is  defined,  by  Locke,  to  be  a  faculty  of  the 
mind,  whereby  it  keeps  or  retains  tliose  simple  ideas  it  has  once 
received  by  sensation  or  refiection. 

Retention,  is  also  used,  in  medicine,  &,c.  for  the  sate  of 
contraction  in  the  solids  or  vascular  parts  of  the  body,  which 
makes  them  hold  fast  their  proper  contents. 

RETI,in  Hindoo  Mythology,  is  a  personification  of  affection, 
and  the  fabled  consort  of  Kama  the  god  of  love. 

RETICULA,  or  Reticule,  the  name  of  an  instrument  form- 
erly employed  for  measuring  the  number  of  digits  eclipsed  in 
either  luminary  ;  its  construction  depends  on  nearly  the  same 
principles  as  that  of  the  Micrometer. 

RETINA,  in  Anatomy,  a  membrane  of  the  eye,  formed  by 
an  expansion  of  the  optic  nerve,  and  constituting;  the  imme- 
diate organ  of  vision,     See  Eye. 

RETINASPHALTUM,  in  Mineralogy,  a  name  given  to  an 
inflammable  kind  of  resinous  substance  accompanying  Bovey 
coal.  On  the  first  application  of  heat,  it  melts  and  smokes,  and 
then  burns  with  a  bright  flame. 

RETINUE,  the  attendants  or  followers  ofa  prince  or  person 
of  quality,  chiefly  on  a  journey. 

RETIRED  List,  a  list  on  the  marine  establishment,  on  which 
superannuated  oflicers  are  placed.  Oflieers  on  the  retired  list  of 
the  East  India  service,  have  several  advantages  over  others. 

RETORT,  in  Chemistry,  is  a  kind  of  round-bellied  vessel, 
made  of  earth,  glass,  or  metal,  having  a  crooked  neck  or  beak 
to  which  the  recipient  is  fastened.  Retorts  are  of  essential 
service  in  distillations,  and  most  frequently  for  those  which 
require  a  degree  of  heat  superior  to  that  of  boiling  water. 

RETRAXIT,  in  Law,  is  where  the  plaintilf  comes  into  court 
in  person,  either  alone  or  with  the  defendant,  and  declares  he 
will  proceed  no  further  in  his  action.  When  tliis  is  done  the 
same  action  can  never  be  renewed. 

RETREAT,  in  Gardening,  is  an  erection  or  arbour,  a  nook 
or  recess,  formed  either  for  pleasure  or  convenience.  In  its  form- 
ation, utility  and  beauty  should  go  hand  in  hand. 

Retreat,  the  order  or  disposition  in  which  a  fleet  or  squa- 
dron declines  engagement,  or  flies  from  a  pursuing  enemy. 

Ri:treat,  in  War,  is  the  retiring  or  retrograde  motion  of 
an  army  from  its  former  position.  The  skill  ofa  commander  is 
generally  more  conspicuous  in  his  retreats  than  in  his  advances 
and  engagements.  The  retreat  of  the  ten  thousand  Greeks 
under  Xenophou  has  been  the  subject  of  universal  admiration. 
The  most  remarkable  retreats  in  modern  times  have  been  that 
of  Moreau  in  1796.  through  Swabia  ;  that  of  Macdonald  in 
Italy  ;  and  that  of  Sir  John  Moore  in  Spain,  in  1809-1810. 

RETRENCHMENT,  in  the  art  of  War,  any  kind  of  work, 
raised  to  cover  a  post,  and  fortify  it  against  the  enemy. 

RETROACTIVE,  in  Law,  that  which  has  an  operation  or 
influence  on  time  and  transactions  that  are  past. 

RETROGR.'VD.VTION,  or  RErRouREssioN,  in  Astronomy, 
is  an  apparent  motion  of  the  planets,  by  which   they  seem  to 
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move  backward  in  the  ecliptic,  or  ii\nn<cfe(/i';i«irt,  or  contrary  to 
tlic  order  of  the  sinns.  When  a  planet  moves  in  e(in9C(|Ucntia, 
or  aeeiirdin;;  to  the  order  of  the  sinus  Aries,  Taurus,  (.ieniini, 
&c.  it  is  said  to  be  diivct.  When  it  appears  for  a  few  succes- 
sive days  in  the  same  place  or  point  of  the  heavens,  it  is  said 
to  be  slalionarii.  And  when  it  rocs  in  anlecedentia,  or  contrary 
to  the  order  of  the  si^iis,  it  is  said  to  be  retrojjrade. 

Both  the  superior  and  inferior  planets  aie  subject  to  this 
apparent  irregularity  in  their  motions  ;  but  it  arises  from  dif- 
ferent causes,  as  may  be  illustrated  as  follows: — Let  CYicd 
represent  the  orbit  of  llie  earth,  and 
KM  ah  that  of  any  inferior  planet,  as 
Venus  ;  now  w  hen  the  earth  is  at  o,  and 
Veiius  at  A,  the  former  being  moving 
towards  d  with  a  less  velocity  than  tho 
latter  is  towards  IJ,  it  is  obvious,  that 
the  apparent  motion  of  Venus,  as  re- 
ferred to  the  heavens  M  N,will  be  from 
M  tow  ards  N,  or  areordinp;  to  the  order 
of  the  signs.  But  if,  when  the  Karth  is 
at  c,  Venus  is  at  a,  then  her  apparent 
place  in  the  heavens  will  be  at  N  ;  and 
when  the  Earth  is  arrived  at  d,  Venus  will  have  come  to  h,  and 
her  apparent  place  in  the  heavens  will  be  at  M,  and  conse- 
quently during  this  time  she  will  appear  to  be  moving  in  the 
heavens  from  N  to  M,t'ir.  contrary  to  her  former  motion,  which 
motion  being  in  antccedentia,  or  contrary  to  the  order  of  the 
signs,  is  then  said  to  be  retrograde.  Whence  it  appears  that 
v\lien  an  inferior  planet  is  in,  or  nearly  in  its  superior  conjunc- 
tion, its  apparent  motion  is  direct,  but  when  in  its  inferior  con- 
junction, its  apparent  motion  is  retrograde,  and  for  a  few  days 
between  these  two  she  has  no  apparent  motion,  and  is  therefore 
said  to  be  stationary. 

With  regard  to  the  superior  planets,  it  is  obvious  that  their  re- 
trogradation  must  happen  w  hen  they  are  in  opposition  ;  thus,  if 
we  now  suppose  A  B  «  4  to  be  the  orbit  of  the  earth,  and  C  D  c  rf 
that  of  Saturn,  and  suppose  that  when  the  latter  is  at  C,  the 
former  is  at  A,  then  the  apparent  place  of  Saturn  in  the  hea- 
vens will  be  at  n ;  but  the  motion  of  the  Earth  exceeding  that 
of  Saturn,  when  we  are  arrived  at  B,  he  will  only  be  got  to  I), 
and  his  apparent  place  will  be  at  m  ;  and  therefore  during  this 
Interval  his  apparent  motion  will  be  retrograde.  Whereas  it  is  ob- 
vious that  had  the  earth  been  at  a,  instead  of  being  at  A,  as 
we  have  supposed  above,  that  is,  if  Saturn  had  been  in  con- 
junction, its  apparent  motion  in  the  Iieavens  must  have  been 
contrary  to  the  former,  or  in  consequentia,  or  according  to  the 
order  of  the  signs  ;  and  for  a  time  between  these  two  motions 
he  must  necessarily  have  appeared  stationary,  as  is  obvious 
without  any  particular  illustration.  The  periods  of  rctrograda- 
dation  of  the  several  planets  arc  not  aways  the  same,  but  at  a 
mean  lliey  are  nearly  as  follows  : — Saturn  140  days,  Jupiter 
120  days.  Mars  73  days,  Venus  42  days,  and  Mercury  22  days, 

RETROCESSION  of  the  Ef/uino.res.    See  Precession. 

REVE,  Reeve,  or  Grcve,  the  baililf  of  a  franchise,  or  manor, 
thus  called,  especially  in  the  west  of  England. 

REVEILLE,  a  beat  of  drum  about  break  of  day,  to  give  no- 
tice that  it  is  time  for  the  soldiers  to  arise,  and  that  the  sentries 
are  to  forbear  challenging. 

REVELS,  entertainments  of  dancing,  masking,  acting  come- 
dies, farces,  &c. 

REVENUE,  PupLic,  the  portion  of  the  general  income  of  a 
state,  which  is  appropriated  to  the  payment  of  national  ex- 
penses. The  ordinary  revenue  of  the  early  kings  of  England 
consisted  of  the  following  branches  : 

1.  Rents  and  profits  of  the  crown-lands. 

2.  Profits  from  military  tenures.  As  a  great  part  of  the  lands 
in  England  were  subject  to  knight-service,  the  profits  incident 
to  this  tenure  were  very  great,  besides  the  extraordinary  con- 
tributions to  which  they  were  liable,  for  making  the  king's  sou 
a  knight,  and  for  marrying  his  eldest  daughter. 

;?.  Tho  custody  of  the  lay  revenues,  with  the  lands  and  tene- 
ments of  bishoprics  during  their  vacancy. 

4.  First-fruils,  and  tenths  of  all  spiritual  preferments.  These 
revenues  are  now  vested  in  trustees  for  ever,  as  a  fund  for  the 
augmentation  of  poor  livings,  and  form  what  is  usually  called 
Queen  Ann's  Bounty. 


a.  Purveyance  and  pre-emption,  or  a  right  of  buying  up  pro- 
visions and  olh<;r  necessaries,  for  the  use  of  the  royal  house- 
hold, at  an  appraised  valuation,  in  prcfertiicc  to  all  other  per- 
sons, and  even  without  the  consent  of  the  ow  ner  ;  also  of  forci- 
bly impressing  cariiagcs  and  horses  for  the  king's  use  at  a  set- 
tled price,  Tlie  purveyors  greatly  abused  their  authority,  and 
were  of  little  advantage  to  the  crown;  Charles  II.  therefore  at 
his  restoration,  agreed  to  resign  this  prerogative,  wiili  tho  mili- 
tary tenures  ;  and  the  Parliament,  in  lieu  thereof,  settled  on  him 
anil  his  successors  for  ever  a  tax  on  beer  and  ale,  afterwards 
commonly  called  the  hereditary  excise. 

C.  Fines  and  forfeitures  of  various  descriptions  ;  also  fees  to 
the  crown  in  a  variety  of  legal  matters. 

7.  Tho  right  to  all  shipwrecks;  to  treasure-trove ;  to  royal 
fish,  that  is,  whales  and  sturgeons,  when  thrown  ashore,  ur 
caught  near  the  coast  ;  to  all  mines  of  silver  or  gold  ;  to  wails 
or  goods  stolen  and  thrown  away  by  the  thief  in  his  llight;  a::d 
cstrays,  or  animals  found  wandering,  and  the  owner  unknown  ; 
and  to  deodands  and  forfeitures  of  lands  and  goods  for 
offences.  These  rights,  producing  little  profit,  have  since  been 
mostly  granted  away  to  the  lords  of  manors  anil  other  liberties. 

8.  Escheats  of  lands  upon  the  defect  of  heirs  to  succeed  to  the 
inheritance,  in  which  case  they  reverted  to  the  king. 

9.  The  custody  of  idiots  and  lunatics,  the  profits  of  whose 
lands  were  received  by  the  king,  an  allowance  being  made  to 
them  for  uceessaries. 

From  these  sources,  the  produce  of  the  remaining  branches  of 
which  is  now  very  insignificant,  the  kings  of  England  derived 
the  wboleof  their  ordinary  revenue,  till  commerce  raised  the  pro- 
duce of  the  customs  into  importance,  and  the  parliament  ven- 
tured to  grant  the  principal  part  of  their  produce  to  the  king,  tor 
life.  Upon  extraordinary  occasions,  Henry  II.  and  some  of 
his  successors,  bad  recourse  chiefly  to  scutages,  which  were  a 
composition  of  those  who  held  knights'  fees,  in  lieu  of  the  mili- 
tary service  to  which  they  were  bound,  as  the  king  and  ihc  per- 
sons liable  could  agree:  hydagc  and  talliage  were  taxes  of 
the  same  nature,  upon  other  lands  and  upon  other  cities  and 
boroughs.  Tenths  and  fifteenths  were  originally  the  real  tcntii 
or  fifteenth  of  all  the  moveables  belonging  to  the  subject ; 
the  amount  was  uncertain,  being  levied  by  new  assessments  on 
every  fresh  grant,  till  the  8th  Edward  III.  when  a  new  assess- 
ment was  made  and  recorded  in  the  exchequer,  which  was  the 
real  value  at  that  period  ofe\ery  city,  borough,  and  town  in 
the  kingdom,  and  by  this  tlie  fifteenths  were  afterwards  levied 
according  to  the  specific  sums  therein  stated,  which  were  usu- 
ally raised  in  difiVrenl  places  by  a  common  rate  on  all  the  in- 
habitants. Subsidies  were  a  grant  introduced  about  the  time 
of  Richard  II.  and  Henry  IV.  This  mode  of  taxation  fell  into 
disuse  during  the  civil  w ars  in  the  reign  of  Charles  1.  when  the 
parliament  introduced  weekly  and  monthly  assessments,  at  a 
fixed  sum  upon  each  county,  which  was  levied  by  a  pound  rate 
both  upon  land  and  personal  estates.  The  commonivcallh 
afterward  introduced  excise  duties,  and  derived  some  profit 
from  the  establishment  of  the  post  ofiice,  both  of  which  have 
been  since  improved  into  very  productive  sources  of  revenue. 

The  various  duties  now  constitiiling  the  total  public  revenue 
of  Great  Britain,  are  arranged  under  the  following  heads: 

1.  The  Custom,  w  hich  consist  of  duties  on  goods  imported,  on 
goods  exported,  ou  goods  carried  coastways,  and  a  tonnage 
duty. 

2.  The  Excise,  which  consists  principally  of  duties  on  malt 
liquors  of  every  kind,  including  the  distillery  ;  many  other 
articles  arc,  however,  likewise  included,  as  candles,  leather, 
soap,  starch,  tea,  colfee,  wine,  tobacco,  salt,  glass,  printed 
goods,  and  bricks  and  tiles. 

3.  Stamp  Duties,  laid  on  deeds  and  documents  of  almost 
every  description. 

4.  Land  and  Assessed  Taxes.  In  1799  a  scheme  was  adopted 
for  the  redemption  of  the  land  tax,  for  which  purpose  an  act 
was  passed,  making  the  tax  perpetual ;  it  was  then  offered  for 
sale  to  the  proprietors  of  the  lands  upon  which  it  was  charged, 
or,  if  they  declined  it,  to  any  other  persons  who  chose  to  be- 
come a  purchaser.  The  consideration  to  be  given  in  either 
case  was  not  to  be  in  money,  but  in  the  three  per  cent,  stock  : 
the  object  of  the  scheme  being  to  absorb  a  laige  quantity  of 
floating  stock,  and  thus  facilitate  the  raising  of  new  loans.     It 
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was  estimated  that  tliis  measure  would  transfer  about  eighty 
millions  of  stock  to  government,  but  the  terms  od'ered  Hereby 
no  means  such  as  to  induce  a  general  approval  of  it,  and  the 
total  amount  of  stock  transferred  for  land-tax  redeemed  on  the 
first  of  February,  1808,  was  only  22,y76,829/.  10s.  4il.  of  course 
a  very  considerable  portion  of  the  tax  still  remained  unredeem- 
ed. The  assessed  taxes  consist  of  the  duties  on  houses,  win- 
dows, servants,  carriages,  horses,  and  horse-dealers,  dogs,  hair 
powder,  and  armorial  bearings. 

5.  The  Post  Office.  King  James  I.  originally  erected  a  post 
oQice  for  the  conveyance  of  letters  to  foreign  parts,  previously 
to  which  an  establishment  of  this  kind  had  existed  for  the  con- 
veyance of  inland  letters. 

C.  Sixpence  in  the  pound  on  pensions  and  salaries. 

7.  One  shilling  in  the  pound  on  pensions  and  salaries. 

8.  Hackney  coaches. 

9.  Hankers  and  pedlars. 

In  addition  to  these  several  branches  of  the  public  revenue, 
there  arc  some  small  branches  of  the  old  hereditary  revenue 
still  remaining.  These  consist  chiefly  of  alternation  fines,  post 
fines,  seizures  of  uncustomed  and  prohibited  goods, compositions, 
prefers  and  the  crown  lands,  of  which  the  last  is  by  far  the 
most  important. — ^Vathi7ls's  Cijclopadia. 

REVERBERATION,  in  Physics,  the  act  of  a  body  repelling 
or  reflecting  another  after  its  impinging  on  it.  Hence,  echoes 
are  occasioned  by  the  reverberation  of  sounds  from  arched 
obstacles.  In  glass  furnaces  the  flame  reverberates,  or  bends 
back  again,  to  burn  the  matter  on  all  sides.  In  Chemistry, 
reverberation  denotes  a  circulation  of  flame,  or  its  return  from 
the  top  to  the  bottom  of  the  furnace,  when  calcination  is  required. 

REVERENCE,  in  Ethics,  is  the  veneration  or  high  degree  of 
respect  which  is  paid  to  superior  sanctity,  by  a  conscious 
inferiority  of  moral  worth. 

REVERSE,  of  a  medal,  coin,  &,c.  denotes  the  second  or  back 
side  in  opposition  to  the  head  or  principal  figure. 

REVERSED,  in  Heraldry,  a  thing  turned  backwards  or  up- 
side-down. 

REVERSION,  a  sum  of  money,  estate,  annuity,  or  any  other 
kind  of  property,  the  possession  of  which  is  not  to  be  obtained 
till  after  the  expiration  of  a  certain  period  of  time,  or  till  some 
event,  as  the  failure  of  a  life  or  lives  has  happened.  The  present 
value  of  such  property  depends  greatly  on  the  current  interest 
of  money,  for  if  money  produced  only  three  per  cent,  interest, 
a  person  giving  1000/.  for  a  reversionary  estate  relinquishes  an 
annuity  of  30/.  but  if  he  could  make  five  per  cent,  interest  of 
his  money,  he  gives  up  an  annuity  of  50/.  and  consequently  in 
the  latter  case  he  would  expect  a  greater  reversion  than  the 
former.  The  true  value  of  a  reversion  therefore  is  that  present 
sum  which,  if  improved  at  a  given  rate  of  interest,  would,  at  the 
period  when  the  reversion  comes  into  possession,  amount  to  its 
then  actual  value.  This,  with  respect  to  sums  receivable  at  the 
end  of  a  certain  number  of  years,  is  easily  found  by  the  Table 
of  Interest.  Thus,  if  a  person  is  entitled  to  500/.  at  the  end 
of  ten  years,  and  wishes  to  know  its  present  worth  :  the  value 
of  one  pound  to  be  received  at  the  end  of  this  terra,  is,  by  the 
Table,  613913,  which  multiplied  by  500,  gives  326/.  I9s.  Id.  for 
the  present  value  of  the  reversion. 

REVERSION  of  Series,  in  Algebra,  is  the  method  of  find- 
ing the  value  of  the  root  or  unknown  quantity,  whose  powers 
enter  the  terms  of  a  finite  or  infinite  series,  by  means  of  another 
series  in  which  it  does  not  enter. 

REVERSING  of  Motions,  Contvivaneesfor.  We  shall  here 
mention  some  methods  of  reversing  motions  after  long  inter- 
vals ;  as  is  the  case  of  drawing  up  buckets  from  wells  or  mines, 
whore  no  change  of  direction  may  be  required  for  several 
minutes  ;  or  in  different  kinds  of  mill  work,  where  the  direction 
may  not  be  changed  for  some  hours. 

Contrivances  to  elTect  such  reversion  of  motion  arc  very 
numerous  ;  hut  almost  all  of  them  may  be  reduced  to  two  gene- 
ral methods;  for  the  required  change  is  generally  produced 
either  by  making  two  equal  pinions  on  one  and  the  same  axis, 
taken  alternately  into  the  teeth  of  those  parts  of  a  larger  wheel 
which  are  nearly  diametrically  opposite;  or,  by  means  of  an 
additional  wheel,  which  may,  as  the  practical  mechanics  term 
it,  be  thrown  in  and  out  of  pear  alternately.  In  many  engines 
for  drawing  buckets  out  of  mines  that  are  moved  by  horses,  the 


motion  is  frequently  reversed  by  turning  round  the  animal,  and 
causing  him  to  retrace  his  steps  and  draw  the  contrary  way  ; 
but  this  is  found  very  injurious  to  the  horse,  a  circumstance 
which  has  frequently  led  to  the  adoption  of  other  methods.  In 
Emerson's  Mechanics,  a  simple  contrivance  is  described,  con- 
sisting merely  of  a  horizontal  face  wheel,  upon  the  same  verti- 
cal shaft  as  the  horse-pole  is  attached  to,  and  two  equal  pinions 
upon  the  same  axle  as  carries  the  drum  or  barrel  on  which  the 
rope  winds.  The  axle  which  carries  the  drum  and  pinions  is 
fixed  horizontally,  a  little  above  a  diameter  of  the  face  wheel ; 
and  first  one,  and  then  the  other,  of  the  pinions  is  made  to  be 
driven  by  that  wheel ;  thus,  manifestly,  reversing  the  motion  as 
required.  There  are  two  methods  of  attaching  these  pinions  to 
the  axle,  and  making  them  to  be  acted  upon  by  the  face-wheel : 
in  one  of  them,  the  pinions  are  fastened  upon  the  axle,  at  a  dis- 
tance from  each  other  exceeding  the  diameter  of  the  face  wheel 
only  three  or  four  inches;  then,  the  axle  being  moved  horizon- 
tally through  this  small  distance,  brings  first  one  and  then  the 
other  pinion  into  contact  with  the  wheel  at  opposite  extremi- 
ties of  a  diameter,  and  thus  changes  the  direction  of  the  motion ; 
but  this  method  is  attended  with  the  disadvantage  of  having 
often  to  move  a  heavy  weight  with  the  horizontal  axle,  besides 
that  there  is  much  danger  of  breaking  the  teeth  of  the  pinions 
and  wheel  when  they  first  come  to  embrace  each  other.  In  the 
second  method,  the  lanterns  or  pinions  both  turn  constantly  with 
the  face  wheel,  but  they  play  freely  upon  their  common  axle, 
except  that  they  are  stopped  by  a  pin  which  fixes  them ;  the 
application  of  such  pin  to  first  the  one,  and  then  the  other,  of 
the  lanterns,  produces  the  alternating  motion  as  proposed. 

M.  Prony  has  two  contrivances  for  reversing  the  motion  in 
horse- whims,  without  changing  that  of  the  animal  :  in  both  of 
which,  however,  the  general  principle  is  the  same  as  that 
adopted  by  Emerson.  In  the  first,  a  horizontal  wheel,  toothed 
at  its  face,  lay  just  above  two  vertical  pinions,  fixed  on  the 
opposite  extremities  of  an  axis  of  the  length  of  its  diameter. 
This  wheel  was  so  contrived  as  to  incline  a  little  from  its  hori- 
zontal position  to  either  side  at  pleasure ;  so  that  on  the  one 
inclination,  its  teeth  locked  with  those  of  one  pinion,  and  re- 
ceded from  the  other;  and  on  the  other  position,  its  operation 
on  the  pinions  was  reversed  ;  by  which,  the  axis  of  the  pinions 
turned  round  first  in  one  direction,  and  afterwards  in  the 
contrary.  Prony,  finding  this  method  subject  to  some  inconve- 
niences, contrived  the  following,  which  he  esteems  much  supe- 
rior to  it.  A  horizontal  wheel,  toothed  at  its  face,  and  attached 
to  a  perpendicular  arbor,  (which  gives  it  motion,)  turns  two 
pinions,  moveable  on  the  same  axis,  which  it  meets  at  the  oppo- 
site sides  of  its  circumference:  these  pinions  are  not  attached 
to  the  axis,  but  turn  round  freely  upon  it :  the  intermediate  part 
of  the  axis  is  square,  and  has,  adjoining  to  each  pinion,  boxes 
which  slide  back  and  forwards  on  it,  each  of  which  support  a 
faced  wheel,  with  strong  serrated  teeth  ;  the  serration  being  in 
a  different  direction  on  the  opposite  wheels :  the  boxes  are 
connected  by  two  iron  bars,  so  as  to  change  their  places  by  one 
movement ;  to  the  pinions  there  are  also  serrated  faced  wheels 
attached,  so  as  to  lock  on  those  opposite  to  them  on  the  sliding 
boxes.  From  this  construction  it  follows,  that  when  the  boxes 
areslidden  to  one  extremity  of  the  axis,  the  pinion  at  that  side 
will  be  connected  with  the  axle,  and  communicate  its  motion 
to  it  in  one  direction  ;  and  when  the  boxes  are  moved  to  the 
other  extremity,  then  the  first  pinion  will  be  disengaged,  and 
the  second  be  locked  to  the  axle,  and  cause  it  to  turn  round  in 
a  direction  the  reverse  of  that  in  which  it  moved  before.  There 
is  a  lever  on  another  axle,  whose  office  is  to  move  the  before- 
mentioned  boxes  backwards  and  forwards;  an  arm  projects 
from  the  axis,  which  moves  between  two  pieces,  proceeding 
from  the  frame  connected  with  the  boxes  ;  the  lever  rises  up- 
wards, and  has  a  weight  at  its  top,  by  which  it  presses  strongly 
in  either  direction,  when  it  passes  the  perpendicular  position  ; 
forming  thus  the  contrivance  vulgarly  called  a  tumbling  bob, 
which  is  used  in  various  engines  for  a  similar  purpose.  Upon 
the  same  axle  on  which  the  pinions  move  is  fastened  a  drum 
wheel,  round  which  passes  the  chain  or  cord  to  which  the  buck- 
ets are  attached  ;  another  chain  or  cord  is  placed  below  the 
buckets,  from  the  bottom  of  one  to  that  of  the  other,  to  form  an 
equilibrium  between  the  w  hole  of  the  appendage  of  one  bucket 
and  that  of  the  other  in  all  positions.    A  bar  is  so  placed,  that. 
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on  one  of  tlic  buckets  rising  (o  a  certain  licij;lit,  it  catclics  the 
bar,  forces  it  upwards,  and  thereby  throws  over  tlie  tiinihlin;; 
boh  connected  « ith  its  oilier  extremity  :  this  reverses  the  move- 
ment of  tlie  buckets  ;  and,  on  the  other  liucket  rislnir,  it  operates 
in  tlie  same  way  on  anotlier  lever,  which  throws  the  bob  to  the 
other  side,  and  causes  the  first  bucket  to  rise  anain. 

Prony  has  annexed  a  contrivance  to  this  engine,  by  whicli 
the  horse  that  puis  it  in  nioliim  is  disengaged,  when  any  acci- 
dent happens  which  would  tend  to  stop  the  niovenicnt  of  the 
H  heels:  for  this  purpose,  the  traces  pass  under  two  |uilleys  in 
the  ends  of  the  yoke  ;  and  tlieir  extremities,  which  have  loops 
wrought  in  them,  arc  .Tllernately  attached  to  two  pins  in  a 
roller,  round  which  a  cord  is  wound  two  or  three  turns,  and 
passes  from  thence  through  rings  in  the  lever,  (which  causey 
the  arbor  to  revolve,)  and  over  a  pulley  on  the  arbor  to  a  weight 
which  hangs  beside  it.  When  the  draught  exceeds  this  weiglil, 
it  is  evident  the  roller  will  be  drawn  round  by  the  traces,  and 
that  they  wilt  slip  olV  the  pins,  and  be  disengaged  during  the 
first  revolution. 

The  method  of  reversing  motion  by  causing  pinions  to  be 
operated  ui>on  by  (he  opposite  parts  of  a  faec-whecl,  has  been 
long  known  and  praelised  by  millwrights  ;  and  they  have  various 
contrivances  for  performing  the  alternation,  as  by  levers,  screws, 
tumbling  bobs,  \c.  One  of  these  w  ill  be  illustrated  by  a  figure, 
when  we  come  to  the  article  Tiiiii  Milt. 

As  to  the  second  general  method,  it  has,  perhaps,  an  appear- 
ance of  greater  simplicity;  though,  when  reduced  to  practice,  it 
is  commonly  found  more  expensive  than  llic  former.  Suppose, 
that  while  the  horizontal  wheel  A,  in  the  annexed  figure,  con- 
tinues to  turn  always  one  way,  it  is  re- 
quired to  have  the  horizontal  wheel  B  turn, 
sometimes  in  one  direction,  and  sometimes 
in  another:  by  means  of  an  ad<litional  wheel 
C,  equal  in  (liamctcr  and  number  of  teeth, 
(supposing  the  velocities  in  both  directions 
to  be  equal,)  this  may  be  accomplished, 
thus  : — Let  tlie  two  wheels  B  and  C  have  the  lower  pivots  of 
their  axles  resting  in  boxes  or  cases  that  may  be  moved  up  and 
down  by  means  of  screws  ;  and,  while  the  wheels  A  and  B  are 
nearly  of  equal  thickness,  let  the  wheel  C  be  somewhat  more 
than  double  the  thickness  of  either:  when  the  motion  of  the 
wheel  B  is  to  be  in  a  contrary  direction  to  that  of  A,  let  the 
wheel  C  be  lowered  so  niucli  that  its  teeth  play  neither  into 
those  of  A  nor  B,  while  the  teeth  of  A  take  into  those  of  B,  and 
drive  it  round  ;  when,  on  the  contrary,  B  is  to  be  moved  in  the 
same  direction  as  A,  let  the  wheel  B  be  lowered  till  its  teeth  do 
not  come  into  contact  with  those  of  A,  and  let  C  be  raised  until 
the  upper  parts  of  its  teeth  take  between  those  of  the  wheel  A, 
while  the  lower  parts  of  the  other  teeth  play  into  the  teeth  B  ; 
so  shall  the  rotation  of  B  have  the  direction  required.  If  the 
motion  of  the  wheel  A  were  sometimes  in  one  direction,  and 
sometimes  in  another,  the  motion  of  B  might,  all  along,  be 
preserved  in  one  direction,  by  the  occasional  application  of  C 
as  an  intermediate  wheel. 

REVIEW,  in  Chancery,  is  used  for  a  bill  where  a  cause  has 
been  heard,  and  a  decree  thereon  signed  ;  but  some  error  in 
law  appearing  upon  the  decree,  or  new  matter  being  discovered 
after  it  was  made,  this  bill  is  given  for  a  fresh  examination  into 
the  merits  of  the  cause. 

Review,  in  War,  is  the  appearance  of  an  army,  or  part  of 
an  army,  in  order  of  battle,  and  their  being  viewed  by  the  gene- 
ral, that  he  may  know  the  condition  of  the  troops. 

Review,  is  also  the  name  of  one  kind  of  periodical  publi- 
cations, now  too  much  prostituted  (under  the  shelter  of  anony- 
mous criticism)  to  the  purposes  of  the  malice  of  rival  authors, 
and  the  petty  artifice  of  interested  booksellers. 

REVISE,  among  Printers,  a  second  or  third  proof  of  a  sheet 
to  be  printed ;  taken  off  in  order  to  be  compared  with  the  last 
proof,  to  see  whether  all  the  mistakes  marked  in  it  are  actually 
corrected. 

REVIVOR,  Bill  of,  in  Chancery,  is  a  bill  for  reviving  a 
cause,  where  either  of  the  parties  dies  after  the  bill  and  answer, 
and  before  the  cause  is  heard  ;  or  if  heard,  before  the  decree  is 
inrolled  ;  in  which  case  the  bill  must  be  brought,  praying  that 
the  former  proceedings  may  stand  revived,  and  be  put  on  the 
same  footing  as  at  the  time  of  the  abatement. 
91-2. 


I{K\ Of  \TI(IN,  in  Law,  signifies  the  recalling,  or  anullin; 
anil  makini;  void,  some  poacr.  grant,  deed,  &:c.  made  before. 

I<K\'(>LIJTI()N,  the  motion  of  a  body  or  jinc  about  a  centre 
which  rcninins  fixed. 

/'(Mof/ of  Itivcii.rrioN,  in  Astronomy,  is  the  time  a  planet, 
comet.  Sec.  empliiys  in  passing  from  any  point  in  its  orbit  to 
the  same  point  agiiiii.  This,  with  regard  to  the  earth,  is  what 
determiiKS  the  Icnslh  of  the  year.  See  Yi'.AU.  And  lor  the 
times  of  revolution  of  the  other  planets,  sei  Pkkiou  and  Planet. 

REYNEAl',  CiiAiiLRs  I{i;m'.,  a  reputable  French  mathema- 
tician, was  burn  in  l'>6l)  at  Brissac,  in  Anjoii.  He  taught  phi- 
losophy at  Pezenas  and  Toulon  ;  and  in  KiKJ  was  appoinleil  to 
the  mathematical  professorship  at  Angers,  where  he  died  in  1724, 
at  the  age  of  78  years. 

RIIABDOLOGY,  a  name  given  by  Napier  to  his  method  of 
performing  multiplication,  division.  Sec.  by  means  of  small 
bones  or  rods.     See  Napier's  Rons. 

lUIAPStJDI,  in  Antiquity,  persons  who  made  a  business  of 
singing  or  reciting  pieces  of  Homer's  poems.  Cupcr  says,  that 
the  rhapsodi  were  clothed  in  red  when  they  sung  the  Iliad,  and 
in  blue  when  they  sung  the  Odyssey. 

RHAPSOHOMANCY,  an  ancient  kind  of  divination,  per- 
formed by  fixing  on  a  passage  of  some  poet  at  hazard,  and  then 
reckoning  on  it  as  a  prediction  of  what  should  come  to  pass. 

RIIE.V  Ameiucana,  the  American  ostrich,  in  size  is  very 
little  inferior  to  the  common  one;  the  bill  is  sloped  not  unlike 
that  of  a  goose,  being  fiat  at  the  top  and  rounded  at  the  end  ; 
the  eyes  arc  black,  and  the  lids  furnished  with  hairs  ;  the  head 
is  rounded,  and  covered  with  downy  feathers  ;  the  neck  is  two 
feet  eight  inches  long,  and  feathered  also  ;  from  the  tip  of  one 
wing  to  that  of  the  other  extended,  the  length  is  eight  feet  ;  it 
cannot  lly,  but  it  runs  very  swiftly  ;  the  legs  are  stout,  and 
bare  of  feathers  above  the  knees,  and  furnished  with  three 
toes,  all  placed  forwards,  each  having  a  straight  and  stout  claw 
as  in  the  cassowary  ;  on  the  heel  is  a  callous  knob  serving  in 
the  place  of  a  back  toe;  the  general  colour  of  tlie  plumage  is 
dull  gray  mixed  with  white,  inclining  to  the  latter  on  the  under 
parts  ;  the  tail  is  very  short,  and  not  conspicuous,  being  en- 
tirely covered  with  long  loose  and  floating  feathers,  having  its 
origin  from  the  lower  part  of  the  back  and  rump,  and  entirely 
covering  it ;  the  bill  and  legs  are  brown. 

RHETICUS,  GEOitGE  Joachim,  a  distinguished  Cerman 
astronomer,  and  mathematician,  was  born  at  Fcldkirk  in  the 
Tyrol,  in  1514,  and  for  some  years  assisted  the  celebrated 
Copernicus  in  his  astronomical  labours.  He  died  in  157(),  near 
63  years  of  age. 

RHETORIC,  in  the  most  extensive  sense  of  the  word,  de- 
notes the  art  of  composition,  or  that  which  enables  us  to  apply 
language  or  speech  to  the  best  possible  advantage.  According 
to  etymology,  which  often  afibrds  the  most  satisfactory  expla- 
nation of  words,  it  signifies  the  art  of  pouring  forth  a  stream 
of  sentiment,  and  communicating  with  fluency  our  feeling  and 
thoughts  to  others.  Taken  in  this  point  of  view,  rhetoric  will 
comprehend  all  polite  literature,  poetry  perhaps  excepted,  the 
belles-lettres  of  the  French,  the  pathetic  and  plea.sant  of  every 
kind  ;  compositions  whose  aim  and  end  is  not  so  much  to  inform 
or  satisfy  the  understanding,  as  to  move,  incline,  and  persuade, 
by  addressing  the  imagination,  the  allections,  and  in  some  mea- 
sure sensation  itself.  There  cannot  be  a  better  rule  for  com- 
position, and  one  more  plain  and  practical,  than  what  is  laid 
down  by  Cicero  :  "  We  are  first  to  consider  what  is  to  be  said  ; 
secondly,  how  ;  thirdly,  in  what  words  ;  and  lastly,  hosv  it  is  to 
be  ornamented."  Sec  the  Editor's  Crammar  of  Rhetoric  and 
Polite  Literature,  Ur.  Hugh  Blair's  "  Rhetoric,"  Dr.  Campbell's 
Philosophy  of  Rhetoric,  Sec. 

RHEUM,  Rhubarb,  a  genus  of  the  monogynia  order  in  the 
enneandria  class  of  plants,  and  in  the  natural  method  ranking 
under  the  12th  order,  holoracea-.  There  is  no  calyx  ;  the  co- 
rolla is  scxGd  and  persistent ;  and  there  is  one  triquetrous  seed. 
There  are  seven   species. 

RHEUMATISM,  a  well-known  painful  distemper,  coming, 
as  is  supposed,  from  acrid  humours. 

RHINOCEROS,  in   Natural  History,  a  genus  of  mammalia 

of  the  order  Ferw.     Generic  character;  born  solid,  perennial, 

conical,  seated  on  the  nose,  but  not  adhering  to  the  bone.  This 

quadruped  is  exceeded  in  size  only  by  the  elephant.    Its  usual 
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length,  not  including  the  tail,  is  twelve  feet;  and  the  circum- 
ference of  its  body  nearly  the  same.  Its  nose  is  armed  with  a 
horny  substance,  projecting,  in  the  full-grown  animal,  nearly 
three  feet,  and  is  a  weapon  of  defence,  which  almost  secures  it 
from  every  attack.  Even  the  tiger,  with  all  his  ferocity,  is  but 
very  rarely  daring  enough  to  assail  the  rhinoceros.  Its  upper  lip 
is  of  considerable  length  and  pliability,  acting  like  a  species  of 
snout,  which,  grasping  the  shoots  of  trees  and  various  substances, 
conveys  them  to  the  mouth,  and  it  is  capable  of  extension  and 
contraction  at  the  animal's  convenience.  The  skin  is,  in  some 
parts  so  thick  and  hard  as  scarcely  to  be  penetrable  by  the 
sharpest  sabre,  or  even  by  a  musket  ball.  These  animals  are 
found  in  Bengal,  Siam,  China,  and  inseveral  countries  of  Africa, 
but  are  far  less  numerous  than  the  elephant,  and  of  sequestered 
solitary  habits.  The  female  produces  only  one  at  a  birth  ;  and 
at  the  age  of  two  years  the  horn  is  only  an  inch  long,  and  at 
six  only  of  the  length  of  nine  inches.  It  is  generally,  however, 
quiet  and  inoffensive.  Its  food  consists  entirely  of  vegetables, 
the  tender  branches  of  trees,  and  succulent  herbage,  of  which  it 
will  devour  immense  quantities.  It  delights  in  retired  and  cool 
situations,  near  lakes  and  streams,  and  appears  to  derive  one 
of  the  highest  satisfactions  from  the  practice  of  rolling  and  wal- 
lowing in  mud  ;  in  this  respect  bearing  a  striking  resemblance 
to  the  hog. 

This  animal  was  exiiibited  by  Augustus  to  the  Romans,  and 
is  supposed  to  be  the  unicorn  of  the  scripture,  as  it  possesses 
the  properties  ascribed  to  that  animal,  of  magnitude,  strength, 
and  swiftness,  in  addition  to  thai  peculiarity  of  a  single  horn, 
w!)ich  may  be  considered  as  establishing  their  identity.  The 
two-Iiorued  rhinoceros,  is  similar  in  size  and  manners  to  the 
former,  and  is  principally  distinguished  from  it  by  having  two 
horns  on  its  nose  ;  the  first  being  always  the  largest. 

RHINOCEROS  AVIS,  in  Ornithology,  a  name  given  to  a 
species  of  Indian  raven,  the  beak  of  which  being  remarkably 
line,  and  having  a  horn-like  protuberance  on  its  upper  part,  is 
frequently  brought  to  Europe.  It  is  an  ugly  bird,  has  a  very 
rank  smell, is  larger  than  the  English  raven,  and  feeds  on  carrion. 

RHINOMACER,  a  genus  of  insects,  of  the  order  coleoptera. 

RHODIUM,  a  new  metal  discovered  among  the  grains  of 
crude  platina  by  Ur.  Wollaston. 

RHODORA,  {Canadian  Rose-hhssom,')  a  genus  of  the  decan- 
dria  monogynia  class  and  order. 

RHOMBOIDES,  in  Geometry,  a  quadrilateral  figure,  whose 
opposite  sides  and  angles  are  equal,  but  which  is  neither  equi- 
lateral nor  equiangular ;  or  it  is  an  oblique  angled  parallelogram. 

RHOMBOIDIA,  the  name  of  a  genus  of  spars,  given  them 
from  their  being  of  a  rhomboidal  form.  They  derive  this  figure 
from  an  admixture  of  particles  of  iron,  and  consist  of  six  planes. 

RHOMBUS,  in  Geometry,  an  equilateral  rhomboid,  or  a 
quadrilateral  figure,  whose  sides  are  equal  and  parallel,  but  the 
angles  unequal ;  the  two  opposite  ones  being  obtuse,  and  the 
other  two  acute. 

RHUBARB.     See  Rheum. 

RHUMB,  in  Navigation,  a  vertical  circle  of  any  given  place, 
or  the  intersection  of  such  a  circle  with  the  hoiizon,  in  which 
last  sense  the  rhumb  is  the  same  with  the  point  of  the  compass. 

RHUMB  Link,  or  Loxodromia,  in  Navigation,  is  a  line  pro- 
longed from  any  point  in  a  sea  chart,  except  in  the  direction  of 
any  of  the  four  cardinal  points  ;  or  it  is  the  line  described  by  a 
ship  while  her  course  is  constantly  directed  towards  one  and 
the  same  point  of  the  compass,  except  the  four  above  men- 
tioned, that  is,  while  she  crosses  all  the  meridians  at  the  same 
angle,  providing  this  is  not  a  right  one,  and  this  angle  is  called 
the  angle  of  the  rhumb  ;  and  that  which  it  makes  with  the 
equator,  or  a  parallel  to  the  equator,  is  called  the  complement 
of  the  rhumb.  If  a  vessel  sail  either  north  or  south,  it  evidently 
describes  a  great  circle  of  the  sphere,  or  part  of  such  a  circle; 
and  if  her  course  is  cither  due  east  or  due  west,  she  cuts  all  the 
meridians  at  right  angles.  But  if  her  course  is  oblique  to  these 
principal  points,  then  she  no  longer  describes  a  circle,  but  a' 
sort  of  spiral,  the  characteristic  property  of  which  is,  that  it 
cuts  all  the  meridians  at  the  same  angle,  and  is  thence  deno- 
minated the  loxodromia,  or  loxodromic  curve,  or  rhumb  line, 
which,  though  it  continually  approaches  towards  Ihc  pole,  can 
never  arrive  at  it,  except  after  an  infinite  number  of  revolutions. 

RHYME.    See  Poetry. 


RHYTHMICAL,  in  Music,  an  epithet  applied  to  the  prc 
perty,  or  quality,  in  the  ancient  melopu?ia,  and  modern  melody, 
by  which  the  cadences,  accents,  and  quantities,  are  regulated 
and  determined. 

RIBAND,  or  Ribbon,  a  narrow  sort  of  silk,  chiefly  used  for 
head  ornaments,  badges  of  chivalry,  &c. 

RIBANDS,  in  Naval  Architecture,  long,  narrow,-  flexible 
pieces  of  timber,  nailed  upon  the  outside  of  the  ribs  from  the 
stem  to  the  stern-post,  so  as  to  encompass  the  ship  lengtbwa3s; 
of  these  the  principal  are  the. 

i^/ooj- Riband,  which  terminates  at  the  height  of  the  rising 
line  of  the  floor  ;  and  the 

Breadth  Riband,  which  coincides  with  the  wing  transom,  at 
the  height  of  the  lower-deck  :  all  the  rest  are  termed  interme- 
diate ribands. 

The  ribbands  being  judiciously  arranged  with  regard  to  their 
height  and  distance  from  each  other,  and  forming  regular  sweeps 
round  the  ship's  body,  will  compose  a  kind  of  frame,  whose  inte- 
rior surface  will  determine  the  curve  of  all  the  intermediate  or 
filling  timbers,  which  are  stationed  between  the  principal  ones. 
As  the  figure  of  a  sln'p's  body  approaches  to  that  of  a  conoid, 
and  the  ribands  having  a  limited  breadth,  it  is  apparent  that 
they  cannot  be  applied  to  this  convex  surface  without  forming 
a  double  curve,  which  will  be  partly  vertical  and  partly  horizon- 
tal, so  that  the  vertical  curve  will  increase  by  approaching  the 
stem,  and  still  more  by  drawing  near  the  stern  post.  It  is  also 
evident,  that  by  deviating  from  the  middle  line  of  the  ship's 
length,  as  they  approach  the  extreme  breadth  at  the  midship 
frame,  the  ribands  will  also  form  a  horizontal  curve.  From 
this  double  curve  it  results  that  the  ribands  will  appear  in  dif- 
ferent points  of  view  when  delineated  on  different  planes  of  the 
same  ship. 

RIBES,  the  currant  and  gooseberry  bush,  a  genus  of  the 
monogynia  order  in  the  pentandria  class  of  plants,  and  in  the 
natural  method  ranking  under  the  36th  order,  pomaceae. 

RIBS  of  a  Parrel,  are  short  pieces  of  plank,  each  having  two 
holes  in  it,  through  which  the  two  parts  of  the  parrel-rope  are 
received,  the  inner  smooth  edge  of  the  rib  resting  against  and 
sliding  readily  up  and  down  the  mast. 

RICCIOLI,  Joannes  Baptista,  a  learned  Italian  astrono- 
mer and  mathematician,  was  born  at  Ferrara,  a  city  in  the  papal 
dominions,  in  1598,  and  died  in  1671,  in  the  73d  year  of  his  age. 

RICHERIA,  a  genus  of  the  class  and  order  dioccia  pentan- 
dria ;  a  tree  of  great  size. 

RICINUS,  or  Palma  Christi,  a  genus  of  the  monadelphia 
order,  in  the  monnecia  class  of  plants,  and  in  the  natural  me- 
thod ranking  under  the  ysth  order,  tricoccae. 

RICKETS,  a  disease  affecting  children,  and  principally 
characterized  by  enlargement  and  inflexuie,  or  distortion  of 
the  hones. 

RICOCHET  Firing,  in  the  Military  art,  is  a  method  of 
firing  with  pieces  elevated  from  three  to  six  degrees,  and  loaded 
with  a  small  charge,  so  that  the  ball  may  bound  and  roll  along 
inside  the  parapet.  The  ball  or  shot  thus  discharged,  goes 
bounding  or  rolling,  killing  or  maiming  all  it  meets  with  in  its 
course,  and  creates  much  greater  disorder,  by  thus  moving 
slowly,  than  if  thrown  from  the  piece  whose  elevation  is  greater, 
with  much  greater  violence. 

RIDDLE,  in  rural  economy,  a  sort  of  sieve,  used  to  separate 
the  grain  from  dust,  and  the  seeds  of  weeds.  In  Mineralogy, 
the  riddle  is  used  to  separate  the  ore  from  surrounding  rubbish. 

RIDE  {To)  Head  to  Wind,  is  when  the  wind  is  so  much  more 
powerful  than  the  tide,  as  to  cause  the  ship  to  swing  till  her 
head  is  in  the  direction  of  the  former. 

To  Ride  Atliwart,  or  between  Wind  and  Tide,  is  when  the  wind 
and  tide  are  in  opposition,  but  so  nearly  equal  in  their  force, 
that  the  ship  rides  with  the  tide  running  against  one  side,  and 
the  wind  blowing  upon  the  other. 

To  Ride  out  a  Gale,  signifies  that  the  ship  does  not  drive 
duiing  the   storm. 

To  Ride  Easy,  is  said  of  a  ship  when  she  does  not  labour  oi 
feel  a  great  strain  upon  her  cables. 

To  Ride  Hard,  is,  on  the  contrary,  to  pitch  violently  in  the 
sea,  so  as  to  strain  her  cables,  masts,  or  liull. 

To  Ride  a  Head-rope  of  a  Sail,  &c.  is  to  shake  and  stretch 
it  by  treading  upon  it  while  a  purchase  is  employed  at  the  end 
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to  Axlend  it.  A  rope  is  said  to  ride  when  one  of  the  turns  by 
wliii'li  it  is  wound  round  lies  over  nnothcr,  so  as  to  interrupt 
the  operation,  or  prevent  its  rendering. 

RIUKHS,  a  sort  of  interior  ribs,  tixed  oeeasionally  in  n  ship's 
hold,  opposite  to  sonic  of  the  principal  timbers  to  which  tlicy 
arc  bolted,  and  reaching  from  the  keelson  to  the  beams  of  the 
lower-deck,  and  sometimes  higher,  in  order  to  strenfjthen  her 
frame.  They  arc  bolted  to  the  other  timbers  to  support  them 
when  it  is  apprehended  the  ship  is  not  sulliciently  strong  in  the 
part  where  they  arc  fixed,  which  is  generally  a-midships.  They 
have  also  their  Moor  pieces  and  futtocks,  and  sometimes  their 
top  pieces,  and  boinj;  scarfed  to  each  other  in  the  same  manner 
as  the  timbers,  they  have  similar  distinctive  appellations,  us 
the  Hii>i:k  Fiilloch ;  Lower  FuHnvk  Hilii;i(s  ;  lilUltlle  Fultocli 
KiDKKS;  r'/'/xr /•'i(//»f/(  IliDi  i!s  ;  r/"oc  Hi Di: US.  See  the  arti- 
cle Floor.  The  riders  ouj^lit  to  be  stationed  so  as  to  lie  between 
two  ports  of  the  lower  deck,  and  to  correspond  with  the  timbers 
to  wliich  tliey  arc  attached,  in  such  manner  as  that  tlie  scarfs 
of  the  riders  may  be  clear  of  the  timbers.  They  arc  scored 
upon  the  keelson,  clamps,  and  thick  stulVof  the  bottom.  They 
arc  secured  by  bolls,  which  are  driven  from  without,  so  as  to 
penetrate  the  outside  planks,  the  timbers,  the  clamps,  and  the 
riders,  on  the  inside  of  which  last  they  are  fore-locked.  These 
pieces  are  rarely  used  in  merchant-ships,  on  account  of  the 
space  they  occupy  in  the  hold  ;  neither  arc  they  generally  used 
in  \essels  of  war,  at  least,  till  the  ship  is  enfeebled  by  service. 

RIDGE,  a  long  narrow  assemblage  of  rocks,  lying  near  the 
•surface  of  the  sea. 

RIDGES,  in  Agriculture,  arc  pieces  of  ground  laid  up  be- 
tween two  furrows,  having  always  considerable  length,  but  of 
small  breadths. 

RIDING,  a  corruption  oiTrilhitii/,  now  chiefly  used  as  divi- 
sions of  Yorkshire,  of  which  there  arc  three. 

Riding  Clerk,  one  of  the  six  clerks  in  chancery,  who,  in 
his  turn  annually  keeps  the  controlraent  books  of  all  grants  that 
pass  the  great  seal  that  year. 

RIFLE,  a  firm-arm  which  has  the  inside  of  its  barrel  cut  with 
from  three  to  nine  or  ten  spiral  grooves,  so  as  to  make  it  resem- 
ble a  female  screw,  varying  from  a  common  screw  only  in  this, 
that  its  grooves  or  rilles  are  less  dcllccted  and  approach  more 
to  a  right  line;  it  being  now  usual  for  the  grooves  with  which 
the  best  ridcd  barrels  are  cut,  to  take  about  one  whole  turn  in  a 
length  of  thirty  inches.  The  number  of  these  grooves  dilFer 
according  to  the  size  of  the  barrel  and  the  fancy  of  the  work- 
man ;  and  their  depth  and  width  are  not  regulated  by  any 
invariable  rule. 

RIG,  7'o,  is  to  fit  the  shrouds,  stays,  braces,  &c.  to  their  re- 
spective masts  and  yards. 

To  Riii  xn  a  Boom,  is  to  draw  it  in  from  a  situation  upon  the 
end  of  a  yard,  bowsprit,  or  another  boom,  &c.  to  extend  the  foot 
of  a  sail. 

RIGGERS,  men  who  make  a  livelihood  by  going  on  board 
ships  to  fit  the  standing  and  running  rigging.  It  is  also  a  name 
given  in  the  navy  to  any  party  of  men  sent  to  the  rigging  loft 
or  hulk,  to  prepare  the  standing  rigging  for  putting  over  the 
mast-heads. 

RIGGING,  a  general  name  given  to  all  the  ropes  employed 
to  support  the  masts,  and  to  extend  or  reduce  the  sails,  or 
arrange  them  to  the  disposition  of  the  wind. 

Standing  RiGGiNG,  is  that  which  is  used  to  sustain  the  masts, 
and  remains  in  a  fixed  position  ;  as  the  shrouds,  stays,  and 
back-stays. 

Running  Rigging,  is  that  which  is  fitted  to  arrange  the 
sails,  by  passing  through  various  blocks  indifferent  places  about 
the  masts,  yards,  shrouds,  &c  as  the  braces,  sheets,  halliards, 
clcw-libes,  &c.  &c. 

Loner  Rigging,  is  that  which  attaches  to  the  lower  masts. 

y'o/)-i)/«*<  Rigging,  consists  of  the  top -mast  shrouds,  stays, 
and  back-stays. 

RiGGiNG-Lo//,  a  kind  of  long  room  or  gallery  in  a  dockyard, 
n^here  the  standing  riging  is  fitted  by  stretching,  serving,  spli- 
cing, seizing,  &c.  to  be  in  readiness  for  the  ship. 

RIGHT,  in  Geometry,  signifies  the  same  with  straight ;  thus 
a  straight  line  is  called  a  right  one. 

Right,  in  Law,  not  only  denotes  property,  for  which  a  writ 
of  right  lies,  but  also  any  title  or  claim,  either  by  virtue  of  a 


condition,  mortgage,  &c.  for  which  no  action  is  given  by  law, 
but  an  entry  only. 

Rk.ii  r  Asiii.K,  Cone,  Cylinder,  Sphere,  8cc.  Sec  tbeir  respec- 
tive snbstaiilives. 

KI(;HTIN(i,  the  act  of  restoring  a  ship  to  her  upright  posi- 
tion after  she  has  been  laid  upon  a  careen,  which  is  eirected  by 
casting  loose  the  careening  tackles,  and,  if  necessary,  heaving 
upon  the  rclieving-tackles. 

A  ship  is  also  said  to  right  at  sea,  when  she  rises  with  her 
masts  erect,  after  having  been  pressed  down  on  one  side  by  the 
ell'ort  of  the  wind  upon  her  sails. 

To  RHiirr  the  Ildin,  implies  to  replace  itin  the  middle  of  the 
ship,  after  having  put  it  out  of  that  position. 

HUillTS,  Hii.i,  OF,  a  declaration  delivered  by  the  lords  and 
commons  to  the  I'rince  and  I'riiicess  of  (Jrange,  Feb.  1;J,  lfJH8, 
and  afterwards  enacted  in  parliament,  when  they  came  to  the 
throne.  This  may  be  considered  as  one  grand  foundation  of 
English  liberty. 

RIGIDITY,  a  brittle  hardness;  or  that  kind  of  hardness 
v\hieh  is  supposed  to  arise  from  the  mutual  indentation  of  the 
component  particles  of  a  body. 

RILL,  in  Agriculture,  a  small  runlet  of  water,  mostly  rising 
on  the  sides  of  gentle  declivities;  they  arc  sometimes  natural, 
and  sometimes  artificial. 

RIM,  or  IJiUM,  a  name  given  to  the  circular  edge  of  a  top. 
The  circurarcrence  or  circular  part  of  a  wheel. 

RIND,  a  skin  of  any  fruit  that  may  be  cut  off.  The  outer 
coat  of  the  chesnut  set  w  itli  prickles,  particularly  has  this  name. 

RING,  for  the  finger,  an  ornament  of  great  antiquity  and 
general  use,  frequently  used  as  badges  of  ofljce,  and  denoting 
the  quality  of  the  wearer. 

Ring,  in  Navigation  and  Astronomy,  a  brass  instrument 
made  in  the  form  of  a  ring,  and  serving  to  take  the  altitude  of 
the  sun. 

Ring  Bolt,  an  iron  bolt  with  an  eye  at  one  end,  wherein  is 
fitted  a  circular  ring.  They  are  used  for  various  purposes,  but 
more  particularly  for  managing  and  securing  tlie  cannon  ;  and 
arc,  for  this  purpose,  fixed  in  llie  edges  of  the  gun-ports.  They 
arc  driven  tlirough  the  plank  and  the  corresponding  beam  or 
timber,  and  retained  in  this  position  by  a  small  pin  thrust 
through  a  hole  in  the  small  end. 

Ring  7?o;)ps,  short  pieces  of  rope,  tied  occasionally  to  the  ring- 
bolls  of  the  deck,  to  stopper  or  fasten  the  cable  more  securely 
when  the  ship  rides  with  a  heavy  strain, 

Ring  Tail,  &  quadrilateral  sail  extending  on  a  small  mast, 
which  is  occasionally  erected  for  that  purpose  on  a  ship's  tafla- 
rel,  the  lower  part  being  stretched  out  by  a  boom,  which  pro- 
jects over  the  stern  horizontally. 

JtiNG  Tail,  is  also  the  name  of  a  kind  of  studding  sail  hoisted 
beyond  the  afteredge  of  those  sails  which  are  extended  by  a 
gaff  and  a  boom  over  the  stern.  The  two  lower  corners  of  this 
sail  arc  stretched  out  to  a  boom  called  a 

Ring  Tail  Boom,  \\lnc\i  rigs  in  and  out  upon  the  main  or  driver 
boom,  in  the  same  manner  that  a  studding  sail  boom  does 
on  the  top-sail  yards. 

Ring  Worm,  in  Medicine,  a  popular  appellation  given  to 
various  superficial  affections  of  the  skin,  which  assume  some- 
what of  a  circular  form.  The  kinds  are  very  dillercut,  and 
require  very  different  treatment. 

Ring  of  Saturn,  in  Astronomy,  is  a  broad,  opaque,  circular 
body,  encompassing  the  equatorial  regions  of  that  planet,  at  a 
considerable  distance  from  him  ;  which  presents,  under  favour- 
able circumstances,  one  of  the  finest  telescopic  objects  in  the 
heavens.  An  apparent  irregularity  was  first  observed  in  the 
form  of  Saturn  l)y  Galileo,  but  his  telescope  was  not  sufficiently 
powerful  for  him  to  discover  the  cause  of  it;  this,  however, 
was  soon  after  effected  by  Huygcns.who,  in  consequence,  pub- 
lished his  "  New  Theory  of  Saturn,"  in  1659.  This  ring,  which 
is  very  thin,  not  exceeding  l.'jOO  miles,  is  inclined  to  tlie  plane 
of  the  ecliptic  in  an  angle  of  31°  !!>'  li' ;  and  revolves  from  west 
to  cast  in  10'' -iO""  16"-8,  being  nearly  the  time  of  the  diurnal 
revolution  of  Saturn,  and  which  is  also  found,  from  the  laws  of 
Kepler,  to  be  the  time  in  wliich  a  satellite  would  revolve  about 
that  planet  at  the  mean  distance  of  the  ring ;  a  very  remarkable 
confirmation  of  the  universality  of  the  laws  of  the  planetary 
motions.    This  rotation  is  performed  about  an  axis  perpendicu- 
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lar  to  (he  plane  of  the  ring,  and  passing  through  the  centre  of 
the  planet.  The  ring  being,  as  we  observed  above,  very  thin, 
it  sometimes  nearly  disappears,  that  is,  when  its  plane  coin- 
cides with  or  passes  through  the  centre  of  the  earth  or  sun,  at 
which  time  it  subtends  an  angle  of  not  more  than  half  a  second, 
and  can  therefore  only  be  discovered  by  the  most  po\ierfiil 
telescopes,  through  which  it  has  then  the  appearance  of  a 
luminous  line  beyond  the  body  of  the  planet.  And  as  this  plane 
is  presented  to  the  sun  twice  during  each  sidereal  revolution 
of  the  planet,  the  disappearance  of  the  ring  will  happen  about 
every  15  years,  and  at  nearly  the  same  intervals  it  will  appear 
to  the  greatest  advantage.  When  viewed  in  the  most  favour- 
able position,  with  a  magnifying  power  of  700,  the  ring  is 
observed  to  be  divided  into  two  unequal  portions  by  a  black 
concentric  line,  wliich  is  now  ascertained  to  be  a  real  separation, 
and  that  what  we  call  the  ring  of  Saturn  consists  at  least  of  two 
rings  ;  and  some  astronomers  have  even  supposed  it  to  be  still 
farther  subdivided,  and  to  consist  of  several  circular  parts,  but 
this  at  present  is  little  more  than  conjecture.  The  dimen- 
sions of  this  double   ring,  as  given  by   Dr.  Herschel,  are  as 

follow  : —  Ene.  Miles. 

Diameter  of  the  planet, 76068 

Inside  diameter,  smaller  ring, 146345 

Outside 184393 

Inside  diameter,  larger  ring, 190248 

Outside, 204883 

Breadth  of  the  inner  ring, 20000 

of  the  outer  ring, 7200 

Space  between  the  rings, 2839 

between  the  planet  and  ring, 70277 

Mean  thickness  of  ring, 4500 

The  intersection  of  the  plane  of  the  ring  with  the  ecliptic  is 
in  5' 20°,  andU»20°,  in  which  points  therefore  it  disappears, 
and  between  these,  vi:.  at  2'  20°,  and  8' 20°,  it  appears  most 
brilliant.  As  the  plane  of  the  ring  coincides,  or  nearly  coincides, 
with  the  equator  of  the  planet,  it  is  obvious  that  the  ring  never 
becomes  visible  in  his  polar  regions,  and  even  in  those  parts 
nearer  the  equator  it  must  be  very  frequently  eclipsed  by  the 
planet,  which  last,  on  the  contrary,  is  as  frequently  eclipsed  by 
the  ring;  whence  it  does  not  seem  that  it  can  be  designed  to 
supply  these  remote  regions  with  light,  as  sonic  have  supposed, 
as  it  rather  serves  to  render  them  more  dreary  and  comfortless  ; 
well  might  the  poet  say, 

"  One  moment's  cold  like  theirs  would  pierce  oar  bone. 
Freeze  onr  heart's  blood,  and  tarn  us  all  to  stone." 
RIOT,  rout,  and  unlawful  assembly.  When  three  persons,  or 
more,  assemble  themselves  together,  with  an  intent  mutually  to 
assist  each  other  against  any  who  shall  oppose  them  in  the  exe- 
cution of  some  enterprise  of  a  private  nature,  with  force  or 
violence,  against  the  peace,  or  to  the  manifest  terror  of  the 
people,  whether  the  act  intended  were  of  itself  lawful  orunlaw- 
ful  ;  if  they  only  meet  with  such  purpose  or  intent,  though  they 
shall  after  depart  of  their  own  accord  without  doing  any  thing, 
this  is  an  unlawful  assembly.  By  34  Edward  III.  c.  1,  it  is 
enacted  that  if  a  justice  find  persons  riotously  assembled,  he 
alone  has  not  only  power  to  arrest  the  offenders,  and  bind  them 
to  their  good  behaviour,  or  imprison  them  if  they  do  not  offer 
good  bail ;  but  he  may  also  authorize  others  to  arrest  them  by  a 
bare  verbal  command,  without  other  warrant:  and  by  force 
thereof,  the  person  so  commanded  may  pursue  and  arrest  the 
offender  in  his  absence,  as  well  as  presence.  It  is  also  said, 
that  after  any  riot  is  over,  any  one  justice  may  send  his  war- 
rant to  arrest  any  person  who  was  concerned  in  it,  and  that  he 
may  send  him  to  gaol  till  he  shall  find  sureties  for  his  good  be- 
haviour. The  punishment  of  unlawful  assemblies,  if  to  the 
number  of  twelve,  may  be  capital,  according  (o  the  circum- 
stances which  attend  them  ;  but  from  the  number  of  three  to 
eleven,  it  is  by  fine  and  imprisonment  only.  The  same  is  the 
case  in  riots  and  routs  by  the  common  law,  to  which  the  pillory, 
in  very  enormous  cases,  has  been  sometimes  superadded. 

By  the  act  I  George  II.  cap.  5.  sect.  2,  every  justice,  sheriff, 
mayor,  &,c.  shall,  upon  notice  of  a  riot,  or  unlawful  tumultuous 
assembly  of  twelve  persons,  proceed  to  the  place,  and  make 
proclamation  for  them  to  depart,  upon  pains  of  that  act  com- 
monly called  the  riot  act.  If  any  person  shall  wilfully  oppose 
or  hurt  any  person  going  to  make  proclamation,  and  prevent 


the  same,  he  shall  be  guilty  of  felony  without  benefit  of 
clergy.  If  twelve  continue  together  after  proclamation  for  one 
hour,  it  is  felony  in  like  manner.  And  every  justice,  &c.  shall 
apprehend  persons  ;  and  if  the  rioters  are  killed,  the  justice,  &c. 
shall  not  answer  for  it.  A  riot,  though  of  fewer  persons  than 
twelve,  to  destroy  any  church,  chapel,  meeting,  or  dwelling- 
house,  out-house,  &c.  is  a  capital  felony  ;  and  the  hundred  shall 
answer  the  damages  as  in  case  of  robbery. 

If  two  justices  go  out  to  quell  a  riot,  they  may  assemble  the 
posse  coinitatus,  and  every  person  capable  of  travelling  is,  upon 
being  warned,  to  join  them  on  pain  of  imprisonment.  13 
Henry  IV.  c.  7,  s.  1,2,  11,5.  c.  8,  s.  2. 

It  is  no  uncommon  thing  to  hear,  when  accidents  have  occur- 
red at  riots,  that  though  the  riot  act  has  been  read  by  a  magis- 
trate, the  people  who  sull'er,  or  those  who  make  their  appear- 
ance before  a  coroner's  jury,  for  the  most  part  swear  they  never 
heard  one  syllable  of  the  act  read.  In  order  to  announce  that 
the  riot  act  has  really  been  read,  the  editor  once  proposed  to 
Viscount  Lord  Sidniouth,  that  a  ting  should  be  unfurled  by  the 
magistrate,  or  his  officer,  when  the  riot  act  had  been  read  to  a 
seditious  or  ill-disposed  mob.  They  could  all  see  the  Hag,  who 
were  not  blind,  though  they  might  not  all  hear  the  magistrate's 
voice,  and  would  be  left  without  excuse,  if  they  did  not  disperse 
when  the  symbol  of  good  order  was  unfurled  in  their  sight. 

RIPPLING,  a  broken  and  interrupted  noise,  produced  by  a 
current  on  or  near  the  sea-eoast  :  the  effect  of  which  is  also 
apparent  to  the  eye,  by  occasioning  an  ebullition  or  bubbling 
up  of  the  water. 

RISING,  in  Astronomy,  the  first  appearance  of  the  sun, 
moon,  or  other  celestial  body,  above  the  horizon. 

Rising  J.ine,  a  name  given  by  shipwrights  to  an  incurvated 
line  drawn  on  the  plane  of  elevation,  to  determine  the  height 
of  the  ends  of  all  the  floor  timbers  throughout  the  ship's  length 
and  which  accordingly  ascertains  the  figure  of  the  bottom  with 
regard  to  sharpness  or  flatness. 

RISK,  the  hazard  or  chance  of  loss,  damage,  &c.  against 
which  insurances  are  generally  efl'ccted  ;  such  as  against  fire, 
seas,  tempest,  enemies,  &c. 

RITUAL,  a  book  directing  the  order  and  manner  to  be  ob- 
served in  celebrating  religious  ceremonies  and  performing 
divine  service,  in  a  particular  church,  diocese,  order,  or  the  like. 

RIVER,  in  Geography,  a  stream  or  current  of  fresh  water, 
flowing  in  a  bed  or  channel  from  its  source  or  spring  into  the 
sea.  In  Commerce  and  Political  Economy,  we  may  define  a  river 
to  be  a  moving  road,  and  the  nurse  of  canals  or  inland  naviga- 
tion. The  doctrine  which  relates  to  the  flux,  reflux,  motion,  and 
discharge  of  rivers,  is  a  branch  of  hydraulics,  and  as  such  forms 
a  part  of  the  present  work,  though  our  limits  will  only  admit  of 
a  slight  sketch  of  the  theory.  Water  running  in  open  canals  or 
rivers,  is  accelerated  in  consequence  of  its  depth,  and  of  the 
declivity  on  which  it  runs,  till  the  resistance  increasing  with 
the  velocity,  becomes  equal  to  the  acceleration,  when  the  motion 
of  (he  stream  becomes  uniform.  But  this  resistance,  it  is 
obvious,  can  only  be  determined  by  experiment;  and  hence 
several  philosophers  have  undertaken  diflerent  courses  of  expe- 
riments for  this  purpose,  amongst  whom  Buat  and  Leslie  seem 
to  have  met  with  the  most  complete  success. 

The  same  principles  which  regulate  the  motion  of  water  in 
pipes  and  along  canals,  extend  likewise  to  the  How  of  rivers  in 
their  beds.  Since  the  propelling  power  is  proportional  to  the 
elevation  of  the  main  source,  the  celerity  acquired  by  those 
descending  streams  would  become  enormous,  if  the  force  were 
not  gradually  absorbed  by  the  operation  of  some  constant 
impediments.  Suppose,  such  a  river  as  the  Rhone  to  receive 
its  principal  waters  at  the  altitude  of  900  feet  above  the  level  of 
the  sea,  and  that  no  system  of  obstruction  had  intervened  in  its 
course,  it  would  have  shot  into  the  Bay  of  Marseilles  with  the 
tremendous  velocity  of  240  feet  in  a  second,  or  at  the  rate  of 
164  miles  every  hour.  Even  an  inferior  stream,  like  the  Thames, 
fed  at  the  height  of  only  a  hundred  feet,  would  still,  if  not 
retarded  by  the  attrition  of  its  bottom  and  sides,  have  rushed 
in(o  the  sea  with  a  velocity  of  54i  miles  in  an  hour.  Tho 
resistance  of  fluids,  like  the  friction  of  solids,  thus  enters  largely 
into  the  economy  of  nature.  As  the  latter  is  the  great  principle 
of  stability  and  consolidation,  so  the  former  serves  most  essen- 
tially to  restrain  the  accumulation  of  celerity,  and  to  moderate 
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all  violent  motions.  A  currcntprcsses  forwards  willi  increasing 
rapiflity,  till  llic  olistiuction  wliicli  it  cncoiinlcrs  becomes  at  last 
equal  to  tlic  incitiii;;  force  ;  and  liavinp;  attained  this  limit,  the 
water  then  eoiiliiiiics  to  tlow  in  a  niiiforin  stream.  The  main- 
taininii  power  is  proportional  to  the  c|nantily  of  descent  in  a 
given  space  ;  lint  the  inipedin;;  inllncncc  depends  on  the  surface 
of  the  bed  of  the  river  compared  with  its  volume.  'I'his  obstruc- 
tion must  auj;incnl  very  fast,  bcinp;  as  the  sipiarc  of  the  <'elciity. 
If  a  river  should  wind  considerably,  the  multiplied  dedcxions 
which  it  snlfcrs,  must  still  farther  impede  ils  moticni.  In  every 
bend  which  it  makes,  part  of  its  imiiulse  will  be  spent  afiainst 
the  concave  side  of  the  channel  ;  the  ccntiifuj;al  elforl  will  like- 
wise raise  the  suifacc  of  the  water  in  those  sinuosities,  and 
tliercfore  aujjnient  the  abra.sion  of  Ihc  banks.  Hence,  no  stream 
can  be  lon^  I'onlined  to  a  rectilineal  channel.  If  an  accidental 
swell  should  once  cd'ect  a  breach,  the  sweep  of  the  current 
must  neces.sarily  tend  to  cnlarj;e  the  concavity  by  an  accelerat- 
ing progression ;  the  opposite  shore,  I'unw  the  accumulation  of 
gravel  and  other  deposits,  gradually  advancing  into  tiic  chan- 
nel. Kivers  thus  naturally  form  sinuosities  ;  they  seek  to 
meander  over  the  plains;  and  tlicy  would   incessantly  change 

.  their  beds,  if  not  restrained  by  sedulous  attention  and  skilful 
hydraulic  operations.  In  such  a  country  as  Italy,  tlie  su|)crin- 
tendence  of  w  ater-courses  constitutes  an  important  departineut 
of  government. 

If  a  flat  surface  be  directly  opposed  to  the  action  of  a  stream 
as  it  shoots  from  the  side  of  a  vessel,  it  must  evidently  sustain 
a  pressure  just  ecpial  to  that  which  actually  projected  the  lluid, 
or  the  load  of  the  incumbent  column.  In  every  case,  therefore, 
the  impulsion  of  any  current  against  a  perpendicular  plane, 
may  be  estimated  by  the  weight  of  a  body  of  the  fluid  standing 
upon  that  surface,  and  having  the  altitude  due  to  the  velocity. 

The  pressure  of  a  river  against  the  piers  of  a  bridge,  may  be 
lience  computed.  The  shock  becomes  augmented  in  a  high 
ratio  during  floods  ;  for  not  only  is  a  greater  extent  of  surface 
tlien  opposed  to  the  current,  but  the  elJbrt  on  every  given  space 
follows  also  the  square  of  the  increased  velocity.  'The  mighty 
rush  of  a  torrent,  carrying  along  with  it  fragments  of  rock, 
stones,  or  gravel,  depends  on  the  same  principle.  A  torrent, 
■with  the  celerity  of  eight  miles  an  hour,  would  therefore  be 
capable  of  rolling  f.  stone  of  four  foot  in  diameter.  IJut  a 
stream  gliding  at  the  rate  of  two  miles  an  hour,  would  only  be 
suflicient  to  carry  along  with  it  a  pebble  of  three  inches  in 
diameter.  With  lower  velocities,  the  current  will  scarcely 
move  gravel.  If  the  particles  of  sand  were  supposed  to  have  a 
diameter  equal  to  the  twenty-fourth  part  of  an  inch,  it  would 
require  a  flow  of  a  quarter  of  a  mile  in  an  hour  to  bear  them 
along.  A  velocity  of  the  tenth  part  of  a  mile  in  an  hour,  would 
only  be  suflicient  to  carry  sandy  particles  of  the  hundred  and 
twenty-third  part  of  an  inch  in  diameter.  Hence  the  theory  of 
the  washing  of  metallic  ores,  and  the  deposition  of  gold  dust  in 
the  beds  of  rivers.  The  ores  being  broken  into  very  small 
fragments  by  means  of  a  stamper,  these  arc  laid  upon  an 
inclined  plane,  and  exposed  to  the  action  of  a  descending 
stream  of  water,  which  sweeps  away  all  the  lighter  earthy  par- 
ticles.    In   like   manner  the  pellicles   of  gold,  adhering  com- 

-monly  to  minutp  portions  of  quartz,  being  at  length  detached 
by  incessant  rolling,  arc  left  in  the  little  pools,  while  the  sandy 
particles  are  still  carried  farther.  Hence  also  the  reason  why 
the  bottoms  of  rapid  rivers  are  covered  with  large  round  stones, 
or  at  least  with  rolled  pebbles.  Where  the  celerity  of  the  cur- 
rent becomes  moderated,  gravel  and  coarse  sand  begin  to 
appear.  l$ut  when  the  flow  is  sluggish,  the  bed  of  the  river  is 
always  covered  with  fine  sand  or  mud.  Such  deposits  occur 
chiefly  in  the  pools,  and  near  the  influx  into  the  sea.  Hence 
likewise  the  gradual  formation  of  banks,  a  process  which  is 
constantly  going  on  over  all  the  stagnant  parts  of  water,  and 
along  the  limits  of  opposite  currents. 

The  float-board  of  a  river  mill  is  impelled,  not  by  the  whole 
velocity  of  the  stream,  but  only  by  the  excess  of  this  above  the 
velocity  of  the  board  itself.  Hence  it  would  bo  more  advan- 
tageous to  make  the  float-boards  turn  slower,  and  to  multiply 
their  velocity  afterwards  by  means  of  a  train  of  internal  ma- 
chinery. The  current  might  then  strike  with  nearly  ils  full 
celerity.  In  the  case  of  undershot  wheels,  a  grate  h'ss  of 
power  is  occasioned  by  the  accuniulatiou  of  the  dead  ivatir,  or  I 
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of  the  water  which,  having  impinged  again.it  a  float-board, 
remains  nearly  staunant,  and  therefore  impedes  the  a<lvaiicc  of 
the  next  float-board.  The  slio::k  will  evidi-ntly  be  the  same,  whe- 
ther a  current  strikes  against  a  fixed  plane,  or  the  plane-  itself 
moves  with  an  equal  and  opposite  velocity  tlirougli  a  fluid  at 
rest.  The  formula  of  impulsion  already  gisen,  must  licnce 
include  likewise  the  case  of  resistance,  which  is  therefore  pro- 
portional to  the  scpiare  of  the  celerity.  Mut  this  conclusion 
might  be  derived  from  direct  considerations.  As  the  plane 
advances,  it  receives  the  stroke  of  all  the  particles  in  lis  pro- 
gress. 1'ho  quantity  of  momentum  thus  consumed,  is  evidently 
conqroundid  of  the  number  of  particles  encountered,  and  the 
impetus  of  each  ;  but  the  number  and  individual  force  of  those 
parti(des  being  as  the  velocity,  the  combined  eflect  must  be 
proportional  to  the  square  of  the  velocity. 

On  Dredijinij  Machines,  with  a  description  of  one  at  present 
employed  to  deepen  the  ri\er  Clyde. — Dredging  was  first  cm- 
ployed  by  the  IJutcli  to  clean  the  bars  or  entrances  of  their 
harbours  and  navigable  canals.  The  first  machines  were  not 
contrived  for  lilting  mud,  gravel,  &c.  but  only  for  loosening  it, 
so  that  the  sluices  constructed  for  the  purpose  of  cleaning,  or 
scouring,  njight  have  more  elTcct.  They  consisted  of  large 
bars,  or  prongs,  placed  vertically  in  a  wooden  frame,  whicli 
being  fastened  to  a  vessel  in  the  line  of  the  sluices,  the  whole 
was  impelled  forward  by  the  current,  and  produced  a  most 
elfcctual  scour.  The  first  kind  of  dredging  machines  used  to 
any  extent  in  this  country,  consisted  of  a  large  plate  of  iron, 
about  four  feet  long,  and  eighteen  inches  deep,  sharpened  ou 
the  under  edge.  To  each  end  of  it  a  plank  of  hard  wood  was 
liNcd  to  tenons  cut  in  the  iron,  whose  sharpened  edge  projected 
about  four  inches  below  the  wooden  sides,  which  should  be 
about  five  long,  tapering  to  ten  inches  deep  at  the  point,  where 
a  bar  of  iron  is  fixed  to  keep  the  two  ends  asunder.  The  whole 
is  formed  somewhat  like  a  box,  without  top  or  bottom.,  eighteen 
inches  at  one  end,  and  ten  inches  at  the  other.  To  the  two 
ends  of  the  wood  a  chain  is  fixed  for  attaching  the  principal 
working  rope,  or  chain.  To  put  ihc  machine  in  motion,  a  punt 
was  moored  on  each  bank  of  the  river,  directly  opposite,  and  a 
capstan,  or  windlass,  on  each,  the  one  for  drawing  across  the 
empty  dredge,  and  the  other  for  bringing  it  back.  In  the  cour.>e 
of  its  passage,  the  dredge  wascommonly  filled,  and  by  means  of 
the  capstan  raised  so  high,  that  at  low  water  the  stulf  could  be 
removed  with  shovels.  Where  the  shiftings  are  not  frequent,  a 
capstan  may  be  placed  on  the  bank  of  the  river,  and  the  opera- 
tion carried  on  as  described.  Machines  on  this  principle  were 
employed  for  many  years  in  deepening  the  Clyde  bctwcea 
Glasgow  and  Dumbarton. 

Improved  dredging  machines,  on  the  principle  of  an  endless 
chain,  were  next  employed  on  a  large  scale,  but  they  have 
undergone  various  improvements  pointed  out  by  experience. 
When  these  machines  were  first  constructed  horses  were  em- 
ployed as  the  moving  power,  which  had  a  circle  appropriated 
to  them  on  board  of  the  vessel  that  carried  the  machinery,  and 
were  taught  to  stop  by  Ihe  ringing  of  a  bell.  .Such  machines 
were  long  in  use  in  the  Ilumber,  at  Hull,  and  in  the  Clyde  at 
Port-Glasgow  and  Greenock;  those  employed  at  the  latter 
place,  had  the  moving  power  communicated  by  men  and  crane- 
work.  The  vessels  built  for  them  were  very  flat,  and  square  at 
both  ends,  having  an  aperture  up  the  middle,  through  which  the 
bucket-frame  works,  and  the  stulf  was  discharged  over  the  end. 
The  application  of  the  steam-engine,  however,  as  a  moving 
power,  soon  superseded  all  other  modes  of  performing  the 
operation.  Dredging  machines,  wrought  by  steam,  have  been 
in  use  on  the  Thames,  at  Hull,  Uristol,  Sunderland,  and  .\bcr- 
dceu,  and  also  on  that  great  national  undertaking  the  Caledo- 
nian canal.  The  one  which  has  been  lately  constructed  by 
Messrs.  Girdwood  and  Co.  in  Glasgow,  and  which  is  at  present 
employed  in  deepening  the  river  Clyde,  so  as  to  admit  of  large 
vessels  being  brought  up,  docs  not  diller  much  in  its  construc- 
tion from  those  cmplo}ed  in  the  Thames  and  (Jaledonian  canal. 

The  figure  exhibits  an  elevation  of  this  machine,  «illi  the 
vessel  which  contains  it.  The  dredge  is  situated,  in  this  ma- 
chine, in  the  centre  of  the  vessel,  which  has  an  opening  of  about 
two-thirds  of  its  lenglh  from  the  stern,  to  allow  the  machine 
room  to  touch  the  bottom  to  be  deepened.  The  space  on  each 
side  of  this  opening  in  the  vessel  is  fitted  up  with  bacumocks, 
10  s 
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&c.  for  the  accommodatiou  of  Uie  workmen.  The  remaining 
part  of  the  vessel  towards  the  head  or  bow,  is  occupied  by  the 
steam-eogiue,  boiler,  stalk,  &c.  and  the  dredge  discharges  the 
mud  and  gravel  at  the  stern.  When  the  engine  is  set  on,  the 
motion  is  communicated  to  a  wheel  fixed  on  the  near  end  of  a 
horizontal  shaft,  which  conveys  the  motion  to  another  wlicel 
at  the  farther  end,  working  into  a  bevelled  wheel  on  the  s(|uare 
barrel  or  axis  on  which  the  buckets  revoke.  The  buckets, 
twenty-two  in  number,  are  placed  on  the  links  of  two  endless 
chains,  connected  together  by  the  fastenings  of  the  buckets, 
and  revolving  round  the  bucket  frame;  the  length  of  each  link 
is  made  to  correspond  to  the  side  of  the  square  barrel  or  axis, 
revolving  in  the  upper  end  of  the  bucket-frame,  whicli  is  sup- 
ported on  the  deck  of  the  stern.  A  similar  square  barrel  or 
axis,  is  placed  at  the  lower  end  of  the  bucket  frame  which  is 
immersed  in  the  water,  and  is  elevated  or  depressed,  according 
to  the  depth  of  the  bottom,  by  a  chain  and  pulleys,  the  end  of 
which  terminates  in  a  barrel  turned  by  the  engine,  when 
required.  When  the  process  of  deepening  commences,  the 
lower  end  of  the  bucket-frame  is  allowed  to  descend  till  it 
touches  the  bottom,  so  that  when  each  bucket  arrives  at  this 
end  of  the  frame,  it  scoops  out  and  takes  up  a  load  of  mud  or 
gravel,  and  is  carried  round  by  the  revolving  of  the  chain. 
This  chain,  when  loaded  with  the  buckets,  is  supported  on  the 
upper  side  of  the  bucket  frame,  by  means  of  a  series  of  rollers, 
which  prevent  the  great  friction  which  would  otherwise  be 
occasioned  by  the  dragging  of  the  heavy  buckets  on  the  frame. 
As  each  bucket  passes  over  the  upper  end  of  the  frame,  it 
discharges  its  contents  into  punts  brought  a  stern  of  the  vessel. 
While  this  process  is  going  on,  the  vessel  is  made  to  move 
forward  by  means  of  a  capstan  slowly  wrought  by  four  men. 
This  capstan  winds  in  a  chain  made  fast  to  an  anchor  consi- 
derably ahead  of  the  vessel.  The  punts  are  first  loaded  on  the 
one  side,  and  are  then  turned  round  to  receive  a  load  on  the 
other ;  when  full,  they  are  floated  away  to  the  edge  of  the  river, 
whence  the  stuff  taken  out  of  the  bottom  is  laid  alongside  of 
its.  banks.  The  quantity  brought  up  at  any  time  must  vary 
considerably,  from  the  nature  and  depth  of  the  bottom;  we 
have  heard  it  stated,  that  30  tons  have  been  raised  in  seven 
minutes,  in  favourable  circumstances. 


n,  is  the  engine-house;  t,  a  covered  wheel,  communicating 
motion  from  the  engine  to  the  shaft  c,  on  the  other  end  of  which 
is  the  shaft-wheel  ri;  e,  is  the  square  barrel  or  axis,  on  which 
the  buckets  0,0,0,  revolve;  m,  is  the  bucket-frame;  n,  the 
double  endless  chain  ;  i,  i,  the  friction  rollers  ;  r,  r,  the  regula- 
ting chains  and  pulleys ;  /,  the  levers  for  communicating  mo- 
tion to  the  barrel  vihich  moves  the  chain  and  pulleys ;  p,  the 
situation  of  the  punts  when  receiving  the  mud  or  gravel  raised 
from  the  bottom.  In  the  dredging  machines  used  in  the  Thames, 
there  are  two  dredges,  or  endless  chains  with  buckets,  one  on 
each  side  of  the  vessel,  working  on  the  outside,  which  prevents 
the  necessity  of  an  opening  in  the  centre  as  above. 

RIXDOLLAR,  a  silver  coin  in  dilTerent  countries  on  the 
continent,  and  of  different  values,  vh. :— RixdoUar  of  Basil, 


3s.  6id-;  Denmark,  4s.  6Jd. ;  Hamburgh,  4s.  6Jd. ;  Holland, 
4s.  ejd. ;  Lubeck,  3s.  8id. ;  Poland,  4s.  O^d. ;  Prussia,  3s.  Od.  ; 
Sweden,  4s.  7i-d.  ;  Germany,  4s.  8d.  standard  of  1560;  ditto, 
4s.  2d.  standard  of  1753. 

ROACHING  of  Alum,  cue  of  the  last  processes  used  in 
the  making  of  alum,  and  rendering  it  marketable. 

ROAD,  an  open    way  or  passage,   forming  a  commodious 
communication  between  one  place  and  another.     The  ancient 
Romans  were  much  famed  for  their  attention  to  roads.     Many 
monuments  of  their  skill  and  industry  slill  exist,  after  a  laps 
of  sixteen  hundred  years. 

Common  Road. — The  exertions  made  to.obtain  a  smooth  surface, 
is  at  present  one  of  the  most  conspicuous  features  in  our  system 
of  road-making.  This  has  been  effected  in  a  wonderful  degree, 
by  a  greater  attention  to  the  general  fabric  of  the  road,  and  by 
reducing  the  metal  or  stones  to  smaller  dimensions.  It  must, 
however,  be  observed  by  every  one,  that  our  best-formed  roads 
very  quickly  get  out  of  repair,  and  that  the  situation  of  the 
traveller  is  rather  tantalizing  :  for  no  sooner  does  he  feel  the 
comforts  of  a  smooth  path,  tlian  an  irksome  tedium  ensues, 
while  he  passes  along  newly  laid  pieces — the  road  being  almost 
constantly  under  repair.  Where  there  is  much  traOic,  it  abso- 
lutely requires  a  continued  operation,  and  an  unwearied  atten- 
tion, to  keep  these  fine-spun  roads  in  order. 

This,  indeed,  is  rendered  obvious,  even  from  the  qnantity  ot 
clayey  stuff  that  is  raked  together  in  heaps  after  rains,  or  is 
blown  about  in  the  state  of  dust  in  dry  weather.  The  original 
cost  of  a  stratum  of  properly  broken  road  metal,  measuring 
eight  inches  in  depth,  in  such  a  situation  as  Edinburgh,  where 
good  rock  is  to  be  had  in  abundance,  may  be  stated  to  be  at  the 
rate  of  about  £2.  IO.9.  per  rood  of  36  square  yards.  This  course 
of  metal  laid  upon  the  several  approaches  to  this  city  requires 
to  be  renewed,  or  would  be  wholly  worn  out,  in  about  three 
years.  In  the  public  streets  the  waste  would  be  proportionally 
more  rapid ;  and  this  seems  to  render  the  use  of  small  metal 
unsuitable  for  a  much  frequented  thoroughfare.  Where  it  has 
been  tried  in  some  instances  in  England  and  South  Wales,  the 
inhabitants  complain  "  of  having  all  the  dust  of  summer  and  all 
the  dirt  of  winter." 

Causeways. — Were  it  not  for  the  great  expense  of  causeway, 
its  roughness,  and  the  jarring  noise  which  attends  it,  this  would, 
no  doubt,  be  generally  resorted  to  both  for  roads  and  streets, 
as  is  the  case  in  France.  The  causeway  is  of  two  kinds  ;  one 
termed  ruble,  the  other  aisler.  In  the  former,  the  stones  are 
irregular  both  in  their  figure  and  dimensions,  and  they  receive 
hardly  any  chipping  or  dressing  from  the  quarrier  or  paviour. 
The  aisler  causeway,  on  the  contrary,  consists  of  stones  well 
assembled,  carefully  hammer-dressed,  and  laid  in  the  regular 
courses  across  the  street,  upon  a  bed  of  sand.  This  mode  was 
long  considered  the  perfection  of  road-making.  But  the  stones 
being  formed  with  the  lower  end.  or  that  which  is  set  upon  the 
ground,  somewhat  smaller  than  the  upper  surface,  they  conse- 
quently touch  only  at  or  near  the  top.  When,  therefore,  a  pres- 
sure comes  upon  one  end  of  a  stone  so  formed,  and  set  in  loose 
sand,  it  is  easily  depressed  ;  when  the  causeway  becomes  dis- 
located, and  gets  into  numerous  hollows.  The  dislocation  of 
the  ruble  causeway  is  still  more  rapid,  as  the  stones  rest  upon 
a  smaller  surface  than  either  the  aisler  causeway  or  even  the 
rounded  stones  in  general  use  in  the  streets  of  country  towns. 
These  last  form  a  very  rough  and  unpleasant  road  ;  but  in  con- 
nexion with  the  stone-tracks  now  recommended,  they  would 
form  most  durable  and  excellent  streets. 

In  the  neighbourhood  of  Edinburgh,  the  expense  of  aisler 
causeway  is  about  eight  guineas  per  rood,  while  ruble  work  may 
be  estimated  at  about  one  half  of  that  sum.  Perhaps  the  finest 
specimens  of  British  paving  are  those  of  the  Commercial  Road 
of  London,  Great  Sackville-street  in  Dublin,  and  Leith-walk  of 
Edinburgh.  This  last  forms  almost  the  only  thoroughfare  to  the 
Port ;  it  is  nearly  two  miles  in  length,  and  its  breadth  between 
the  curb-stones,  which  line  off  a  spacious  footpath  on  each  side, 
may  be  taken  at  an  average  of  58  feet.  It  is  now  fourteen  or 
fifteen  years  since  it  was  converted  from  a  very  bad  common 
road  into  this  spacious  causeway.  Although  the  surface  of  this 
street  now  exhibits  many  inequalities,  yet  with  a  very  little  re- 
pair it  has  continued  a  good  road  during  that  comparatively 
long  period,  and  may  continue  still  as  long  in  the  same  state. 
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Now,  if  wc  compare  (his  with  <ho  continual  repairs  uliich  com- 
mon roads  with  a  siniilnrtraflio  demand,  wc  presutiH-  thai  n  small 
metal  road  would  have  rc<iiilrcd  to  have  been  renewed  every 
Ihird  year,  or  at  least  (ive  times,  sinee  Leith-walk  was  paved 
with  aisler  causeway.  Hence  it  follows,  thai  in  the  course  of 
fifteen  years,  this,  which  cost  eight  guineas,  ninyt,  upon  a  mo- 
derate calculation,  have  cost  about  fifteen  puineas  per  rood,  in- 
cluding; the  expenses  of  rakinp  nuid  and  other  conlinRcncies, 
to  which  the  causeway  is  but  little  incident.  Wo  here  also  lay 
out  of  view  the  inconvcniency  of  repairs  almost  constantly  poinp 
on,  besides  the  much  Rrealcr  (juantity  of  dust  inseparable  from 
the  common  road.  The  causeway  is,  therefore,  upon  the  whole 
more  economical  than  the  small  metal  road  ;  but  this  last  is 
more  pleasant  for  the  traveller. 

Wheel  Tracks  of  Slonc. — If  any  one  can  suprgest  a  system  of 
road-making  which  shall  lessen  the  ultimate  expense,  and  avoid 
the  inconvcDiency  attending  the  frequent  repair  of  small  metal 
roads,  and  at  the  same  time  secure  all  the  advantages  of  a 
smooth  and  uniform  railway,  with  the  duration  of  tlio  aisler 
causeway,  wc  doubt  not  that  its  importance  will  at  once  be 
admitted:  and  if  its  practicability  be  also  evinced,  we  trust  that 
it  will  soon  be  brought  to  the  fair  test  of  experiment,  the  result  of 
which  may  lead  to  its  general  adoption.  Mr.  Stevenson,  wiio  is 
known  to  our  readers  as  the  constructor  of  the  Bell  Rock  Light 
House,  has  proposed  improvements  in  most  common  roads,  by 
laying  stone  tracks  of  a  simple  construction,  upon  a  firm  foun- 
dation, if  not  throughout  the  whole  extent  of  our  principal  roads 
at  least  upon  all  their  acclivities  which  exceed  a  greater  rise 
than  at  the  rate  of  1  perpendicular  to  20  horizontal  feet.  (An 
undulating  lino  of  road,  which  obliges  the  carrier,  in  most  in- 
stances, to  modify  his  load  to  one-half  of  what  his  horse  can 
take  along  the  more  level  parts.)  It  is  likewise  proposed,  that 
the  leading  streets  of  all  towns  and  villages  situate  upon  the 
principal  highways,  should  be  laid  with  these  stone-tracks.  The 
traveller  would  then  glide  smoothly  along,  instead  of  being 
accompanied  with  a  thundering  noise  and  jolting  motion,  most 
unpleasant  to  himself,  and  the  inhabitants  of  the  respective 
places  through  which  he  passes. 

Perhaps  the  advantages  of  this  system  cannot  be  better  ex- 
emplified than  by  noticing  an  experiment  made  in  presence  of 
some  of  the  directors  of  the  Forth  and  Clyde  Canal  Company, 
upon  a  set  of  cast-iron  tracks,  laid  upon  an  acclivity  rising  at 
the  rate  of  about  1  in  15  to  Port-Dundas  near  Glasgow.  Here 
one  horse  actually  drew  up  a  load  of  three  tons  on  a  cart 
weighing  9  cwt.*  In  this  case  the  horse  proceeded  up  hill  with- 
out much  apparent  diHiculty  till  he  reached  the  top,  and  was 
about  to  enter  on  the  common  causeway,  when  he  could  proceed 
no  farther  although  the  road  had  now  become  level.  The  cart- 
ers frequenting  this  road  agree,  that  their  horses  had  formerly 
greater  difficulty  in  taking  up  24  cwt.  on  the  causeway,  than  was 
now  experienced  with  three  tons.  How  great,  therefore,  must 
be  the  beneficial  elTectsof  such  an  immense  acquisition  of  power 
as  even  the  partial  introduction  of  wheel-tracks  is  calculated 
to  afibrd  to  the  traffic  of  the  country.  It  is  to  be  regretted  that 
cast-iron,  which  would  be  so  much  more  durable  than  stone,  is 
so  expensive.  It  may  also  be  noticed  as  a  drawback  to  the 
ose  of  that  material  for  the  thoroughfare  of  a  street,  that  its 
property  of  hardness  and  of  getting  smooth,  even  to  a  state  of 
polish,  becomes  proportionally  disadvantageous.  The  stone- 
tracks,  on  the  contrary,  preserve  a  certain  degree  of  roughness, 
and  the  numerous  joinings  suggested  by  this  plan  are  also 
favourable  to  the  safety  of  the  horse. 

The  individual  component  stones  of  the  whcel-tiacks  hitherto 

*  We  trost  we  shall  liere  be  excused  for  attempting;  to  point  out  to  our 
readers  the  beiielit  ot'  light  single  liorse  carts.  Tlie  team  is  indeed  an  em- 
Siem  of  wtallli.  but  it  is  really  impossible  to  m:ike  even  two  horses  work 
equally.  IMuch  as  we  admire  that  noble  animal,  the  dray  horse  of  London, 
we  cannot  approve  of  the  policy  of  yoking  them  in  teams.  Our  feelings  have, 
indeed,  been  often  agitated  by  seeing  the  wliole  load  of  several  tons  thrown 
upon  the  shaft  horse  at  almost  every  turn  from  one  street  to  another.  AVe  are, 
however,  far  from  disapproving  of  four  wheels:  and  with  pleasure  we  notice 
an  improvement  lately  made  in  single-horse  waggons  with  four  wheels  applied 
to  ordinary  purposes.  These  waggons  are  10  cwt.,  on  which  a  horse  weigh- 
ing about  II  cwt.,  takes  a  load  of  :»()  cwt.  between  Edinburgh  and  Closetiurn, 
n  distance  of  66  miles.  If  wheel-lrricks  were  laid  upon  the  principal  accli- 
vities of  ordinary  roads,  horses  could  work  with  a  load  of  about  two  tons. 


very  partially  in  unc,  extend  from  three  to  four  feet  in  leriL^th, 
are  about  ten  or  twelve  inches  in  breadth,  and  eight  or  ten 
inches  in  depth.  In  the  neighbourhood  of  .Vberdcen  Ihrrc  is  a 
granite  railway  of  this  description,  which  runs  several  milcit 
along,  or  In  coi)junctlt)n  with  tlic  common  road.  The  stones  of 
the  tracks  should  be  of  a  cubical  form,  measuring  only  from  six. 
to  eight  inches  in  the  lenglhway  of  the  track,  and  twelve  to 
fourteen  inches  in  depth,  eighteen  inches  in  breadth  at  the  base, 
and  twelve  inches  at  the  top  or  wheel-track.  The  .stonci  are 
therefore  proportionate  in  all  their  dimensions  ;  for,  unless  they 
contain  a  mass  of  matter  corresponding  to  their  length,  they 
will  be  found  to  want  strength  and  stability.  It  would  hardly 
be  possible  to  keep  slender  stone-rails  in  their  places,  and 
hence  the  chief  benefit  of  a  connected  railway  would  be  lost 
On  the  other  hand,  very  large  materials  arc  difficult  to  be  got, 
and  arc  also  more  expensive  in  carriage,  and  in  workmanship, 
than  stones  of  a  smaller  size.  The  Italian  wheel-tracks  are 
composed  of  stones  two  feet  in  breadth,  and  of  various  lengths. 
To  lessen  the  risk  of  horses  falling,  these  broad  stones  are  kept 
in  a  rough  state,  by  occasionally  cutting  grooves  with  a  pick- 
axe upon  their  upper  surface.  A  mode  of  paving  with  large 
blocks  of  graiiite,  chequered  or  cut  in  this  manner,  has  been 
tried  in  some  of  the  streets  of  London.  In  order,  however,  to 
give  pavement  of  this  kind  the  necessary  stability,  the  blocks 
would  require  to  have  their  dimensions  equally  large  on  all 
fides,  the  expense  of  which  would  be  too  great,  liut  cubical 
stones  of  the  size  now  recommended  may  be  procured  at  a 
moderate  price,  and  throughout  a  great  range  of  country  ;  while 
the  tracks,  if  properly  laid,  will  actually  be  more  stable  than 
if  blocks  of  larger  dimensions  were  employed.  For  wc  may 
notice,  that  a  carriage  wheel  rests  or  impinges  even  upon  a  less 
surface  than  one  inch  of  its  track  at  a  lime,  in  the  course  of 
eacli  revolution  round  its  axis;  hence  it  may  be  conceived  to 
produce  a  kind  of  compensating  elfect,  connected  with  the  use 
of  small  stones,  which  prevents  the  tremour  from  being  ccnirnu- 
nlcated  beyond  the  limited  sphere  of  each  particular  block, 
and  consequently,  extending  only  a  few  inches.  This  sy.stem 
of  paving  was  originally  proposed  for  the  Main-street  of  Lin- 
lithgow, forming  pari  of  the  great  western  road  from  Edinburgh 
to  Stiillngslilre.  Notice  has  since  been  taken  of  it  ia  the 
Transactions  of  the  Highland  Society,  vol.  vi.,  and  in  Dr.  Urcw- 
ster's  Encyclopaedia,  under  the  article  "  Roads  ;"  and  a  correct 
idea  of  the  plan  will  at  once  be  acquired  by  cxiimining  tliO 
following  sketch.  Hy  using  tracks  of  this  description— giving 
the  stones  a  proportiouably  broad  bed — and  laying  them  upon 


a  firm  foundation,  (which  is  indispensable,)  we  shoald  have  our 
streets,  and  the  acclivities  of  our  highn  ays,  rendered  smooth 
and  durable — avoiding,  at  the  same  time,  the  great  expense 
and  inconvenience  of  the  common  road,  and  the  irksome  noise 
and  jolting  motion  of  tlie  causeway.  .Specimens  of  these  tracks 
have  just  been  laid  in  some  of  the  principal  streets  of  Glasgow  ; 


i 
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(hey  have  also  been  submitted  to  the  trustees  of  the  county  of 
Edinburgh  ;  and  brought  nndcr  the  notice  of  some  of  -.he 
parishes  of  London.    The  tracks  may  be  formed  of  granite,  of 
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whinstone,  (i.  e.  green-stone  or  basaU,)  or  any  of  the  bard 
varieties  of  rock  capable  of  being  banimer-dressed.  Suoii 
materials  abound  in  Scotland;  in  many  parts  of  the  north  of 
England,  as  far  south  as  the  approximating  sources  of  the  Tees 
and  the  Ribble ;  and  in  all  the  districts  of  Wales.  One  or  more 
sets  of  tracks  may  be  laid,  according  to  the  nature  or  extent  of 
the  thoroughfare.  Let  ns,  for  example,  suppose  that  a  street, 
ineasuring  about  thirty  feet  in  breadth,  be  laid  out  in  six  com- 
partments, as  shewn  in  the  engraving,  with  a  footpath  on  each 
side.  Three  of  these  compartments  are  paved  with  ruble 
causeway  for  the  horse-paths  of  the  city  or  town.  The  remain- 
ing three  for  the  highway,  are  represented  as  laid  with  broken 
stones.  The  sides  of  the  stones,  where  they  come  in  contact 
with  each  other,  are  to  be  dressed  so  as  to  form  a  plain  joint 
across  the  track,  and  dressed  square,  so  as  to  touch  throughout 
the  H  hole  surface  of  the  joint.  The  wheel-track  is  to  be  flat,  or 
without  any  groove,  that  carriages  may  move  olf  and  on  with- 
out obstruction.  The  sides  are  to  be  dressed  of  the  sloping 
form,  shewn  in  the  section  of  the  road,  but,  excepting  in  the 
joints  across  the  track  and  on  the  top,  the  stones  are  only  to  be 
hammer-dressed,  or  chipped  after  the  usual  manner.  Great 
care  will  be  necessary,  as  before  noticed,  in  preparing  a  lirm 
and  compact  foundation  for  the  tracks.  A  stratum  of  gravel 
or  stone  chips,  to  the  depth  of  three  or  four  inches,  laid  in  lime 
mortar,  according  to  the  nature  of  the  soil,  will  answer  in  every 
case.  The  laying  or  building  of  street  stones  with  mortar,  is 
common  in  Bath,  Paris,  and  other  cities;  and  unless  such  a 
plan  he  resorted  to,  the  best  eQ'ects  of  this  system  will  be  lost 
to  the  public. 

In  upholding  roads  or  streets  of  this  description,  the  inter- 
mediate spaces  on  which  the  horses  go,  will  seldom  require 
repair.  We  have  seen,  in  the  example  of  Leith-walk,  that 
aisler  causeway  has  continued  in  good  order  for  about  fifteen 
years,  and,  with  occasional  repairs,  may  probably  last  double 
that  period.  From  this  we  may  conclude,  that  the  tracks  will 
continue  for  a  period  of  many  years.  For,  although  the  traffic 
upon  them  would  be  greater  than  upon  the  road  or  street  gene- 
rally, yet  it  is  curious  to  observe,  that  however  spacious  a  road 
may  be,  carriages  are  found  to  go  very  much  in  particular  lines, 
one  after  another;  and  therefore,  the  duration  of  aisler  cause- 
way forms  a  pretty  good  criterion  forjudging  of  the  compara- 
tive economy  of  the  proposed  wheel-tracks.  With  regard  to 
the  expense,  we  may  notice,  that  in  the  vicinity  of  Edinburgh, 
the  lineal  yard  of  two  of  these  tracks  will  cost  about  nine  shil- 
lings, and  consequently  double  of  this  sum  for  two  sets,  to  suit 
carriages  travelling  in  opposite  directions.  In  the  ordinary 
traffic  of  a  city  or  public  road,  they  may  be  estimated  to  last 
about  fifteen  years,  or  as  long  as  three  or  four  strata  of  com- 
mon road  metal  of  eight  inches  in  thickness.  Not  only,  there- 
fore, will  the  comforts  of  the  traveller  and  those  around  him  be 
provided  for,  but  the  wear  and  tear  of  carriage  wheels  be  pre- 
vented, and  the  direct  economy  of  upholding  the  highways  and 
streets  be  carried  to  an  immense  extent,  by  the  adoption  of  this 
system.  We  are  further  of  opinion,  that  this  system  of  wheel- 
tracks  is  applicable  in  many  situations,  where  iron  railways 
would  either  be  found  too  expensive,  or  where  they  cannot  be 
introduced  with  propriety. 

During  the  last  few  years,  public  attention  has  been  called 
to  an  improved  system  of  road-making,  introduced  by  Mr. 
M<=  Adam.  Its  chief  excellence  consists  in  having  a  secure 
foundation  or  bed,  rendered  and  kept  as  dry  as  possible.  Over 
this,  the  rough  materials,  reduced  to  a  given  size,  are  laid  in 
regular  strata,  in  such  a  position  that  no  water  may  settle  on 
the  surface,  or  penetrate  beneath  it,  as  the  stones,  being  angu- 
lar, soon  unite,  and  become  compact  by  external  and  succes- 
sive pressure.  This  system  of  road-making  answering  every 
expectation  in  the  country,  has  lately  found  its  way  into  Lon- 
don, where  in  many  of  the  streets  the  pavement  has  been  torn 
up,  and  the  stones  have  been  broken  by  the  hammer  to  the 
dimensions  reipjired.  There  can  be  no  doubt  that  carriages 
run  with  more  case  over  roads  thus  constructed  and  hardened, 
than  over  a  rough  and  unbroken  pavement.  Eut  when  the 
weather  is  wet,  the  streets  are  frequently  covered  with  mud  ;  and 
when  dry,  the  inhabitants  are  much  annoyed  with  clouds  of 
dust.  The  ultimate  advantages  of  this  system  in  the  cily, 
re.nain  yet  to  be  discovered. 


Under  the  article  Railway,  we  have  given  a  general,  but 
brief  account  of  this  modern  contrivance  for  aiding  the  facili- 
ties with  which  carriages  heavily  laden  may  be  conducted  from 
place  to  place.  So  far  as  general  principle  is  concerned,  all 
railways  are  the  same ;  but,  like  most  other  inventions,  they  are 
susceptible  of  many  improvements  in  subordinate  particulars, 
among  which,  the  lollowing,  by  Mr.  William  James,  of  Thavies 
Inn,  London,  is  deserving  of  special  notice  in  this  place,  as 
being  nearly  allied  to  the  preceding  observations  on  roads.  These 
improvements  in  the  construction  of  rail-roads,  or  tram-ways, 
consist  first  in  making  the  rails  hollow,  of  whatever  form  cir- 
cumstances may  render  most  eligible,  the  object  of  which  is  to 
reduce  the  quantity  of  the  metal  in  the  rail,  and  at  the  same  time 
to  retain  the  required  strength  ;  secondly,  in  a  method  of  produc- 
ing a  rail  with  a  double  road-way,  to  be  firmly  fixed  as  the  centre 
of  two  lines  of  rail-way.  by  which  contrivance  a  saving  of  one  rail 
in  four  will  be  effected  ;  thirdly,  in  affording  the  means  of  con- 
ducting water,  gas,  or  other  fluid,  from  place  to  place,  through 
the  hollow  tube  of  the  rail  ;  fourthly  in  employing  the  hollow 
rail,  as  a  trunk  to  receive  ropes,  chains,  or  rods  passing  from  a 
standing  engine,  or  other  actuating  machine,  for  the  purpose 
of  protecting  these  ropes  or  chains  from  external  injury  ;  and, 
fiflldy,  in  attaching  to  such  rails  or  tram-ways,  certain  rods, 
wheels,  and  endless  chains,  for  the  purpose  of  drawing  or  pro- 
pelling carriages  along  the  said  rail-way,  which  rods  and  wheels 
are  to  be  actuated  by  means  of  a  stationary  steam-engine,  or 
other  stationary  power.  The  hollow  rails  are  either  to  be  cast 
in  a  mould  with  a  suitable  core  within,  as  castings  are  usu- 
ally done,  or  welded,  rolled,  or  otherwise  formed  to  the  desired 
external  shape,  leaving  a  recess  within  ;  or  they  may  be  made 
partly  of  metal  tubes  connected  to  stone  or  wooden  sides  or 
bottoms,  so  as  to  leave  the  internal  part  hollow. — This  contri- 
vance of  rendering  the  rails  hollow  may  be  adapted  to  any  exter- 
nal form  of  rail,  and  will  be  found  to  save  a  very  great  portion 
of  the  expense  of  metal,  and  yet  retain  the  same  degree  of 
strength  as  if  solid. 

The  construction  of  a  double  line  of  road  with  three  rails 
only,  is  to  be  effected  by  making  the  middle  rail  of  sufficient 
breadth  to  allow  two  carriages  to  pass  each  other.  Fig.  1,  is  a 
section  of  two  lines  of  road  con- 
'^■^■S.  '.  7j-.  structed  of  three  hollow  rails,  that 
'  ''  in  the  middle  being  broad  enough  to 
permit  the  two  carriages  to  pass 
freely.  This  contrivance  may  be 
_  extended  to  a  treble  lino  of  road,  to 
be  formed  of  four  rails  instead  of 
six,  and  so  on,  by  which  means  a  great  saving  of  expense  will 
accrue  both  in  the  cost  of  the  rail,  and  the  labour  of  laying 
down  the  lines.  The  advantages  of  the  broad  rail  for  reducing 
the  number  of  lines,  may  be  effected  without  adopting  the 
hollow  rail ;  these  central  lines  may  be  constructed  by  joining 
together  pieces  of  stone,  vvhich  should  be  coated  with  plate 
iron,  or  planks  of  timber. 

The  employment  of  such  hollow  rails  for  the  passage  of  water, 
gas,  or  other  fluid,  from  one  place  to  another,  may  be  advan- 
tageously resorted  to,  where  such  objects  aie  desirable,  without 
the  expense  of  additional  pipes  or  tubes;  and  these  hollow 
rails  may  also  be  used  with  great  advantage  as  trunks  for  con- 
ducting chains,  rods,  or  ropes,  passing  from  standing  engines, 
or  other  machines  employed  for  the  purpose  of  drawing  or  pro- 
pelling carriages  along  the  tram-way,  which  chains,  rods,  or 
ropes  would  by  that  means  be  protected  from  the  weather  and 
other  external  injuries. 

The  fifth  head  of  the  invention  respects  the  attachment  of 
rods,  wheels,  gear,  and  endless  chains,  to  such  rails  or  tram- 


ways, for  the  purpose  of  drawing  or  propelling  carriages  there, 
on,  by  the  agency  of  stationary  engines.    One  mode  of  elfectinj 
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this  purpose  is  shewn  at  fip;.  2,  which  is  a  plan  of  a  double  line 
or  rail-roail,  and  liir.  3,  an  ticvalion  of  the  same.  Al<ini;  the 
central  line  «.  ii.  whi<li  is  a  (louhlc  rail,  a  scries  of  rods  extend  ; 
their  cxtreuiiliL'S   hciiijj  connected  together  by  coupling  boxes, 


arms  r,  are  made  tn  turn  ;   and    these  cross  arms  c.  lakiiif  into 
the  ladders  and  pressing  against  the  rollers  of  which  the  ladders 


=^^7^^^  yyV^^  yp-^  .^-^ 


clutches,  or  other  means,  so  as  to  enable  the  whole  line  of  rods 
l^turn  as  one  axle,  by  the  actuntinR  power  of  a  steam-engine, 
or  other  niovio};  ajjent,  situated  at  the  extremity  or  in  any  con- 
venient part  of  the  line.  This  power  may  be  applied  immedi- 
ately to  the  rods,  or  to  the  toothed  wheel  b,  ander  the  rail-way, 
which  wheel  heiiiR  made  to  revolve  horizontally,  and  takinj; 
into  endless  serews  or  pinions  upon  tlie  rods,  cause  tiiem  to 
turn.  Below  the  rods  the  toothed  wheel  b  is  placed,  which  re- 
volving horizontally,  works  into  the  pinions  r.  fixed  upon  the 
rod.  Supposinj;  the  power  of  the  engine  to  be  eommuoiealed 
to  the  tootlied  wheel  b,  by  means  of  a  lateral  shaft  and  pinion 
d,  the  revolution  of  the  wheel  b  would  cause  the  rods  n,  n,  n, 
to  turn,  and  other  wheels  similar  to  h,  bcinsj  situated  at  certain 
distances  apart  under  the  rail-way,  would  aiso  be  made  to  re- 
volve in  a  horizontal  direction,  by  means  of  the  several  pinions 
upon  the  central  rods.  On  the  same  axle,  and  under  the  tooth- 
ed wheel  b,  is  the  large  drum  wheel  e,  which  revolves  with  it; 
round  this,  and  other  similar  drum  wheels,  situate  on  the  axles 
of  the  toothed  wheels,  at  certain  distances  apart,  the  endless 
chains  /,/,/',/,  are  distended,  and  by  the  revolution  of  the 
drums  these  endless  chains  are  carried  round,  supported  upon 
anti-friction  rollers,  the  endless  chains  beinj;  thus  actuated,  the 
carriages  upon  these  roads  are  drawn  forward  by  means  of 
jointed  arms  ^,  jr,  extending  from  the  sides  of  the  carriages, 
which  arms  have  claws  at  their  lower  extremities  that  drop  into 
and  take  hold  of  the  links  of  the  chains,  and  thus  by  the  pro- 
gress of  the  chains  actuated  as  above  described,  the  carriages 
are  drawn  or  propelled  along  the  rail-road  ;  and  in  order  to 
continue  tlieir  progress  past  the  breaks  where  the  chains  em- 
brace the  drums,  the  arms,  y,  g,  are  sot  so  far  apart,  that  when 
the  foremost  arm  falls  out  of  action  in  passing  the  drum,  the 
hinder  arm  has  still  hold  of  the  chain,  which  continues  to  drive 
the  carriage  forward  until  the  foremost  arm  has  come  into 
action  with  the  next  endless  chain.  Thus  a  succession  of  load- 
ed carriages  may  be  advanced  along  one  line  of  the  road,  and 
others  returned  on  the  opposite  line,  by  the  agency  of  the  end- 
less chains,  drums,  toothed  wheel,  and  line  of  rods,  actuated  by 
a  steam  engine,  or  other  moving  power,  situate  at  the  extremity 
of  the  line  of  rail-road,  or  any  convenient  places  upon  the  line. 
Another  mode  of  impelling  carriages  upon  asimilar  double  line 
of  rails,  is  proposed  by  the  patentee,  varying  in  a  slight  degree 


::*- 


TT 


"TT 


from  the  foregoing.  Fig.  4,  is  a  plan  of  such  a  line,  and  fig.  5, 
is  a  side  view  or  elevation  of  the  same  ;  n,  a,  is  a  series  of  rods 
passing  under  the  central  rail  connected  together  by  coupling 
boxes  as  above  described.  At  suitable  distances  apart  on 
these  rails  are  bevelled  pinions,  taking  into  other  bevel  pinions 
at  the  inner  extremities  of  the  cross  shafts  6,  A,  and  at  the  outer 
extremities  of  these  cross  shafts  are  rotatory  cross  arms  r,  r. 
On  the  outer  side  of  each  tram  carriage  a  sort  of  ladder  d,  d, 
is  affixed,  by  arms  extending  from  the  axle  trees,  and  thus  by 
the  rotation  of  the  central  rods  a,  the  cross  shafts  b,  with  their 
91-2. 


arc  formed,  by  their  rotation  drive  the  carriage  forward  upon 
the  rail-way. 

ROAD,  or  Road  Stead,  a  bay  or  place  of  anchorage,  at  some 
distance  from  the  shore,  on  the  sea-coast,  whither  ships  or  ves- 
sels occasionally  repair,  to  receive  intelligence,  orders,  or  ne- 
cessary supplies,  or  to  wait  for  a  more  favourable  wind,  &.c. 

A  Ooud  KoADsrEAi),  is  that  which  is  protected  from  the  reign- 
ing winds  and  the  swell  of  the  sea,  has  a  good  anchoring  ground, 
and  is  a  competent  distance  from  the  shore. 

An  Open  Road,  is  one  Which  is  not  suQicicntly  enclosed  from 
the  wind  and  sea. 

RO.\l)ER,  or  Roadster,  a  vessel  riding  at  anchor  in  a  road, 
bay,  or  river.  If  a  vessel  under  sail  strike  against  any  reader 
and  damage  her,  the  former  is  obliged  by  law  to  make  good 
the  damages  sustained  by  the  latter  ;  roaders  are  careful  to 
anchor  at  a  competent  distance  from  each  other,  so  as  not  to 
intercept  each  other's  departure. 

ROASTING,  in  Metallurgy,  the  separation  of  volatile  bodies 
from  those  which  are  more  fixed. 

ROBANDS,  or  Rope  Bands,  pronounced  Robins,  short  flat 
pieces  of  rope,  having  an  eye  worked  in  one  end  :  they  are  used 
in  pairs  to  tie  the  upper  edges  of  the  square  sails  to  their  respec- 
tive yards  ;  the  long  leg  passing  over  the  yard  two  or  three  times 
round,  and  the  short  leg  coming  under  is  tied  to  it  upon  the  yard. 
ROBBERY,  is  a  felonious  taking  away  of  another  man's 
goods  from  his  person  or  presence  against  his  will,  putting  him 
in  fear  in  order  to  steal  the  same.  The  value  is  immaterial. — If 
a  man  force  another  to  part  with  his  property,  for  the  sake  of 
preserving  his  character  from  the  imputation  of  having  been 
guilty  of  an  unnatural  crime,  it  will  amount  to  a  robbery,  even 
though  the  party  was  under  no  apprehension  of  personal 
danger.  If  any  thing  is  snatched  suddenly  from  the  head,  hand, 
or  person  of  any  one,  without  any  struggle  on  the  part  of  the 
owner,  or  without  any  evidence  of  force  or  violence  being  ex- 
erted by  the  thief,  it  does  not  amount  to  robbery.  But  if  any 
thing  be  broken  or  torn  in  consequence  of  the  sudden  seizure, 
it  would  be  evidence  of  such  force  as  would  constitute  a  rob- 
bery ;  as  where  a  part  of  a  lady's  hair  was  torn  away  by  snatching 
a  diamond  pin  from  her  head,  and  an  ear  was  torn  by  pulling 
off  an  ear-ring;  each  of  these  eases  was  deemed  a  robbery. 

By  7  George  II.  c.  21.  If  any  person  shall  with  any  offensive 
weapon,  assault,  or  by  menaces,  or  in  any  forcible  or  violent 
manner,  demand  any  money  or  goods,  with  a  felonious  intent 
to  rob  another,  he  shall  be  guilty  of  felony  and  shall  be  trans- 
ported for  seven  years.  , 

If  any  person  being  out  of  prison  shall  commit  any  robbery, 
and  afterwards  discover  two  or  more  persons  who  shall  commit 
any  robbery,  so  as  two  or  more  shall  be  convicted,  he  shall 
have  the  king's  pardon  for  all  robberies  he  shall  have  committed 
before  such  discovery. 

Highway  robbery  differs  from  robbery  only  in  this,  that  there 
h  a  reward  of  £10  for  the  apprehending  of  the  offender,  and  the 
horse  which  the  robber  rides  is  forfeited. 

ROBERVAL,  Giles  Peksonne.  an  eminent  French  mathe- 
matician, was  born  in  l(i02,  and  died  in  l()75,  at  the  age  of  73. 

ROBINS,  Benjamin,  a  distinguished  English  mathemalician, 
was  born  at  Bath,  in  1707,  and  early  discovered  very  superior 
talents,  particularly  for  mathematical  and  philosophical  sub- 
jects, which  he  afterwards  pursued  with  great  success. 

ROBUR  Caiiolim'M,  the  liin/al  Oak.     See  Constellation. 
ROCK,  a  stony  mass,  forming  a  part  of  the  substance  of  this 
globe.     Rocks  are  divided  into  five  classes:  namely,  1.  Primi- 
tive rocks.— 2.  Rocks  of  transition— 3.  Stratified  or  secondary 
rocks— 4.  Alluvial  depositions— 0.  Volcanic  rocks. 
10  T 
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A  Half  Tide  Rock,  a  rock  which  appears  above  water  at  half 
ebb. 

ROCK  Work,  any  sort  of  work  or  design  which  is  formed  of 
fragments  of  rocks,  or  large  stones,  in  gardens  or  pleasure 
grounds. 

Rock  Butter,  in  Mineralogy,  a  saline  mineral  formed  in  the 
fissures  of  rocks  of  alum  slate.  It  is  a  kind  of  native  alum,  and 
feels  greasy  to  the  touch,  and  hence  its  name. 

Rock  Cork,  a  flexible  and  somewhat  elastic  mineral,  found  in 
mineral  veins.  It  is  very  soft,  cracks  when  handled,  but  breaks 
with  difliculty  ;  it  is  so  light  as  to  swim,  and  is  almost  infusible 
with  the  blowpipe,  so  that  it  somewhat  approximates  to 
asbestos. 

Rock  Crijstal,  the  purest  variety  of  the  crystallized  quartz. 

Rock  Salt,  a  natural  salt,  of  the  same  kind  as  common  table 
salt.  This  useful  mineral  forms  large  beds  and  masses  in  many 
parts  of  the  world,  and  even  composes  entire  mountains.  In 
this  country,  the  salt  mines  of  Clieshire  are  found  very  pro- 
ductive. 

ROCKET,  Sky.   See  Fireworks. 

Rocket,  Congreve's.  This  is  a  new  species  of  war  rockets, 
deriving  their  name  from  the  inventor.  Sir  William  Congreve. 
They  differ  from  the  common  rocket,  as  well  in  their  magnitude 
and  construction,  as  in  the  powerful  nature  of  their  composi- 
tion ;  which  is  such,  that  without  the  incumbrance  of  any  ord- 
nance, (the  rocket  containing  the  propelling  power  wholly 
within  itself,)  balls,  shells,  caseshot,  and  carcasses,  may  be 
projected  to  the  distance  of  from  1000  to  3000  yards,  which 
renders  them  a  most  efficacious  species  of  artillery  ;  as  they 
may  not  only  be  employed  in  every  case,  and  for  every  pur- 
pose, of  the  usual  light  and  heavy  ordnance,  but  they  are 
available  also  in  a  variety  of  instances,  in  which  the  nature  of 
the  ground,  or  other  impediments,  prevent  the  effectual  intro- 
duction of  that  arm.  These  rockets  are  of  various  dimensions, 
as  well  in  length  as  in  calibre,  and  are  differently  armed  accord- 
ing as  ihey  are  intended  for  the  field,  or  for  bombardment 
and  conflagration;  carrying,  in  the  first  instance,  either  shells 
or  caseshot,  which  may  be  exploded  at  any  part  of  their  flight, 
spreading  deaih  and  destruction  amongst  the  columns  of  the 
enemy  ;  and  in  the  second,  where  they  are  intended  for  the 
destruction  of  buildings,  shipping,  stores,  &c.  they  are  armed 
with  a  peculiar  species  of  composition,  which  never  fails  of 
destroying  every  combustible  material  with  which  it  comes  in 
contact.  The  latter  are  called  carcass  rockets,  and  were  first 
used  at  Boulogne,  their  powers  having  been  previously  demon- 
strated in  some  experiments  made  at  Woolwich,  by  Sir  Wil- 
liam Congreve,  in  the  presence  of  Mr.  Pitt  and  several  of  the 
cabinet  ministers,  in  the  month  of  September,  1805.  Sir  Sidney 
Smith  was  ordered  to  command  the  expedition  intended  for  this 
purpose  ;  but  from  the  lateness  of  the  season,  it  being  near  the 
end  of  November  before  the  preparations  were  completed, 
nothing  was  done  that  year.  In  1806,  Sir  William  Congreve 
renewed  his  proposition  for  the  attack  of  Boulogne  by  rockets, 
which  was  ordered  to  be  put  in  execution  after  Lord  Moira, 
at  that  time  master-general  of  the  ordnance,  and  Lord  Howick, 
first  lord  of  the  admiralty,  had  satisfied  themselves  of  the  eflica- 
cious  nature  of  the  weapons,  from  other  experiments  made 
again  at  Woolwich  for  that  purpose.  The  attack  was  accord- 
ingly made  under  the  command  of  Commodore  Owen,  late  in 
October,  1806  ;  having  been  put  off  during  the  summer  months, 
in  consequence  of  the  negociations  for  peace,  at  that  time  pend- 
ing between  the  courts  of  England  and  France.  From  this 
delay,  however,  instead  of  being  conducted  upon  the  grand 
scale  at  first  intended,  it  became  a  mere  desultory  attack,  in 
which  not  more  than  200  rockets  were  fired.  The  "town,  how- 
ever, was  set  on  fire  by  the  first  discharge,  and  continued 
burning  for  near  two  days;  it  was  supposed  also  that  some 
shipping  were  destroyed,  but  the  greater  part  of  the  rockets 
certainly  went  over  the  basin  into  the  town.  After  this,  their 
first  introduction  as  a  military  weapon,  the  carcass  rockets 
have  been  used  in  almost  every  expedition,  and  in  nearly  all 
under  the  immediate  inspection  of  their  inventor.  Their  repu- 
tation was  completely  established  at  Copenhagen,  where  they 
did  incredible  execution  :  after  tlie  siege,  they  were  ordered 
by  Lord  Chatham,  the  master- general  of  the  ordnance,  to  be 
reported  upon  by  a  committee  of  field  officers  of  artillery,  who 


had  witnessed  their  effect  in  that  bombordment,  and  who  pro- 
nounced them  to  be  "  a  powerful  auxiliary  to  the  present  system 
of  artillery."  Indeed,  the  powers  of  this  weapon  are  now  esta- 
blished upon  the  best  of  all  testimonies,  the  best  of  all  crite- 
rioiis,  the  testimony  of  the  enemy  ;  a  striking  instance  of  which 
occurred  at  the  siege  of  Flushing,  where  General  Monnet,  the 
French  commandant,  made  a  formal  remonstrance  to  Lord 
Chatham  respecting  the  use  of  them  in  that  bombardment;  than 
which  no  better  fact  need  be  recorded  of  the  efl'ect  they  must 
have  produced.  If  such,  therefore,  be  the  acknowledged  power 
of  the  weapon  in  such  an  early  stage  of  its  progress,  and  only 
when  a  handful,  as  it  were,  were  used,  merely  by  way  of  expe- 
riment, under  the  inventor,  with  not  more  than  twenty  or  thirty 
men  to  assist  him,  what  may  not  be  expected,  when  regularly 
organized  in  the  service,  and  generally  combined  with  the  other 
implements  of  bombardment? 

ROCKY,  composed  or  abounding  in  stone,  slate,  &c.  as  dis- 
tinguished from  sandy,  muddy,  &c. 

ROD,  or  Pole,  a  long  measure  of  16|  linear  feet,  or  square 
measure  of  372;^  square  feet. 

RODDEN  Cribs,  in  Agriculture,  a  sort  of  large  wicker-work 
basket,  for  containing  the  hay  or  other  fodder  in  farm  yards. 

ROE,  the  spawn  or  seed  offish.  That  of  male  fishes  is  usu- 
ally distinguished  by  the  name  of  soft  roe,  or  milt,  and  that  of 
the  female  by  hard  roe  or  spawn. 

ROEMER,  Olaus,  a  celebrated  Danish  mathematician,  was 
born  in  Jutland  in  1644,  hut  spent  several  years  at  Paris,  during 
which  time  he  discovered  the  progressive  motion  of  light  by 
observations  on  the  eclipses  of  Jupiter's  satellites  ;  to  him  also 
we  owe  the  theory  of  epicycloids,  and  their  application  to  the 
teeth  of  wheels  in  machinery,  which  De  La  Hire  afterwards 
wished  to  appropriate  to  himself. 

ROESTONE,  Oolite,  in  Mineralogy,  so  called,  because  it 
is  composed  of  small  round  globules,  supposed  to  resemble  the 
roes  of  fishes,  imbedded  in  a  calcareous  cement.  These  globules 
vary  in  size  from  a  grain  of  mustard  to  that  of  a  pea,  and  are 
evidently  the  result  of  crystallization. 

ROGATION  Week,  the  week  immediately  preceding  Whit 
Sunday,  thus  called  from  three  fasts  therein. 

ROGUE,  in  Law,  an  idle  and  sturdy  beggar,  who,  by  ancient 
statutes,  for  the  first  offence  was  punished  by  whipping,  and 
boring  through  the  gristle  of  the  right  ear  with  a  hot  iron.  For 
the  second  offence,  if  above  the  age  of  eighteen,  he  was  to  be 
put  to  death. 

Rogue's  March,  in  Military  language,  a  peculiar  beat  of  the 
drum,  accompanied  by  fifes,  when  a  soldier  is  drummed  out  of 
a  regiment,  or  prostitutes  are  expelled  a  camp  or  garrison. 

Rogue's  Yarn,  a  name  given  to  a  rope-yarn,  which  is 
twisted  in  a  contrary  manner  to  the  rest  of  a  rope,  and  being 
tarred,  if  in  a  white  rope,  but  white  if  in  a  tarred  rope,  is  easily 
discovered  ;  it  is  placed  in  the  middle  of  the  strand  in  all  cables 
or  cordage  made  for  the  king's  service  to  distinguish  them  from 
the  merchant's  cordage. 

ROHAULT,  James,  aFrench  Philosopher,  was  born  inl620; 
and  very  early  became  a  great  admirer  and  advocate  of  the 
philosophy  of  Descartes,  in  defence  of  which  he  wrotehis  "  Phy- 
sics," which  was  afterwards  translated  into  Latin  by  Dr.  Clark, 
with  corrections,  the  best  edition  of  which  is  1718. 

ROLL,  in  Law,  signifies  a  schedule  or  parchment  which  may 
be  rolled  up  in  the  hand  into  the  form  of  a  pipe. 

ROLL,  or  Roller,  is  also  a  piece  of  wood,  iron,  brass,  Stc. 
of  a  cylindrical  form,  used  in  the  construction  of  several  ma- 
chines, and  in  several  works  and  manufactures. 

ROLLE,  Michel,  a  French  mathematician,  born  in  1662,  and 
died  in  1685,  in  his  5.3d  year. 

ROLLER,  in  Gunnery,  is  around  piece  of  wood,  about  nine 
inches  in  diameter,  and  four  feet  long,  used  in  moving  mortars 
from  one  place  to  another  when  near.  Rollers  are  very  numer- 
ous, and  are  applied  to  various  purposes, — in  machinery,  in 
agriculture,  and  in  domestic  life. 

Roller,  a  cylindrical  piece  of  timber  fixed  either  horizon- 
tally or  vertically  in  different  parts  of  a  ship,  so  as  to  revolve 
about  an  axis  ;  it  is  used  to  prevent  the  caMes,  hawsers,  and 
running  rigging,  from  being  chafed,  by  lessening  the  friction  they 
would  otherwise  sustain. 

Rollers,  are  also  moveable  pieces  of  wood  of  the  same  Dgiire, 
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which  arc  occnsionally  placed  under  boats,  pieces  of  timlKr, 
Jtc.  ill  order  to  move  tht'ni  with  greater  facility. 

KOLLlNt;.  that  motion  of  a  body,  which  is  caused  by  its 
rectiiiiR-ar  motion  bciiit;  resisted,  by  the  friclion  of  sonic  sur- 
face or  olherwisc;  whirtliy  its  several  parts  come  successively 
in  contact  with  that  plane  or  surface  ;  such  is  tlie  motion  of  a 
earrin;;e  ivlieel  upon  the  f;roiiiid,  ixc.     See  KorA  rioN. 

UOLLINlJ,  the  niolion  by  which  the  ship  rocks  from  side  to 
side  like  a  cradle,  occasioned  by  theapitalion  of  the  sea.  l\(dl- 
ins  is  accordingly  a  sort  of  revolution  about  an  iina^rinary  axis 
passing'  thri)ui;li  the  centre  of  (jravily  of  a  ship,  so  that  llie 
nearer  the  centre  of  [gravity  is  to  tli(^  keel,  llie  more  violent  will 
bo  the  rolling;  motion  ;  l)ecanso  the  centie  about  which  the 
vibrations  are  made,  is  placed  so  low  in  the  bottom,  that  the 
resistance  made  by  the  keel  to  the  volume  of  water  which  it 
displaces  in  rollin;;,  hears  very  little  proportion  to  the  force  of 
the  vibration  above  the  centre  of  gravity,  the  radius  of  which 
extends  as  hi'^h  as  the  mast-heads.  Hut  ifthe  centre  of  t;ravity 
is  placed  hi;;her  above  the  keel,  the  radius  of  vibration  will  not 
only  be  diminished,  but  an  additional  force  to  oppose  the  mo- 
tion ofrollini;wil!  In'  communicated  to  that  part  of  the  ship's 
bottom  which  is  below  the  centre  of  gravity.  Many  fatal  dis- 
asters have  ari.sen  to  ships  from  their  violent  roUins,  as  the  loss 
of  the  luasts,  loosenins  the  cannon,  and  straining  the  decks  and 
sides;  it  is  therefore  particularly  necessary  to  guard  against  it 
as  much  as  possible,  not  only  in  the  construction  of  the  bottom, 
but  by  causing  the  centre  of  gravity  of  the  ship  to  fall  as  near 
the  load-water  line  as  possible,  which  can  only  be  effected  by  a 
judicious  arrangement  of  the  ballast  or  cargo. 

ROLLING  M\CHiNF.,  for  making  the  brass  mouldings  in 
fenders,  and  in  tlie  brass  work  of  grates.  The  invenlion  of  tliis 
machine  originated  in  a  cause,  wliieli  has  since  operated  in 
producing  many  others,  namely,  the  reduction  of  prices  at  the 
peace.  The  usual  mode  of  raising  the  brass  mouldings  pre- 
vious to  that  period,  was  by  haminering  and  pressing,  which 
being  very  laborious  as  well  as  tedious,  Mr.  M'Kinnon  turned 
his  attention  to  the  invention  of  some  other  mode  by  which  the 
operation  might  be  rendered  more  easy  and  less  expensive. 
The  price  of  the  manufactured  article  had  fallen  so  low,  and  the 
wages  of  the  workmen  not  having  suffered  a  corresponding 
depression,  rendered  this  almost  necessary  ;  and,  accordingly, 
after  some  trials,  the  present  machine  was  constructed,  wliicli 
answers  the  purpose  most  perfectly.  The  invention  is  entirely 
his  own  ;  but  a  knowledge  of  its  construction,  (which  is  abun- 
dantly simple,)  having  been  communicated  to  some  individuals 
through  the  medium  of  workmen  who  had  been  with  him,  it  is 
now  generally  known  to  manufacturers  in  the  line,  and  we 
therefore  consider  it  unnecessary  to  withhold  it  from  the  public. 

Descriptiun  of  ihc  iflnc/iine. — Fig.  1.  A  the  bottom,  and  13  B 
the  sides  or  uprights  of  the  frame ;  ^o,  two  moveable  rollers, 
and  rfrf  guides,  of  which  there  are  two  on  each  side  of  the 


rollers  ;  see  fi^.  2.  When  the  machine  is  to  be  used,  it  is  placed 
on  an  iron  stand,  two  feet  and  a  half  high,  and  fastened  to  the 
door.    The  screws  ccare  then  screwed  upwards,  to  separate 


llie  rollers  so  as  to  admit  the  flat  plate  of  bra.^i  to  be  moulded. 

'I'he  end  of  the  plate  being  then  inserted  betwe<  n  the  rollers, 
Ihc  screws  c  r  ar<r  screwed  ilown,  and  the  toilers  tiirn'-il  by 
haiulles  att;iehed  to  the  s(piarc  projecting  ends  Itli.  Ity  this 
motion,  the  brass  will  accpiirc  the  same  moulding  as  is  formed 
upon  the  rollers,  of  which  there  arc  a  grc-at  variety  of  patterns. 
Shiiiild  till'  uioiilding  be  not  completely  formed  after  having 
gone  oni :e  through,  it  is  only  necessary  to  screw  the  rollers 
tighter  together,  and  pass  it  through  until  the  accurate  form  be 
obtained.  The  rollers  in  the  drawing  are  used  chiclly  for  the 
ornamiMital  brass  v\ork  of  grates.  When  fenders  arc  to  be 
made,  one  of  the  uprights,  H,  at  the  left  hand,  fig.  1,  is  to  be 
removed  to  the  end  of  the  sole  plate,  to  admit  the  fenders.  The 
operation  of  making  these,  being  in  every  respect  the  same  a» 
described  above,  it  is  unnecessary  to  be  more  minute. 

HOLLlNtJ  Mill,  in  Metallurgy,  is  a  mill  for  reducing 
masses  of  iron,  copper,  or  other  metals,  into  even  parallel  bars, 
or  thin  plates.  Tliis  is  effected  by  passing  the  metal,  whilst 
red  hot,  between  two  cjlindrical  rollers  of  steel,  put  in  motion 
by  the  mill,  and  being  so  mounted  in  a  strong  metal  frame  that 
they  cannot  recede  from  each  other,  they  can  press  the  metal 
which  is  passed  between  them,  and  reduce  it  to  a  thickness 
equal  to  tlie  space  between  their  surfaces.  Rolling  mills  have 
not  been  in  general  use  until  within  about  ninety  years. 

Rolling  Tackle,  a  purchase  occasionally  (ixed  on  the  wea- 
ther <|uartcr  of  a  yard,  in  order  to  conCne  it,  and  prevent  its 
chafing  when  a  ship  rolls  heavily. 

RO.VIAIN,  in  .\griculture,  the  name  of  a  plant  cultivated  ia 
the  fields,  and  called  by  English  farmers  French  vetches. 

ROMAN  CATHOLICS,  in  Church  History,  a  name  given  to 
those  Christians  who  believe  the  doctrines  and  submit  to  the 
discipline  of  the  church  of  Rome.  They  are  also  called  Papists, 
from  papa,  father,  tlie  pope. 

ROM.\NCE,  a  fabulous  relation  of  certain  intrigues  and 
adventures  in  love  and  gallantry,  invented  to  entertain  the 
frivolous  and  fickle  among  readers.  Sometimes  they  are  in- 
structive, but  more  generally  thoy  are  delusive,  by  representing 
as  true,  what  has  no  real  existence. 

ROtJI),  a  square  measure,  the  fourth  of  an  acre.  SeeMEASVRe,. 

ROOF.     See  House. 

ROOK,  in  Ornithology,  a  well-known  bird  of  the  crow  kind. 
Many  curious  particulars  belong  to  their  natural  history. 

ROOKERY,  in  rural  economy,  a  term  applied  to  a  nursery 
of  rooks,  where  they  build  their  nests  and  collect  in  large  num- 
bers. Rookery  is  also  applied,  in  cant  binguage,  to  a  house  in 
which  females  of  abandoned  character  associate. 

ROO^I,  at  Sea,  a  name  given  to  some  particular  apartment 
in  a  shif),  as,  tlie  Cooli  Room.  See  the  article  Galley.  The 
Bread  Rnum,  is  in  the  aftermost  part  of  the  hold,  being  parti- 
tioned oir  and  properly  lined,  to  receive  the  bread,  and  keep  it 
dry.  Gun  Room  ;  Light  Room.  Steward  Room,  \hc  a\yA\\.menl 
where  the  steward  weighs,  measures,  and  serves  out  the  pro- 
visions to  the  ship's  company  ;  it  is  usually  situated  on  the 
orlop  deck,  adjoining  to  the  bread-room.  Sail  Rooms,  are  places 
on  the  orlop  deck,  enclosed  for  the  reception  of  the  sails  :  they 
are  distinguished  according  to  their  relative  situation,  as,  the 
fore-sail  room,  the  after  sail-room. 

Spirit  Room,  a  space  in  the  after  part  of  a  ship's  hold,  set 
apart  for  the  reception  of  wine,  brandy,  &c. 

Ward  Room,  a  room  over  the  gun-room  in  ships  of  war,  where 
the  lieutenants  and  other  principal  olliccrs sleep  and  mess. 

ROOT,  in  .\rilhmclic  and  Algebra,  denotes  a  quantity,  which 
being  multiplied  a  certain  number  of  times  into  itself,  produces 
another  number,  called  a  power,  and  of  which  power  the  origi- 
nal quantity  is  called  the  root.  Roots  are  distinguished  into 
square  roots,  cube  roots,  biquadratic  roots,  &:c.  or  into  'id,  ;id, 
4lh,  5th,  &c.  roots,  which  depend  upon  the  number  of  multipli- 
cations necessary  to  generate  the  proposed  power.  If  one  niiil. 
tiplication  only  is  necessary,  or  if  two  equal  factors  arc  multi- 
plied together,  it  is  called  the  square  or  second  root;  if  three, 
the  cube  or  third  root ;  if  four,  tlic  biipiadratic  or  fourth  root, 
&e.  :  thus  8  is  the  scjuare  root  of  (it  ;  4  is  the  cube  rout  of  64  ; 
2  is  the  sixth  root  of  64,  &c.  &c.  For  the  extraction  of  tlie  roots 
of  numbers,  we  Extraction. 

Root,  in  Matlicmatics,  a  quantity  considered  as  the  basis 
or  foundation  of  higher  power  ;  or  one  which,  being  multiplied 
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into  itself  any  number  of  limes,  produces  a  square,  cubic,  biqua- 
dratic, &,c.  quantity  ;  called  the  second,  tliird,  I'ourtli,  &c.  power 
of  the  root,  or  quantlly  so  multiplied  into  itself. 

Root,  in  vegetable  physiolofty,  js  an  important  part  of  the 
vegetable  body,  being  the  basis  of  the  whole,  and  what  is  first 
produced  from  the  seed  when  evolved  by  the  process  of  germi- 
nation. Its  uses  are  to  fix  the  plant  in  the  ground,  and  to 
derive  nourishment  for  its  support. 

ROPES,  are  a  general  name  given  to  all  sorts  of  cordage 
above  one  inch  in  circumference,  used  in  rigging  a  ship.  Ropes 
are  of  two  descriptions,  viz.  Cable-laid,  which  are  composed 
of  nine  strands,  the  three  great  strands  containing  each  three 
small  strands ;  and  Hawse-laid,  which  are  made  with  three 
strands,  each  composed  of  a  certain  number  of  rope-yarns  in 
proportion  to  its  required  thickness. 

Rope  Yarn,  the  smallest  and  simplest  part  of  any  rope,  being 
one  of  the  threads  of  which  a  strand  is  compose<i,  so  that  the 
size  of  the  latter,  and  of  the  rope  in  which  it  is  twisted,  are  de- 
termined by  the  number  of  rope-yarns. 

ROQUET,  in  Ziiology,  the  name  of  a  species  of  American 
lizard,  small  in  size,  of  a  reddish  brown  colour,  variegated  with 
black  and  yellow  spots.  Its  eyes  are  particularly  vivid  and 
sparkling. 

ROSA,  the  Rose,  a  fragrant  flower,  too  well  known  to  require 
any  description  in  this  work.  The  species  are  exceedingly 
numerous. 

ROSADE,  a  kind  of  liquor  prepared  of  pounded  almonds 
and  milk,  mixed  with  clarified  sugar. 

ROSARY,  in  the  Romish  church,  is  a  ehaplet  consisting  of 
five  or  fifteen  decades  of  beads,  to  direct  the  recitation  of  so 
many  Ave  Maria's  in  honour  of  the  Virgin.  It  also  denotes  a 
particular  mass  or  form  of  devotion  addressed  to  the  Virgin,  to 
which  the  ehaplet  of  that  name  is  accommodated. 

ROSE  Engine,  a  machine  used  for  turning  articles  in  wood 
like  a  common  lathe,  with  additional  properties,  by  which  the 
surface  of  the  wood  that  has  been  turned  can  afterwards  be 
engraved  with  a  great  variety  of  patterns  of  curved  lines. 
These,  in  general,  are  denominated  from  the  French  rosette, 
from  a  distant  resemblance  which  they  have  to  a  full-blown 
rose,  and  hence,  the  machine  is  called  a  rose  engine.  Its  con- 
struction is  remarkably  curious. 

ROSEWOOD,  How  to  make  Imitations  of. — Brush  the  wood 
over  with  a  strong  decoction  of  logwood,  while  hot ;  repeat  this 
process  three  or  four  times  ;  put  a  quantity  of  iron  filings 
amongst  vinegar  ;  then,  with  a  flat  open  brush,  made  with  a 
piece  of  cane,  bruised  at  the  end  or  split  with  a  knife,  apply  the 
.solution  of  Iron  filings  and  vinegar  to  the  wood,  in  such  a  man- 
ner as  to  produce  the  fibres  of  the  wood  required.  After  it  is 
dry,  the  wood  must  be  polished  with  turpentine  and  bees-wax. 

ROSICRUSIANS,  a  sect  of  hermetical  philosophers,  first 
noticed  in  Germany  in  the  fourteenth  century.  An  afi'ccted 
secrecy  gave  them  fame,  especially  as  they  pretended  to  have 
discovered  the  philosopher's  stone.  But  when  It  was  proved 
they  had  nothing  to  conceal,  they  sunk  into  neglect,  and  finally 
into  contempt. 

ROSIN.    See  Resin. 

ROSiVI.\RUS,  the  name  of  an  animal ;  sometimes  called  the 
Sea  Horse,  but  more  commonly  the  Mase. 

ROSMARINUS,  Rosemary,  agenus  of  the  monogynia  order, 
in  the  diandria  class  of  plants,  and  in  the  natural  method  rank- 
ing under  the  42d  order,  vertlcillalaj.  The  corolla  is  unequal, 
with  its  upper  Up  bipartite;  the  filaments  are  long,  curved, 
and  simple,  each  having  a  small  dent.     There  are  two  species. 

ROSO.MACHA,  in  Ziiology,  a  name  given  by  the  Russians 
to  the  glutton.  Claus  says,  they  are  taken  by  the  hunters 
chiefly  for  their  skins,  which  are  much  esteemed  by  persons  of 
fortune,  for  robes,  the  fur  being  naturally  variegated  with  bright 
colours  resembling  (lowers. 

ROSTRA,  in  Antiquity,  a  part  of  the  Roman  Forum,  in 
which  orations,  pleadings,  funeral  harangues,  &c.  were  deli- 
vered. The  Rostrum,  taken  as  a  sort  of  chapel  out  of  the 
Forum,  was  furnished  with  an  eminence  on  which  the  oialors 
stood  to  spcnk,  and  to  this  elevation  the  name  was  more  parti- 
cularly applied.  Hence,  the  term  Rostrum  has  been  transfer- 
red to  pulpits,  platforms,  and  stages,  in  the  present  day. 
ROSTRUM,  in  Ornithology,  literally  denotes  the  beak  of  a 


bird,  and  is  applied  to  the  hard  and  horny  edges  of  the  bill, 
which  answer  to  the  mandible  in  quadrupeds.  Hence  the 
word  is  figuratively  applied  to  the  prow  or  head  of  a  ship. 
nostrum  Is  also  used  to  designate  an  Instrument  with  which 
paper  is  ruled  for  musical  compositions.  Rostrum,  in  Che- 
mistry, signifies  the  nose  or  beak  of  the  common  alembic,  which 
conveys  the  liquor  distilled  into  the  receiver.  In  Surgery, 
Rostrum  is  a  sort  of  crooked  scissars  used  for  the  dilation  of 
wounds.  It  likewise  means  the  piece  of  tlesh  situated  between 
the  margins  of  a  hare-lip.  In  Botany,  Rostrum  expresses  the 
beak  of  a  seed,  or  rather  the  elongation  of  the  apex  of  a  naked 
seed. 

ROT,  in  rural  economy,  a  sort  of  putrid  decay  taking  place 
gradually,  in  various  substances,  either  from  the  effects  of 
moisture,  or  other  causes. 

Rot,  is  also  a  disease  incident  to  sheep  and  other  animals,  in 
which  the  liver  and  lungs  are  affected,  and  a  tendency  to  dropsy 
is  produced.  It  is  chielly  connected  with  moisture,  but  its 
causes  have  not  yet  been  satisfactorily  explored. 

Rot,  Dri/.     See  Dry  Rot. 

Rot,  in  hops,  is  a  disease  in  the  crops  of  this  valuable 
article,  very  similar  to  mouldlness. 

ROTA,  In  Mechanics.     See  Whf.ei,. 

Rota  Aristotelica,  or  Aristotle's  Wheel,  denotes  a  problem  in 
mechanics  proposed  by  Aristotle  concerning  the  motion  of  a 
coach  wheel  ;  viz.  that  the  nave  of  a  wheel  describes  by  its  mo- 
tion, (supposing  it  to  roll  along  a  plane,)  a  line  of  the  same 
length  as  the  circumference  by  its  motion  on  the  ground  ;  which 
was  long  considered  paradoxical,  nor  was  It  clearly  understood 
till  M.  Meyran,  a  Frenchman,  sent  a  satisfactory  solution  of  it 
to  the  Academy  of  Sciences,  the  principle  of  which  is,  that 
each  point  of  the  circumference  of  the  nave,  as  it  approacbe.s 
the  plane,  is  drawn  forward  over  a  space  greater  than  itself, 
whereas  every  point  and  part  of  the  circumference  of  the 
wheel  passes  over  a  space  exactlv  equal  to  itself. 

ROTATION,  the  motion  of  the  dillerent  parts  of  a  solid 
body  about  an  axis  called  the  axis  of  rotation,  hc\n%  thus  dis- 
tinguished from  the  progressive  motion  of  a  body  about  some 
distant  point  or  centre  ;  thus  the  diurnal  motion  of  the  earth 
is  a  motion  of  rotation,  but  its  annual  motion  one  of  revo- 
lution. When  a  solid  body  turns  round  an  axis,  retaining 
its  shape  and  dimensions  unaltered,  every  particle  is  actually 
describing  a  circle  round  this  axis,  which  axis  passes  through 
the  centre  of  the  circle,  and  is  perpendicidar  to  its  plane. 
Moreover,  in  any  instant  of  the  motion  the  particle  is  moving 
at  right  angles  with  the  radius  vector,  or  line  joining  it  with 
Its  centre  of  rotation;  theiefore,  in  order  to  ascertain  the 
direction  of  any  particle,  we  may  draw  a  line  from  that  par- 
ticle perpendicular  to  the  axis  of  rotation.  This  line  will  be 
In  the  plane  of  the  circle  of  rotation  of  that  particle,  and 
will  be  its  radius  vector,  and  a  line  drawn  from  the  particle 
perpendicular  to  its  radius  vector,  will  be  a  tangent  to  the 
circle  of  rotation,  and  will  represent  the  direction  of  the 
motion  of  this  particle.  The  whole  body  being  supposed  to 
turn  together,  it  is  evident,  that  when  It  has  made  one  com- 
plete rotation,  each  point  has  described  the  circumfereiice  of 
a  circle,  and  the  whole  paths  of  the  dillerent  particles  will 
be  in  the  ratio  of  these  circumferences,  and  therefore  of 
their  radii ;  and  this  is  also  true  of  any  portion  of  such  cir- 
cumferences, that  is,  the  velocities  of  the  dilferent  particles 
are  proportional  to  their  radii  vectores,  or  to  their  distances 
from  the  axis  of  rotation.  And  all  these  motions  are  in  pa- 
rallel planes,  to  which  the  axis  of  rotation  is  perpendicular. 
Hence  it  follows,  that  when  we  compare  the  rotation  of  dif- 
ferent bodies  in  respect  of  velocity,  it  is  evident  that  it  can- 
not be  done  by  directly  comparing  the  velocity  of  any  par- 
ticle in  one  of  the  bodies  with  that  of  any  particle  of  the 
other;  for  as  all  the  particles  of  each  have  difl'erent  veloci- 
ties, this  comparison  can  establish  no  ratio.  But  we  may 
familiarly  compare  such  motions  by  the  number  of  complete 
turns  which  they  make  in  any  equal  portions  of  time.  There- 
fore as  the  length  or  number  of  feet  described  by  a  body  in 
rectilinear  motion  is  a  proper  measure  of  its  progressive  ve- 
locity, so  the  angle  described  by  any  particle  of  a  w  hirling  body 
is  a  proper  measure  of  Its  velocity  of  rotation  ;  and  In  this  man- 
ner may  the  rotation  of  two  or  more  bodies  be  compared,  and 
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this  volncity  is  with  propriety  railed  the  niieulur  velocity. 
In  what  is  stated  above,  we  Imve  had  priiieipally  in  view  a 
fixed  and  permanent  axis  of  lotation,  the  body  not  being  sup- 
posed at  liberty  to  revolve  about  any  other  ;  but  it  is  obvious 
that  il'  any  force  is  impressed  upon  a  body,  or  system  of  bodies, 
in  free  spaec,  (uidess  that  force  l>c  exerted  in  a  direction  passion 
through  the  centre  of  j;ravity  of  the  system)  a  rotatory  motion 
will  ensue  about  an  axis  passing;  throuj^h  the  centre  of  gravity 
of  the  system  ;  and  the  centre  about  which  this  motion  is  per- 
formed, is  called  the  coitre  of  spnnluncims  rotation.  A  body  may 
begin  to  revolve  on  any  line  as  an  axis  that  passes  through  the 
centre  of  gravity,  hut  it  will  not  continue  to  revolve  permanently 
about  that  axis  unless  the  opposite  centrifugal  forces  exactly 
balance  each  other.  Thus  a  homogeneous  sphere  may  revolve 
permanently  on  any  diameter,  because  the  .opposite  parts  of 
the  solid,  being  in  every  direction  equal  and  similar,  the  oppo- 
site centrifugal  forces  must  be  etjual  ;  so  that  no  force  lias  a 
tendency  to  change  the  position  of  the  axis.  Hence  al.so  a  ho- 
mogeneous cylinder  may  revolve  permanently  about  the  line 
which  is  its  geometric  axis  ;  as  it  may  also  about  any  line  that 
bisects  that  axis  at  right  angles,  but  it  can  rc-volve  permanently 
about  no  other  line,  because  then  the  centrifugal  forces  could 
not  be  equal ;  and  the  same  is  true  to  any  solid  of  rotation. 

In  every  body,  however  irregular,  there  are  three  permanent 
axes  of  rotation,  at  right  angles  to  each  other,  on  any  one  of 
which  when  the  body  revolves,  the  opposite  centrifugal  force 
exactly  balances,  and  therefore  the  rotation  becomes  permanent. 
These  three  axes  have  also  this  remarkable  property,  that  the 
momentum  of  inertia,  with  respect  to  any  of  them,  is  either  a 
maximum  or  a  minimum  ;  that  is,  cither  greater  or  less  than  if 
the  body  revolved  about  any  other  axis.  This  curious  theorem 
was  (irst  proposed  by  Scgner  in  1755,  and  lirst  demonstrated  by 
Albert  Euler,  in  a  memoir  presented  to  the  academy  of  sciences 
at  Paris  in  176G. 

At  present  we  have  considered  those  oases  of  rotation  that  are 
produced  by  a  force  impressed  upon  a  body,  either  as  supported 
on  a  tixed  axis,  about  which,  therefore,  thafsystem  must  necessa- 
rily revolve  ;  oras  in  freespace,  in  which  casethesystem  acquires 
a  spontaneous  centre  of  rotation,  and  finally  a  permanent  axis  of 
rotation  :  but  there  are  other  circumstances  which  will  produce 
a  rotatory  motion,  that  are  not  included  in  either  of  the  above, 
but  which  it  will  be  proper  to  mention  before  we  conclude  this 
article,  such  are  those  which  arise  from  a  body  descending  down 
an  inclined  plane,  having  a  ribbon  or  cord  wound  about  it,  one 
end  of  which  is  fixed  at  the  upper  part  of  the  plane,  which  by  pre- 
venting the  body  sliding  freely,  causes  a  rotatory  motion :  the 
same  effect  also  follows  from  the  friction  of  the  body  against 
the  plane  ;  and  the  same  may  be  imagined  when  there  is  no 
plane  but  the  body  left  to  fall  freely,  except  so  far  as  the  cord 
wound  about  it  shall  produce  a  rotatory  motion  in  its  descent. 
We  shall  not  attempt  the  investigation  of  these  cases,  but  merely 
state  tbe  results  that  have  been  obtained,  and  must  refer  the 
reader  for  the  former  to  the  several  treatises  on  dynamics  re- 
fered  to  in  various  parts  of  this  volume,  and  to  tbe  articles 
Dynamics  and  Mechanics. 

Let  a  body  have  a  cord  wound  abouo 
it,  either  at  its  circumference  or  any 
other  part,  as  13C,  having  one  end  fixed 
at  a  point  above,  as  at  A  ;  then  if  the 
body  be  left  to  descend  by  the  action 
of  gravity,  it  "will  acquire  a  motion  of 
rotation  by  "the  unwinding  of  the  cord  ; 
and  the  space  actually  descended  by 
the  body  in  this  case,  will  be  to  the 
space  descended  in  the  same  timewhen 
falling  freely,  as  C  G  to  CO  ;  O  and 
G  representing  the  centres  of  oscilla- 
tion and  gyration,  when  the  point  of 
suspension  is  at  C  :  and  the  weight  of 
the  body  will  be  to  the  tension  of  the 
cord,  as  C  O  to  C  G  ;  and  the  same  ratios  have  place  when  the 
body  descends  down  an  ini;lined  plane  :  the  forces  which  ge- 
nerate the  motion  being  both  decreased  in  the  same  ratio.  The 
force  by  which  spheres,  cylinders,  &c.  are  caused  to  revolve  as 
tbey  move  down  an  inclined  plane  (instead  of  sliding),  is  the 
adhesion  of  their  surfaces,  occasioned  by  their  pressure  against 


the  plf«ie  ;  this  pressure  is  part  of  the  weight  of  the  body,  for 
this  weight  being  resolved  into  its  component  parts,  one  in  the 
direction  of  the  plane,  the  otliir  perpendicular  to  il  ;  the  latter 
is  tlie,  force,  of  the  pressure;  and  which  while  the  same  body 
rolls  down  the  plane,  will  bo  expressed  by  the  cosine  of  the 
plane's  elevation.  Ilcncc,  since  the  cosine  decreases,  while  tho 
arc  or  angle  of  elevation  arrives  at  a  certain  magnitude,  the 
adhesion  may  become  less  than  what  is  necessary  to  make  the 
rircumference  of  a  body  revolve  fast  enough,  and  in  this  case 
it  will  pro(x-ed  partly  by  sliding  and  partly  by  rolling;  but 
the  angle  at  which  this  circumstance  takes  place,  will  evidently 
depend  upon  the  degree  of  adhesion  between  the  surfaces  of 
the  body  and  plane.  This,  ho\ve\er,  will  never  happen,  if  the 
rotation  is  produced  by  tho  unwinding  of  a  ribbon,  and  it  i.s 
on  this  latter  supposition  that  the  following  particular  cases  are 
deduced.  Let  W  be  the  weight  of  the  body,  s  the  space  de- 
scended by  a  heavy  body,  falling  freely,  or  sliding  freely  down 
a  plane,  then  the  spaces  described  by  rotation  in  the  same  time, 
by  the  following  bodies,  will  be- in  these  proportions. 

1.  A  hollow  cylinder,  or  cylindrical  surface  S  ::^  J  .?,  tension 
:=  i  W.  2.  A  solid  cylinder  S  n  3  s,  tension  —  }  W.  3.  .\ 
spheric  surface  S  =: ';  s,  tension  =: »  VV.  4.  A  solid  sphere  S  = 
Ij  s,  tension  ^  j  W. 

ROTATORY  Motion,  when  produced  by  a  reciprocating 
motion,  rccpiires  some  contrivance  to  render  it  uniform,  or 
nearly  so.  The  usual  method  of  equalizing  is,  by  attaching  a 
lly  wheel  to  some  part  of  the  machinery;  but  Mr.  Arthur  VVoolf 
has  invented  an  apparatus  to  be  substituted  for  the  fly  in  steam- 
engines,  which  possesses  the  advantage  of  equalizing  the 
motion,  with  the  property  of  being  stopped,  and  set  to  work  at 
any  part  of  the  stroke. 

Fifil  In   fi?.    1,    A  represents 

part  of  the  engine  beam  ;  H. 
the  connecting  rod  ,  C,  the 
crank  arm  ;  D,  a  cog  wheel, 
working  into  another  cog 
wheel  E,  of  half  the  size  ; 
F,  a  crank  arm  on  the  shaft 
of  the  small  wheel  ;  G,  a 
cylinder  closed  at  bottom, 
in  which  a  solid  or  unper- 
forated  piston  moves,  leav- 
ing a  vacuum  beneath.  This 
acts  simply  instead  of  a 
weight  on  the  crank  F,  by 
the  constant  pressure  of  the 
atmosphere  ;  and  the  dia- 
meter of  the  piston  must  be 
such  as  nearly  to  equal  one- 
third  of  tho  power  of  the 
engine. 

In  fig.  2,  the  outer  circle 
is  the  line  described  by  the 
crank  ;  the  circumference  of  the  inner  circle  is  equal  to  twice 
the  diameter  of  the  outer,  and  tho  square  has  the  same  circum- 
ference: this  last  exhibits  the  inequality  still  remaining,  which 
by  this  method  is  reduced  to  about  onc-iifth ;  but  by  the  assist- 
ance of  a  small  fiy  on  the  second  motion,  the  effect  will  become 
nearly  the  same  as  that  of  a  rotative  engine,  with  the  advantages 
here  mentioned.  The  same  motion  may  be  applied  to  a  pump, 
but  in  this  case  the  two  cranks  must  be  horizontal  at  the  same 
time. 

ROTONDO,  or  Rothndo,  in  Architecture,  an  appellation 
given  to  any  building  that  is  round  both  within  and  without, 
whether  it  is  a  church,  a  saloon,  or  the  like. 

ROTTEN  Stone,  a  decomposed  .'*lone  used  for  polishing. 
ROUBBIE,  a  coin  of  Turkey,  value  Is.  5i(/.  stiTling. 
ROUCOU,  otherwise  called  Annotto,  is  a  red  d.\e  formed 
in  masses  from  the  pellicles  of  the  seeds  of  an  American  tree. 
That  which  we  commonly  have  is  moderately  hard  and  dry,  of 
u  brown  colour  on  the  outside,  and  of  a  dull  red  within. 
Labat  informs  us,  that  the  Indians  prepare  a  dye  of  this  article 
far  superior  to  that  which  we  have.  It  is  of  a  bright  shining 
red  colour,  almost  equal  to  carmine. 

ROUEN,  in  Agriculture,  a  term  that  signifies  aftergrass,  or 
tbe  hay  made  from  it. 
10  U 
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ROUGH  Cast  Wash,  in  rural  economy,  is  a  sort  of  liquid 
wash  laid  over  the  surfaces  of  outside  walls,  or  buildings,  to 
preserve  and  ornament  them.  It  consists  of  four  parts  of 
pounded  lime,  three  of  sand,  two  of  pounded  wood  ashes,  and 
one  of  the  scoria  of  iron,  mixed  intimately  tosetlier,  and  made 
sufficiently  tliin  to  be  applied  by  a  brush.  When  dry,  it  gives 
the  wall  the  appearance  of  new  Portland  stone,  and  afl'ords  an 
excellent  protection  against  the  severity  of  the  weather. 

ROUGH  Trlf,,  a  name  given  in  merchant  ships  to  any  mast, 
yard,  or  boom,  placed  as  a  rail  or  fence  above  the  ship's  side, 
from  the  quarter  deck  to  the  forecastle;  it  is,  however,  with 
more  propriety  applied  to  any  mast,  Sec.  which  remaining 
rough  and  unfinished,  is  placed  in  that  situation. 

ROUND,  in  a  Military  sense,  signifies  a  walk  which  some 
olTicer,  attended  by  a  party  of  soldiers,  takes  in  a  fortified 
place  around  the  ramparts,  in  the  night-time,  in  order  to  see 
that  the  sentries  are  watchful,  and  that  everything  is  in  order. 

ROUND  HoisE,  a  name  given  in  East  Indiamen,  and  oilier 
large  merchant  ships,  to  a  cabin  or  apartment  built  on  the  after 
part  of  the  quarter  deck  ;  and  having  tlie  poop  for  its  roof,  this 
apartment  is  frequently  called  the  coach,  in  ships  of  war. 

Round  House,  is  also  a  name  given  on  hoard  ships  of  war  to 
certain  necessaries  built  near  the  head,  for  the  use  of  the  mates, 
niidsliipmen,  and  warrant  officers. 

ROUNDELAY,  an  antiquated  kind  of  poem,  of  peculiar 
metre,  at  present  but  little  known  in  this  counliy. 

ROUNDING,  old  ropes  wound  firmly  and  closely  about 
that  part  of  a  cable  which  lies  in  the  liawse,  or  athwart  the  stem 
&c.     It  is  used  to  prevent  the  cable  from  being;  chafed. 

Rounding  In,  generally  implies  the  act  of  pulling  upon  any 
slack  rope  which  passes  through  one.or  more  blocks  in  a  direc- 
tion nearly  horizontal,  and  is  particularly  applied  to  the  braces 
as,  "  Round  in  the  weather  braces."  It  is  apparently  derived 
from  the  circular  motion  of  the  rope  about  the  sheave  or  pulley 
through  which  it  passes.  Roundhir/  up,  is  used  nearly  in  the 
same  sense,  only  that  it  is  expressed  of  a  tackle  which  hangs  in 
a  perpendicular  direction,  without  sustaining  or  hoisting  any 
weighty  body,  and  is  opposed  to  over-hauling.  Mound  Turn,  the 
situation  of  the  two  cablesofaship,  which  when  moved  has  swung 
the  wrong  way  three  times  successively.  Round  Turn,  is  also 
the  passhig  a  rope  once  round  a  timber  head,  &c.  in  order  to 
hold  on. 

ROUSE,  To,  is  to  pull  together  upon  a  cable,  &c.  without 
the  assistance  of  tackles,  capstans,  or  other  mechanical  powers. 

ROUT,  in  Law,  is  an  assemblage  of  more  than  three  per- 
sons going  forcibly  to  commit  an  unlawful  art,  even  though  they 
do  not  actually  execute  their  intentions.  To  make  advances 
towards  it,  is  a  rout ;  to  execute  their  designs,  is  a  riet. 

ROVER,  a  pirate  or  freebooter. 

ROW  Culture,  in  Agriculture,  is  that  method  in  which  the 
crops  are  sown  in  drills,  and  afterwards  cultivated  according 
to  that  system. 

ROW,  To,  to  impel  a  boat  or  vessel  along  the  surface  of  the 
water  by  oars,  which  are  managed  in  a  direction  nearly  hori- 
zontal. 

Row  Dry,  the  order  to  those  who  row,  not  to  splash  water 
into  the  boat  with  their  oars. 

Row  Lochs,  those  parts  of  a  gunwale,  or  upper  ed^te  of  a 
boat's  side,  whereon  the  oars  rest  in  the  exercise  of  rowing. 

Row  GuUcij,  a  long,  low,  ilat-built  vessel,  sometimes  fur- 
nished with  a  deck,  and  navigated  with  sails  and  oars  particu- 
larly in  the  Mediterranean. 

RowcD  of  All,  the  order  for  (he  rowers  to  cease  and  to  lay 
tlicir  oars  in  the  boat. 

Rowers,  the  persons  by  whom  the  oars  are  managed. 

Row  Forts,  little  square  holes  cut  in  the  sides  of  small  ves- 
sels of  war,  parallel  to  the  surface  of  the  water,  for  the  purpose 
of  rowing  them  In  a  calm. 

ROWETY  Wool,  a  term  applied  to  the  young  wool  of  some 
sheep,  which  rises  below  the  obi  fleece. 

ROWLEY  Rag,  in  Mineralogy,  a  basaltic  stone  from  Row- 
ley, near  Dudley,  in  StaHordsliire.  It  is  used  for  polishing 
some  of  the  manufactures  of  Birmingham,  and  has  been  strongly 
recommcndid  for  grinding  the  specula  of  reflecting  telescopes. 

ROWNING,  John,  an  ingenious  English  mathematician, 
was  born  about  the  year  1700,  and  died  in  1771. 


ROYAL,  the  name  of  a  sail  spread  immediately  above  the 
top-gallant  sail,  to  whose  yard-arms  the  lower  corners  of  it  are 
attached  :  it  is  sometimes  termed  top-gallant  royal,  and  is 
never  used  but  in  fine  weather. 

ROYAL  EXCHANGE,  the  burse  or  meeting-place  of  the 
merchants  in  London.  It  was  built  in  1566,  at  the  charge  of 
Sir  Thomas  Gresham,  and  in  a  solemn  manner  by  herald,  with 
sound  of  trumpet,  in  the  presence  of  Queen  Elizabelh,  pro- 
claimed "  The  Royal  Exchange."  Prior  to  this  time  the  mer- 
chants met  in  Lombard-street.  In  the  great  fire  in  16G6,  itwas 
totally  consumed,  but  was  soon  raised  again  with  still  greater 
magnificence,  at  an  expense  of  £50,000. 

Royal  iSociety,  in  London,  is  an  academy,  orbody  of  persons 
eminent  for  learning  and  scientific  knowledge,  instituted  by 
Charles  II.  for  the  promoting  of  natural  knowledge. 

RUBIFYING,  in  Chemistry,  the  act  of  turning  any  thing  red 
by  the  force  of  fire.  Thus,  red  arsenic  is  common  wliite  arse- 
nic rubified  by  a  mixture  of  sulphur  and  copper. 

RUBIGO,  a  disease  in  corn  when  growing,  commonly  called 
mildew.  For  this,  various  causes  have  been  assigned,  but  the 
real  source  of  this  agricultural  malady  still  remains  partially 
unexplored. 

RUBIN  of  Antimony,  in  Chemistry,  is  a  kind  of  liver  of 
antimony,  made  with  equal  parts  of  crude  antimony  and  nitre 
detonated  together,  to  which  is  afterwards  added  an  equal 
quantity  of  common  salt. 

RUBLE,  a  Russian  coin,  those  of  1764,  value  3s.  3d. ;  and  of 
1801,  value  2s.  9id.  sterling. 

RUBRIC,  in  the  Canon  Law,  signifies  a  title  or  article  in 
certain  ancient  law  books ;  thus  called  because  written,  as  the 
titles  of  the  chapters  of  our  ancient  Bibles  are,  in  red  letters. 
Rubrics  also  denote  the  rules  and  directions  given  at  the  begin- 
ning and  in  the  course  of  the  liturgy,  for  the  order  and  manner 
in  which  the  several  parts  of  the  office  arc  to  be  performed. 
There  are  general  rubrics,  special  rubrics,  a  rubric  for  tlic 
communion,  &c.  In  the  Romish  missal  and  breviary  are  rubrics 
for  matins,  for  lauds,  for  translations,  beatifications,  &c. 

R\J GVS,  the  Rasptierry,  a  genus  of  the  polygamia  order,  ia 
the  icosandria  class  of  plants  ;  and  in  the  natural  order  ranking 
under  the  35th  order,  senticosae.  The  calix  is  quinqucfied,  the 
petals  five :  the  berry  consisting  of  raonospermous  acini,  or 
pulpy  grains.     There    re  32  species. 

RUBY,  a  genus  of  precious  stones  of  various  colours  ;  as  1. 
Of  a  deep  red  colour,  inclining  a  little  to  purple;  the  carbuncle 
of  Pliny.  2.  The  spinell,  of  the  colour  of  a  bright  corn  poppy 
flower.  3.  The  balass,  or  pale  red,  inclining  to  violet.  4.  The 
rubi  cell,  of  a  reddish  yellow. 

RUCTATION,  in  Medicine,  helcliing,  an  involuntary  dis- 
charge of  flatus  from  the  stomach.  This  is  a  symptom  of  indi- 
gestion. Persons  liable  to  this  complaint  should  carefully 
avoid  fermentive  food,  in  which  class  all  vegetables  are  included. 

RUDDER,  in  Navigation,  a  piece  of  timber  turning  on  hinges 
in  the  stern  of  the  ship,  and  which,  opposing  sometimes  one 
side  to  the  water  and  sometimes  another,  turns  or  directs  the 
vessel  this  way  or  that.'  See  Helm. 

RUDDOCK,  the  name  of  a  well-known  bird,  Rolin  red  breast. 

RUDIMENTS,  the  first  principles  or  grounds  of  any  art  or 
science,  sometimes  called  elements. 

RUDOLPHINE  Tables,  a  celebrated  set  of  astroDomical 
tables  pulilished  by  Kepler,  and  thus  entitled  in  honour  of  the 
emperor,  Rudolph,  or  Rudolphus- 

RUE,  in  Medicine,  a  plant  well  known,  the  leaves  of  which 
have  a  strong  ungrateful  odour,  and  a  bitter,  hot,  penetrating 
taste.  If  much  handled,  they  are  so  acrid  as  to  irritate  and 
inflame  the  skin.  In  the  Materia  Medica  rue  is  of  great  value, 
being  used  in  many  ways,  and  applied  to  various  purposes. 

RUININE  Oil,  the  oil  of  the  Palma  Christ!,  which  is  very 
common  in  the  West  Indies,  and  is  used  by  the  common  people 
in  lamps.  It  is  delicate,  sweet,  and  transparent;  its  leaves  arc 
one  of  the  grand  remedies  among  the  negroes ;  and  when 
bruised  and  applied  to  the  head,  they  are  thought  to  be  an 
infallible  cure  for  the  head-ache. 

RUINS,  a  term  more  particularly  applied  to  magnificent 
buildings  fallen  to  decay  ;  such  as  Babylon,  Persepolis,  &c. 

RULE,  or  Ruler,  an  instrument  of  wood  or  metal  with  seve- 
ral lines  delineated  on  it,  of  great  use  in  practical  mensuration. 
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BULR  OF  Three,  io  Aritlimctio,  called  by  some  nutliors  the 
Golden  Hula,  is  an  iippcllation  of  the  docliinc  of  proportion  to 
aritliiuetical  purposes,  anil  is  divided  into  two  cases,  siniplr  and 
compound;  now  frequently  termed  Simple  and  Compound  Propor- 
tion. 

Simple  Rule  of  Three,  'or  Simple  Proportion,  is,  when  from 
tlitee  jiivcn  ipiantilics,  n  fourlli  is  required  to  be  found,  that 
shall  have  the  same  prupoiiion  to  the  pivcn  quantity  of  the 
same  name,  as  one  of  the  oilier  quantities  has  to  that  of  tlic 
same  name  with  itself.  This  rule  is,  by  sonic  authors  divided 
into  two  eases;  viz.  The  llule  of  Three. Uircct,  and  The  Hole  of 
Three  Inverse;  but  this  distinction  is  unnecessary,  and  the  l«o 
cases  arc  now  generally  ^ivcn  under  one  head  by  all  our  best 
modern  authors  ;  but  as  they  arc  still  retained  by  others,  it 
will  not  be  amiss  to  point  out  the  distinction. 

The  Rule  of  Three  Direct,  is  when  more  requires  more,  or  less 
requires  less,  as  in  thiseNanqilc  :  If  3  men  will  perform  a  piece 
of  work,  as  for  instance,  dis  a  trench  48  yards  long  in  a  certain 
time;  how  many  yards  will  12  men  dig  in  the  same  time; 
where  it  is  obvious,  that  the  more  men  there  are  employed, 
the  more  work  will  tliey  perform,  and  therefore, in  this  instance, 
more  requires  more.  Again,  if  (i  men  dig  4B  yards  in  a  given 
time,  how  much  will  3  men  dig  in  the  same  time  !  Here  less 
lefpiires  less,  for  the  less  men  there  are  employed,  the  less 
will  be  the  work  that  is  performed  by  them  ;  and  all  questions 
that  are  in  this  class  are  said  to  be  in  the  Rule  of  Three  Direct. 

The  Rule  of  Three  Inverse,  is,  when  more  requires  less,  or 
less  requires  more.  As  in  this,  if  C  men  dig  a  certain  quantity 
of  trench  in  14  hours  ;  how  many  hours  will  it  require  for  12  men 
to  dig  the  same  quantity  .'  Or  thus,  if  (>  men  perform  a  piece  of 
work  in  7  hours  ;  how  long  will  three  men  be  in  performing  the 
same  work?  These  cases  arc  both  in  the  Inverse  Kule,  for  in 
the  first  more  re<piires  less,  that  is,  12  men  being  more  than  (j 
they  will  require  less  time  to  perform  the  same  work  ;  and  in 
the  latter,  the  number  of  men  being  less,  they  will  require  ,\ 
longer  time.  All  questions  of  this  class  are  said  to  be  in  the 
Kule  of  Three  Inverse.  These  two  eases,  however,  as  we  before 
observed,  may  be  classed  under  one  general  rule,  as  follows:— 

Rule. — Of  the  three  given  terms,  set  down  that  which  is  of  the 
same  kind  with  the  answer  towards  the  right  hand  ;  and  then 
consider,  from  the  nature  of  the  question,  whether  the  answer 
will  be  more  or  less  than  this  term.  Then  if  the  answer  is  to 
be  greater,  place  the  less  of  the  other  two  terms  on  the  left,  .and 
the  remainina:  term  in  the  middle  ;  but  if  it  is  to  be  less,  place 
the  greater  of  these  two  terms  on  the  left,  and  the  less  in  the 
middle  ;  and  in  both  cases,  multiply  the  second  and  third  terms 
together,  and  divide  the  product  by  the  first  term  for  the  answer, 
which  will  always  be  of  the  same  denomination  as  the  third  term. 
Note  I.  If  the  lirst  and  second  terms  consist  of  dill'erent  deno- 
minations, reduce  them  both  to  the  same  ;  and  if  the  third  terra 
be  a  compound  number,  it  is  generally  more  convenient  to  re- 
duce it  to  the  lowest  denominalion  contained  in  it. — Note  2.  The 
same  rule  is  applicable  whether  the  given  quantities  to  be  inte- 
gral, fractional,  or  decimal. 

Central  Hui.E.     See  Central  Rule. 

Slidint/  Rule,  a  mathematical  instrument  serving  to  perform 
computations  in  gauging,  measuring,  &e.  without  the  use  of 
compasses,  merely  by  the  sliding  of  the  parts  of  the  instrument 
one  by  another,  the  lines  and  divisions  of  which  give  the  answer 
or  amountby  inspection.  Thisinstrumcntis  variously  contrived, 
and  applied  to  dilferentaiithois,  particularly  Gunter,  Partridge, 
Hunt,  Evcrard,  tnd  Coggeshall,  but  the  more  usual  and  useful 
ones  are  those  of  the  two  latter. 

Everard's  Slidiiij  Rule,  is  chiefly  used  in  cask  gauging.  It 
is  commonly  made  of  box,  12  inches  long,  I  inch  broad,  and 
■ft  of  an  inch  thick.  It  consists  of  three  parts,  viz.  the  stock 
just  mentioned,  and  two  thin  slips  of  the  same  length,  slid- 
ing in  small  grooves  in  two  opposite  sides  of  the  stock;  conse- 
quently when  both  these  pieces  are  drawn  out  to  their  full  ex- 
tent, the  instrument  is  3  feet  long.  On  the  first  broad  face  of 
the  instrument  are 'four  logarillmiic  lines  in 'numbers,  for  Ihc 
properties.  &e.  of  which,  see  Guntek's  Line.  The  first  marked 
A,  consisting  of  two  radii  1,  2,  3,  4,  5,  C,  7.  8,  9,  1  ;  and  then 
2,  3,  4,  5,  &c.  to  10.  On  this  line  are  four  brass  centre  )>ins, 
two  ill  each  radius:  cue  in  each  of  them  being  marked  M  15.  for 
malt  bushel,  is  set  at  210042,  the  number  of  cubic  inches  in  a 


malt  bushel;  the  other  two  are  marked  with  A,  for  ale  gsllon, 
at  2.S2,  the  number  of  cubic  inches  in  an  alo  gallon.  'I'lie  2d 
and  3d  lines  of  numbers  are  on  the  sliding  pieces,  and  are  ex- 
actly the  same  with  the  lirst:  but  they  are  distinguished  by  the 
letter  li.  In  the  first  radius  is  a  dot  marked  S  I,  at  '707,  the 
side  of  a  square  inscribed  in  a  circle  whose  diameter  is  1 
Another  dot  marked  Sc.  .stands  at  'bbG,  the  side  of  a  square 
equal  to  the  area  of  the  same  circle.  A  third  dot,  marked  W, 
is  at  231,  the  cubic  inches  in  a  wine  gallon.  And  a  fourth  mark- 
ed C,  at  314,  the  eircunifercnec  of  the  circle,  whose  diuiiicter  is 
1.  The  fourth  line  of  numbers,  marked  M  I),  to  signify  malt 
depth,  is  a.broken  line  of  two  radii,  numbered  2,  10,  'J,  b,  7,  0,  [>, 
4,  3,  2,  1,  'J,  8,  7,  &c. ;  the  number  1  being  set  directly  against 
M  li  on  the  first  radius. 

On  the  second  broad  face  marked  c  d,  are  several  lines  ;  as 
first  a  line  marked  1),  and  numbered  1,  2,  3,  Sec.  to  10.  On 
this  line  are  four  centre  pins,  the  first  marked  WG,  for  wine 
gage,  is  at  17' 15,  the  gage  point  for  wine  gallons  being  the  dia- 
meter of  a  cylinder  whose  height  is  one  inch,  and  content  231 
cubic  inches,  or  a  wine  gallon.  The  second  centre  pin  marked 
A  G,  for  ale  gage,  is  at  ISUo,  the  like  diameter  for  an  ale  gal- 
lon. The  third  mark  M  S,  for  malt  square,  is  at  40  3,  the  square 
root  of  2160'42,  or  the  side  of  a  square  whose  content  is  equal  to 
the  number  of  inches  in  a  solid  bushel.  And  the  fourth  marked 
M  K,  for  malt  round,  is  at  ,'J2'32,  the  diameter  of  a  cylinder  or 
bushel,  the  area  of  whose  base  is  the  same  21o0'42,  the  inches 
in  a  bushel.  2dly.  Two  lines  of  numbers  upon  the  sliding 
piece,  on  the  other  side  marked  C.  On  these  are  two  dots,  the 
one  marked  c,  at  •0795,  the  area  of  a  circle  whose  circumference 
is  1  ;  and  the  other  marked  f/,  at  •785,  the  area  of  the  circle  whose 
diameter  is  1.  3dly.  Two  lines  of  segments,  each  numbered 
1,  2,  ;>,  to  100,  the  first  for  finding  the  ullage  of  a  cask,  taken  as 
the  middle  frustum  of  a  spheroid,  lying  with  its  axis  parallel 
to  the  horizon  ;  and  the  other  for  finding  the  ullage  of  a  cask 
standing.  Again,  on  one  of  the  narrow  sides  noted  c,  are  first 
a  line  of  inches,  numbered  '.,  2,  3,  &c.  to  12,  each  subdivided 
into  10  equal  parts.  2dly.  A  line  by  which,  with  that  of  inches, 
we  find  a  mean  diameter  for  a  cask  in  the  figure  of  the  middle 
frustum  of  a  spheroid;  it  is  marked  spheroid,  and  numbered 
I,  2,  3,  &c.  to  7.  3dly-  A  line  for  finding  the  mean  diameter  of 
a  cask,  in  the  form  of  the  middle  frustum  of  a  parabolic  spin- 
die,  which  gaugers  call  the  second  variety  of  casks  ;  it  is  there- 
fore marked  second  variety,  and  is  numbered  1,  2,  3,  &c.  4thly. 
A  line  by  which  is  found  the  wean  diameter  of  a  cask  of  the 
third  variety,  consisting  of  the  frustums  of  two  parabolic  co- 
noids, abutting  on  a  common  base,  it  is  therefore  marked  third 
variety,  and  is  numbered  1.2,  3,  &c.  On  the  other  norrow  face 
marked/,  are,  1st,  a  line  divided  into  one  hundred  equal  parts, 
markcdF  M.  2ndly.  A  line  of  inches,  like  that  before  mention- 
ed, marked  I  M.  3dly.  A  line  for  finding  the  mean  diameter 
of  the  fourth  variety  of  casks,  which  is  formed  of  the  frustums 
of  two  cones,  abutting  on  a  common  base.  It  is  numbered  1,  2, 
3,  &c,  and  marked  F  C,  for  frustum  of  a  cone.  On  the  back 
side  of  the  two  sliding  pieces  is  a  line  of  inches,  from  12  to  3G, 
for  the  whole  extent  of  the  3  feet,  when  the  pieces  are  put  end- 
ways ;  and  against  that,  the  correspondent  gallons  and  100th 
parts  that  any  small  tub  or  the  like  open  vessel  will  contain  at 
1  inch  deep.  For  the  varions  uses  of  this  instrument,  see  the 
authors  mentioned  above,  and  most  writers  on  gauging. 

Cof/geshall's  Sliding  Rule,  is  chiefiy  used  in  measuring  the 
superficies  and  solidity  of  timber,  masonry,  brit;k-work,  &c. 

This  consists  of  two  parts,  caeli  a  foot  long,  which  are  united 
together  in  various  ways.  Sometimes  they  are  made  to  slide 
by  one  another  like  glaziers'  rulers :  sometimes  a  groove  is 
made  in  the- side  of  a  common  two-foot  rule,  and  a  thin  sliding 
piece  on  one  side,  and  Coggeshall's  lines  added  on  that  side; 
thus  forming  the  common  or  carpenter's  rule;  and  sometimes 
one  of  the  two  rulers  is  made  to  slide  in  a  groove  made  in  the 
side  of  the  other.  On  the  sliding  side  of  the  rule  are  four  lines 
of  numbers,  three  of  which  are  double,  that  is,  are  lines  of  two 
radii,  and  the  fourth  is  a  single  broken  line  of  numbers.  The 
lirst  three  marked  A,  C,  C,  are  figured  1,  2,  3,  Sec.  to  9 :  then 
I,  2,  3,  &c.  to  10;  the  construction  and  use  of  them  being  the 
same  as  those  on  Kverard's  sliding  rule.  The  .■iiugle  line  called 
the  girt  line,  and  marked  I),  whose  radius  is  equal  to  two  radii 
of  any  of  the  other  lines,  is  broken  for  the  easier  mcasutiiig  of 
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timber,  and  figured  4,  5,  6,  7,  8,  9,  10,  20,  30,  &c.  From  4  to  5 
it  is  divided  into  10  parts,  and  each  lOtli  subdivided  into  2,  and 
so  on  from  5  to  10,  &.c.  On  the  back  side  of  the  rule,  are,  1st. 
a  line  of  inch  measure,  from  1  to  12,  each  inch  being  divided 
and  subdivided.  2ndly.  A  line  of  foot  measure  consisting  of 
one  foot  divided  into  100  equal  parts,  and  figured  10,  20, 30,  &c. 
The  back  side  of  the  sliding  piece  is  divided  into  inches, 
halves,  &c.  and  figured  from  12  to  24;  so  that  when  the  slide  is 
out,  there  may  be  a  measure  of  2  feet.  In  the  carpenter's  rule 
the  inch  measure  is  on  one  side,  continually  all  the  way  from  1 
to  24,  when  ihe  rule  is  unfolded,  and  subdivided  into  8th  or  half 
quarters ;  on  this  side  are  also  some  diagonal  scales  of  equal 
parts.  And  upon  the  edge,  the  whole  length  of  two  feet  is 
divided  into  200  equal  parts  or  lOOths  of  a  foot. 

RULES  of  Court,  in  Law,  are  certain  orders  made  from  time 
to  time,  in  the  courts  of  law,  which  attorneys  are  bound  to  ob- 
serve in  order  lo  prevent  confusion  ;  and  both  tlie  plaintiff  and 
defendant  are.  at  their  peril  also  bound  to  pay  obedience  to  rules 
made  in  court  relating  to  the  cause  depending  between  them. 

RUM,  a  species  of  vinous  spirit,  distilled  from  sugar-canes. 

RUMEN,  in  comparative  Anatomy,  the  paunch  or  first  sto- 
mach of  such  animals  as  chew  the  cud,  thence  called  ruminant 
animals. 

RUMI,  in  the  Materia  Medica,  a  name  given  to  mastic  of  the 
finer  kind. 

RUMINANT,  in  Natural  History,  is  applied  to  an  animal 
that  chews  over  again  what  it  has  eaten  before :  this  is  popularly 
called,  "chewing  the  cud."  Ruminatio,  ia  Medicine,  and  Ru- 
mination, in  Natural  Philosophy,  are  terms  of  the  same  family, 
and  of  kindred  import. 

RUN,  the  aftmost  part  of  a  ship's  bottom,  where  it  grows 
extremely  narrow  as  the  floor  approaches  the  stern-post.  Ru7i, 
is  also  the  distance  sailed  by  a  ship.  Run,  is  also  used  among 
sailors,  for  the  agreement  to  work  a  single  passage  from  one  place 
to  another;  as,  from  Jamaica  to  England,  &c.  To  Rzm  down  a 
Coast,  is  to  sail  along  by  it.  To  Run  down  a  Vessel,  is  to  pass 
over  her  by  running  against  her  end-on,  so  as  to  sink  her.  To 
R^tn  out  the  Guns,  is,  by  means  of  the  tackles,  to  force  their 
muzzles  out  of  the  port-holes.  To  Run  out  a  Warp,  is  to  carry 
the  end  of  a  hawser  ont  from  the  ship  in  a  boat,  and  fasten  it  to 
some  distant  place  to  remove  the  ship  towards  that  place,  or 
to  keep  her  steady  whilst  her  anchors  are  lifted,  &c.  To  let 
Run  a  Rope,  is  to  let  it  quite  loose.  A  Run  Man,  implies  a 
deserter  from  a  ship  of  war. 

RUNDLET,  or  Runlet,  a  small  vessel  containing  an  uncer- 
tain quantity  of  any  liquor,  from  three  to  twenty  gallons. 

RUNG  Heads,  a  name  sometimes  given  by  shipwrights  to 
the  upper  ends  of  the  floor-timbers,  which  are  otherwise  more 
properly  called  floor-heads. 

RUNIC,  a  term  applied  to  the  language  and  letters  of  the 
ancient  Goths,  Danes,  and  other  northern  nations.  Many 
inscriptions  in  Runic  characters  are  to  be  found  in  this  country 
in  old  churches,  and  on  monumental  stones. 

Runic  Shafts,  were  a  kind  of  calendars  used  in  the  north  of 
Europe,  marked  out  by  lines  upon  short  pieces  of  boards  or 
smooth  sticks,  some  of  which  bear  the  marksof  great  antiquity. 

RUNNER,  a  thick  rope  used  to  increase  the  mechanical 
power  of  a  tackle.  The  runner  passes  through  a  large  block, 
and  has  usually  a  hook  attached  to  one  of  its  ends,  and  one  of 
the  tackle  blocks  to  the  other  :  in  applying  it,  the  hook  of  the 
runner,  as  well  as  the  lower  block  of  the  tackle,  is  fixed  to  the 
object  intended  to  be  removed. 

RUNNING  Fight,  a  battle  in  which  the  enemy  endeavours 
to  escape,  while  the  victor  continues  to  pursue  within  gun-shot. 

Running  Riyging,  all  that  part  of  a  ship's  rigging  which 
passes  through  blocks,  &c.  and  is  used  in  contradistinction  to 
standing  rigging.  The  Running  part  of  a  Tachle,  is  synonymous 
with  the  Fail,  and  is  that  part  on  which  the  power  is  applied  to 
produce  the  intended  effect. 

RUPEE,  a  coin  of  different  parts  of  the  East  Indies,  of  the 
sterling  value  of  2s,  or  a  little  more  or  less. 

RUPERT'S  Drops,  a  sort  of  glass-drops  with  long  and  slen- 
der tails,  which  burst  to  pieces  on  the  breaking  off  of  those 
tails  in  any  part,  said  to  have  been  invented  by  Prince  Rupert, 
and  therefore  called  after  his  name.  This  surprising  phenome- 
non is  supposed  to  rise  from  hence,  that  while  the  glass  is  in 


fusion,  or  in  a  melted  state,  the  particles  of  it  are  in  a  state  ol 
repulsion  ;  but  being  dropped  into  cold  water,  it  so  condenses 
the  particles  in  the  external  parts  of  their  superficies,  that  they 
are  easily  reduced  within  the  power  of  each  other's  attraction, 
and  by  that  means  they  form  a  sort  of  hard  case,  which  keeps 
confined  the  before-mentioned  particles  in  their  repulsive  state, 
but  when  this  outer  case  is  broken,  by  breaking  oft'  the  tail  of 
the  drop,  the  said  confined  particles  have  then  a  liberty  to  exert 
their  force,  w  hich  they  do  by  bursting  the  body  of  the  drop,  and 
reducing  it  to  a  very  peculiar  form  of  powder. 

RUPELLENSIO  SAL,  Rochette  Salt,  a  name  given  to  a  pecu- 
liar kind  of  salt  invented  by  an  apothecary  of  Rochelle,  and 
much  esteemed  as  a  valuable  medicine.  Its  composition  was, 
for  a  long  time,  kept  a  profound  secret,  but  it  is  now  well  known 
to  most  chemists. 

RURAL  ECONOMY,  is  a  term  which  comprehends  what- 
ever tends  to  the  improvement  of  land  for  the  purposes  of 
grazing  or  agriculture,  either  by  renovating  the  soil  by  manure, 
the  arrangement  of  crops,  or  the  management  of  the  produce. 

RUSH.     See  JuNcus. 

Rush,  Sumach,  a  genus  of  the  trigynia  order,  and  in  tbe  pent- 
andria  class  of  plants,  and  in  the  natural  method  ranking  under 
tbe  43d  order,  diimosae. 

RUSMA,  a  mineral  substance,  which,  mixed  with  quicklime, 
takes  off  the  hair.  It  was  well  known  to  the  Egyptians  and  the 
Greeks. 

RUSPONO,  a  coin  of  Tuscany  value  £1.  8s.  6d.  sterling. 

RUST,  in  Corn.     See  Rubigo. 

Rust,  in  Metal,  the  partial  decomposition  of  iron  and  steel : 
all  metallic  bodies  are  liable  to  rust,  even  gold  is  not  excepted 
in  some  situations.  Water  is  the  great  agent  in  producing 
rust ;  and  when  air  is  assigned  as  its  cause,  the  aqueous  parti- 
cles it  contains  is  the  efiicient  instrument.  Oil,  and  fat  sub- 
stances, will  best  preserve  metal  from  corrosion. 

RUSTIC,  that  which  is  unpolished,  partaking  more  of  the 
simplicities  of  nature  than  tbe  refinements  of  art.  The  term  is 
applied  to  men,  to  their  employment,  their  habitations,  and  tbe 
works  they  perform. 

RUT,  in  rural  economy,  a  track  or  narrow  opening  formed  in 
a  road  or  field  by  the  wheel  of  a  cart,  or  other  carriage,  when 
the  rim  is  narrow. 

RUTA  Baga,  a  plant  of  the  turnip  kind,  that  has  lately 
been  introduced  into  this  country  from  Sweden,  and  is  now 
cultivated  with  great  success.  It  opportunely  comes  into  use 
between  the  turnip  and  the  grass  seasons,  on  which  account  its 
value  is  considerable.  Cattle,  sheep,  and  hogs,  eat  it  with 
great  avidity. 

RuTA,  i??(e,  agenus  of  the  monogynia  order,  in  the  decandria 
class  of  plants;  and  in  the  natural  method  ranking  under  the 
26th  order,  mujtisiliquae.  The  calyx  is  quinquepartite  ;  the 
petals  concave  ;  the  receptacle  surrounded  with  ten  melliferous 
pores  ;  the  capsule  is  lobed.  In  some  flowers,  a  fifth  part  of 
the  number  is  excluded.     There  are  seven  species. 

RUTHERFORD,  William,  an  English  philosopher,  was 
born  in  1712,  and  died  in  1771.  He  is  principally  distinguished 
by  "  A  System  oif  Natural  Philosophy,"  published  in  1748. 

RUTHILA,  an  ore  found  in  Hungary,  Italy,  and  France.  It 
is  generally  crystallized. 

RUTILE,  an  oxide  of  titanium.  It  is  of  a  dark  blue  red 
colour,  inclining  to  brown,  with  a  degree  of  metallic  splendour. 
The  longitudinal  fracture  is  foliated,  the  cross  fracture  con- 
choidal  and  unequal.  It  is  opaque,  or  slightly  translucent,  and 
sometimes  sufficiently  hard  to  scratch  quartz. 

RUTULUS,  in  Roman  History,  tbe  barrier  of  the  cavea,  or 
place  where  the  wild  beasts  used  in  amphitheatrical  sports 
were  confined.  It  was  made  of  iron  bars,  which  turned  upon 
hinges,  and  flew  open  when  required  with  great  swiftness. 

RYE,  a  species  of  grain  much  cultivated  in  some  of  the 
northern  districts  of  England.  It  approaches  nearer  to  wheat 
than  any  other  grain  now  in  cultivation.  There  are  several 
varieties.  In  many  places  it  is  used  for  bread,  but  unmixed 
with  wheat,  it  is  dry  and  poor.  By  gingerbread  bakers  much 
rye  is  consumed,  but  the  distilleries  absorb  the  greater  quantity. 

RYELAND  SHEEP,  a  breed  of  fine-woolled  sheep,  originally 
reared  to  the  greatest  perfection  in  a  district  of  Herefordshire, 
called  the  Ryelands,  from  which  the  name  has  been  derived. 
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oj  llio  eighteenth  letter  of  our  alphabet:  in  al)breviations, 
stands  for  societas  or  socius  ;  as  K.  S.  S.  for  ro^iiu  societalis 
socius,  I.  c.  fellow  of  tho  Hoyal  Socictj'.  In  medicinal  prescrip- 
tions, S.  A.  signifies  sccuMdiini  artoni,  i.  <?.  accordiiijc  to  llu^ 
rules  of  art ;  and  in  the  notes  of  llie  ancients,  S.  stands  for  sex- 
tos ;  S  F.  for  spuriiis  ;  S.  C.  for  seiiatiis  eonsnltuni  ;  S.  P.  Q.  K. 
for  scnatus  populusquc  Itonianns ;  S.  S.  for  slratuni  soper  stra- 
tum, t.  r.  one  layer  above  another  alternately  ;  S.V.  H.  K.  K.  (^.V. 
for,  si  vales  bene  est,  ego  (pioqne  valeo  ;  a  form  used  in  Cicero's 
time,  in  the  beninning  of  letters.  Used  as  a  numeral,  S.  an- 
ciently denoted  seven  ;  in  the  Italian  music,  S.  signifies  solo  ; 
and  in  books  of  navijjalion,  S.  stands  for  south  ;  S.  B.  for  soutli- 
east;  S.  W.  for  south-west ;  S.  S.  E.  for  south-south-east,  &c. 

SABAISM,  supposed  to  be  the  first  system  of  idolatry  that 
ever  appeared  in  the  world.  It  prevailed  much  in  the  days  of 
Moses,  and  is  still  retained  in  the  East.  Sabaism  consists  of 
the  worship  of  the  stars,  or,  as  the  scriptures  term  it,  "  the 
host  of  heaven." 

SABBATARIANS,  a  sect  of  Christians,  who  observe  the 
Jewish  or  Saturday  Sabbath. 

SABBATH,  the  seventh  day  of  the  week,  held  sacred  amonff 
the  Jews,  to  commemorate  the  completion  of  creation.  The 
word  is  pure  Hebrew,  and  signifies  cessation  or  rest.  Philo 
calls  it  the  world's  birlh-day.  Under  the  Christian  system,  it 
has  been  transferred  to  the  first  day  of  the  week,  to  commemo- 
rate the  resurrection  of  Cliiist. 

Sadbath  Dai/'s  Jouniei/,  about  two-thirds  of  an  English  mile. 

SABELLIAN.S,  a  Christian  sect,  who  reduced  the  three  per- 
sons in  the  Trinity  to  three  states  or  relations  ;  or  rather  reduced 
the  whole  Trinity  to  the  one  person  of  the  Father,  making  the 
IVnrd  and  Wo///  Spirit  to  be  only  emanations  or  virtues. 

SABINITES  LAPIS,  a  name  given  to  a  stone,  in  which  are 
preserved  the  leaves  of  the  common  savin. 

SABLE,  in  Zoology,  the  name  of  a  small  animal  of  the  weasel 
kind,  the  fur  of  which  is  higlily  valued.  In  Heraldry,  Sable  is 
the  black  colour  in  the  arms  of  a  family. 

S.\BRE,  a  kind  of  sword,  or  scimetar,  with  a  very  broad  and 
heavy  blade,  thick  at  the  back,  and  a  little  falcated  or  crooked 
towards  the  point.  In  the  use  of  this  weapon  the  Turks  are 
said  to  be  so  exceedingly  dexterous,  as  to  cleave  a  man  quite 
down  with  a  single  stroke.  Damascus  was  formerly  famous 
for  its  manufacture  of  sabres. 

SACCHARINE  Acid.     See  Oxalic  Acid. 

SACCHAROMETER,  in  the  Arts,  an  instrument  for  ascer- 
taining the  value  of  worts,  and  the  strength  of  dill'erent  kinds  of 
malt  li<|Uors.     The  name  signifies  a  measurer  of  sweetness. 

SACCHARUM,  SvGAR,  or  t\\(i  Sugar  Cane,  a  genus  of  the 
digynia  order,  in  the  triandria  class  of  plants  ;  and  in  the  natu- 
ral method  ranking  under  ihe  fourth  order,  gramina.  The  calix 
is  two-valved  ;  the  corolla  is  also  bivalved.  There  are  eleven 
species.     See  Sugar. 

SACCOLATS,  salts  formed  from  the  saclactic  acid,  and  but 
little  known. 

SACERDOTAL,  something  belonging  to  the  priesthood. 

SACK  OF  Wool,  a  quantity  of  wool  containing  just  twenty- 
two  stone,  and  every  stone  fourteen  pounds.  In  Scotland,  a 
sack  is  twenty-four  stone,  each  stone  containing  sixteen  pounds. 

Sack  o(  Cotton  Wool,  a  quantity  from  one  hundred  and  a  half 
to  four  hundred  weight. 

Sacks  o( Earth,  in  Fortification,  are  canvass  bags  filled  with 
earth.  They  are  used  in  making  entrenchments  in  haste,  to 
place  on  parapets,  or  the  head  of  breaches,  &.c.  or  to  repair 
them  when  beaten  down. 

S.\CKBUT,  a  musical  instrament  of  the  wind  kind,  being  a 
sort  of  trumpet,  though  dilferent  from  the  common  trumpet  both 
in  form  and  size :  it  is  fit  to  play  a  bass,  and  is  contrived  to  be 
drawn  out  or  shortened  according  to  the  tone  required,  whe- 
ther grave  or  acute. 

SACLACTIC  Acid,  an  acid  obtained  from  gum  and  arabic, 
and  other  mucilaginous  substances. 
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.SACRAMENT,  in  general,  denotes  a  siicn  of  something  holy 
or  sacred.  In  the  Christian  ehuri.h,  baptism  and  the  Lord's 
supper  claim  this  term  ;  and  it  h;is  been  d(  lined  in  llie  ritual 
of  the  Establishment  to  mean,  an  outisard  ami  visible  si^'n  of  an 
inwaril  and  spiritual  grace.  Few  snhjeels  have  been  iriadc  the 
occasion  of  more  fierce  and  unholy  contentions  than  this  symbol 
of  peace,  good  will,  and  brotherly  love. 

SACHE,  or  Sakiui,  in  Ornithology,  a  species  of  falcon,  ex- 
ceedingly strong,  bold,  and  active.  Ray  says,  that  it  will 
seize  upon  the  largest  birds,  and  even  young  goals,  for  food. 

SACRIFICE,  an  olfering  made  to  God  on  an  altar.  The 
institution  is  so  ancient  as  to  be  deemed  nearly  coeval  with 
human  nature.  In  some  form  or  other,  its  adoption  seems  to  be 
universal.  Among  Christians,  the  term  is  generally  restricted 
to  the  death  of  Christ,  and  the  olfcriogs by  which  that  event  was 
typified. 

SACRILEGE,  is  church  robbery,  or  a  taking  of  things  out  of 
a  holy  place,  as  where  a  person  steals  any  vessels,  ornaments, 
or  goods  of  the  church. 

SADAR,  the  Arabian  name  of  the  medicinal  lotos,  described 
by  Dioscoridcs  and  many  other  ancient  writers. 

SADDLE,  is  a  seat  upon  a  horse's  back,  contrived  for  the 
convenience  of  the  rider.  The  ancient  Romans  are  supposed 
not  to  have  made  use  of  saddles  and  slirrn|is,  and  it  has  been 
thought  that  they  did  not  come  into  use  till  the  time  of  Constan- 
tine  the  Great,  but  this  is  a  great  error. 

SADDLE,  a  small  cleat  or  block  of  wood  nailed  upon  the 
lower  yard  arms,  to  retain  the  studding  sail  booms  in  a  firm  and 
steady  position  ;  for  this  purpose  the  cavity  on  the  lower  part 
of  the  saddle  conforms  to  the  cylindrical  surface  of  the  yard  to 
which  it  is  attached,  and  in  like  manner  the  hollow  on  the  upper 
side  answers  to  the  figure  of  the  boom,  and  serves  as  a  chan- 
nel whereby  it  may  run  out  or  in  along  the  yards,  as  occasion 
requires. 

Saddle,  is  also  a  name  given  to  several  circular  pieces  of 
wood,  as  the  saddle  of  a  bowsprit,   saddle  of  a  boom,  5^c. 

S'VDDLER,  one  who  makes  saddles,  and  furnish  necessaries 
for  equestrian  equipment.  The  Saddlers'  Company,  in  London, 
was  incorporated  in  1'272. 

S.\DDUCEES,  anancient  Jewish  sect,  who  denied  the  resur- 
rection, and  the  existence  of  angels  and  spirits.  They  were 
the  freethinkers  of  Israel,  highly  liberal  in  principles,  but 
dreadfully  cruel  in  practice. 

SAFETY  LAMP.  To  obviate  the  destructive  effects  of  car- 
buretted  hydrogen  gas,  Sir  Humphrey  Davy  turned  his  atten- 
tion to  the  construction  of  a  lamp  which  would  prevent  explo- 
sion; and  upon  the  knowledge  of  the  fact,  that  flame  cannot 
pass  through  apertures  of  small  diameter,  be  constructed  what 
the  miners  have  since,  in  gratitude,  called  the  Davy.  Sec  Lamp. 

.SAFFRON,  a  well-known  plant,  much  cultivated  in  Cam. 
bridgeshire  and  Essex,  and  also  imported  from  France,  Spain, 
and  Sicily,  but  that  of  our  own  country,  when  unadulterated, 
is  always  preferred.  It  should  be  chosen  not  above  a  year  old, 
in  close,  tough,  compact  cakes,  moderately  moist,  staining  the 
hands  when  rubbing  it,  and  of  the  same  colour  within  as  on  the 
outside.  The  cultivation  of  safi'ron  is  attended  with  much 
trouble,  and  requires  extraordinary  care,  and  no  small  degree  of 
patience. 

SAi-tKON,  Meadow,  a  poisonous  plant,  having  a  bulbous  root, 
somewhat  resembling  that  of  a  tulip.  Under  certain  modifica- 
tions, it  has  been  recommended  as  a  remedy  for  the  gout ;  but 
we  hear  of  more  mischief  than  advantage  resulting  from  its 
cultivation. 

.Saifkon  Tree,  an  East  Indian  shrub,  which  grows  about  two 
feet  high.  The  flowers,  which  resemble  those  of  the  jessamine, 
never  open  but  in  the  night,  and  seldom  continue  more  than 
three  or  four  days.  They  have  no  smell,  but  exhibit  the  colour 
of  safi'ron,  and  their  eordi'al  virtues  are  much  the  same. 

Sai  ritoN,  is  also  a  name  given  to  several  chemical  prepara- 
tions, from  their  rcscmblanec  in  colour  to  vegetable  sall'ron. 
10  X 
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SAGAPENUM,amedicinalgumresin,  whose  smell  resembles 
that  of  a  pine. 

SAGARA,  ill  Hindoo  Mythology,  is  a  personification  of  the 
ocean. 

SAGATHEE,  a  slight  kind  of  woollen  stuff,  serge,  or  ratteen, 
sometinies  mixed  with  a  little  silk. 

SAGDA,  the  name  of  a  particular  stone  of  a  green  colour, 
bavins  the  property  of  attracting  wood. 

SAGE.     See  Salvia. 

SAGENE.  a  Russian  long  measure,  five  hundred  of  which 
make  a  verst,  equal  to  seven  English  feet. 

SAGGING  to  Leeward,  the  movement  by  which  a  ship 
makes  a  considerable  lee-way,  or  is  driven  far  to  leeward  of 
the  course  whereon  she  apparently  sails.  It  is  generally  ex- 
pressed of  heavy  sailing  vessels,  as  opposed  to  keeping  well  to 
windward,  or,  in  the  sea  phrase,  holding  a  good  wind. 

SAGITTA,  the  Arroiv,  one  of  the  northern  constellations. 
See  Constellation. 

Sagitta,  in  Trigonometry,  is  the  same  as  the  versed  sine 
of  any  arch,  and  is  so  called,  because  it  resembles  a  dart  or 
arrow  standing  on  the  chord  of  an  arc. 

Sagitta,  in  Geometry,  is  used  by  seme  old  authors,  to  de- 
note the  absciss  of  any  curve. 

SAGITTARIUS,  the  Archer,  f,  is  the  last  of  the  autumnal, 
and  the  third  of  the  southern  signs,  agreeably  to  the  fixed 
zodiac  ;  and  the  sun  accordingly  enters  it  on  the  22d  of  Novem- 
ber. But  reckoning  by  the  visible  and  moveable  zodiac,  Sagitta- 
rius is  actually  in  possession  of  the  first  winter  sign,  for  the 
sun  enters  it  about  the  7th  of  December,  as  is  obvious  by 
leference  to  the  Celestial  Globe. 

Boundaries  and  Contents. — Sagittarius  is  bounded  on  the 
north  by  Scutum  Sobieski  and  Anlinous  ;  east  by  Capricornus 
and  Microscopium  ;  south  by  Corona  .A.ustralis,  Indus,  and 
Telescopiam;  and  west  by  Scorpio.  It  contains  sixty-nine 
stars,  riz.  five  of  the  third  magnitude,  nine  of  the  fourth,  Sec. 
One  of  the  largest  stars  in  this  sign,  and  J.  is  situated  by  the 
middle  of  the  bow,  and  rises  on  the  south-east  by  S.  i  E.  point 
of  the  horizon,  at  London.  Its  declination  is  29"  54'  33 "  south  ; 
Its  right  ascension  272°  21'  57"  ;  and  it  rises  and  culminates  as 
ni  the  following  table,  for  the  first  day  of  every  month  in  the 
year:  Meridian  altitude  8°  3-4'  27". 


Month. 

Jan. 

Feb. 

Mar. 

April 

May 

June 


Rises. 
bo.  mi. 

8  30  M. 

6  18  U. 

4  2.i  M. 

2  33  M. 
12  4.5  M. 
10  30    A. 


c 

IILM.       1 

0 

mi 

1 

2.5 

M. 

0 

10 

M. 

7 

20 

M. 

5 

25 

M. 

3 

3.5 

M. 

1 

20 

M. 

Honth. 

Hrsp.s 

ho.  mi. 

ClIIM 
bo.  mi. 

July 

3  32 

A. 

11   25 

A 

Aug. 

6  40 

A. 

9  30 

A 

Sept. 

4  35 

A. 

7  30 

A 

Oct. 

2  50 

'A- 

5  40 

A 

Nov. 

12  54 

A. 

3  50 

:\ 

Dec. 

10  47 

M. 

1  45 

A 

SAGO,  a  simple  brought  from  the  East  Indies,  of  considerable 
use  in  diet,  as  a  restorative.  It  is  produced  from  the  pith  of  a 
kind  of  palm  which  grows  in  the  East  Indies,  called  the  cycas 
circina'is. 

S.A.GOUIN,  in  Zoology,  the  name  of  a  bea  iiiful  species  of 
monkey. 

S  AGUM,  the  name  of  a  military  garment  worn  by  the  Greeks, 
Romans,  and  Gauls,  in  the  manner  of  a  cloak  or  cassock. 

SAGVVIRE,  a  liquor  in  the  East  Indies,  drawn  from  a  tree 
of  ihe  palm  kind,  of  the  same  nature  as  toddy  or  palm  wine.  It 
IS  refreshing,  wholesome,  but  inebriating. 

SAIC,  a  sort  of  Grecian  ketch,  which  has  no  top-gallant  sail 
nor  mizzen  sail. 

Saic,  an  assemblage  of  several  breadths  of  canvass,  or  other 
texture,  sewed  together,  and  extended  on  or  between  the  ma.^ls, 
to  receive  the  wind,  and  impel  the  vessel  through  the  water. 
The  edges  of  the  cloths  or  pieces  of  which  a  sail  is  composed 
are  generally  sewed  together  with  a  double  seam,  and  the  whole 
is  skirted  round  at  the  edges  with  a  cord  called  the  bolt-rope. 

SAICK,  a  Turkish  vessel  rigged  in  a  peculiar  manner,  and 
well  adapted  for  the  conveyance  of  merchandise. 

S.MGA,  in  Ziiolosy,  a  species  of  antelope,  the  characters  of 
which  are,  that  the  horns  are  pale,  and  almost  transparent,  dis- 
tant at  their  bases,  and  bent  in  form  of  a  lyre.  It  inhabits  Poland, 
^Moldavia,  the  Carpathian  mountains,  Caucasus,  and  may  be 
found  on  the  borders  of  the  Caspian  and  Euxine  sea.     lis  resi- 


dence is  generally  in  the  open  desert,  in  nbich  salt  springs 
abound,  and  its  food  is  saline,  acrid,  and  aromatic  vegetables. 

SAILS,  are  all  contained  either  between  three  or  four  sides;  or, 
as  they  are  otherwise  termed,  they  are  either  triangular  or  qua 
drilateral.  The  former  of  these  are  sometimes  spread  by  a  yard, 
as  lateen  sails,  or  by  a  stay,  as  stay  sails,  or  by  a  mast,  as  shoul- 
der of  mutton  sails;  in  all  which  cases  the  foremost  leech  or 
edge  is  attached  to  the  yard,  mast,  or  stay,  throughout  its  whole 
length.  The  latter,  or  those  which  are  four-sided,  are  either 
extended  by  yards,  as  the  principal  sails  ot  a  ship,  or  by  yards 
and  booms,  as  the  studding  sails,  drivers,  ringtails,  and  all 
those  sails  which  are  set  occasionally  ;  or  by  gafis  and  booms, 
as  the  main-sails  of  sloops  and  brigantines.  The  principal  sails 
of  a  ship  are  the  courses  or  lower  sails ;  the  top  sails,  which 
are  next  in  order  above  the  courses,  and  the  top  gallant  sails, 
which  are  extended  above  the  top  sails.  The  courses  are,  the 
main-sail,  fore-sail,  and  mizzen ;  the  sprit-sail,  main  stay-sail, 
fore  stay-sail,  and  mizzen  stay-sail :  but  more  particularly  the 
three  first.  The  main  stay-sail  is  rarely  used,  except  in  small 
vessels.  In  all  the  quadrilateral  sails,  the  upper  edge  is  called 
the  head,  the  sides  or  skirts  are  called  leeches,  and  the  bottom 
or  lower  edge  is  termed  the  foot ;  if  the  head  is  parallel  to  the 
foot,  the  two  lower  corners  are  denominated  clues,  and  the 
upper  corners  earings.  In  all  triangular  sails,  and  in  those 
four-sided  sails  wherein  the  head  is  not  parallel  to  the  foot,  the 
foremost  corner  at  the  foot  is  called  the  tack,  and  the  after 
lower  corner  the  clue ;  the  foremost  head  is  called  the  fore 
leech,  and  the  hindmost  the  after-leech.  The  heads  of  most 
four-sided  sails,  and  fore-leeches  of  lateen  sails,  are  attached  to 
their  respective  yard  or  galT  by  a  number  of  small  cords  called 
robands,  or  by  a  lacing,  and  the  upper  extremities  are  made 
fast  by  earings.  The  stay-sails,  are  extended  upon  stays  be- 
tween the  masts,  whereon  they  are  drawn  up  or  down  occasion- 
ally, as  the  curtain  slides  on  its  rod,  and  their  lower  parts  are 
stretched  out  by  a  lack  and  sheet.  The  main-sail  and  fore-sail 
have  a  rope  and  a  large  single  block  made  last  to  each  clue  ; 
the  ropes  called  tacks  lead  forward  to  the  chess  trees  and  bum- 
kins,  and  the  block  receives  a  thick  rope  from  aft,  vihich  is 
termed  the  sheet.  The  clues  of  the  top-sails  are  drawn  out  to 
the  extremities  of  the  low  er-yards,  by  two  large  ropes  called 
top-sail  sheets,  and  the  clues  of  the  top-gallant  sails  are  in  likd 
manner  extended  upon  the  top-sail  yard-arms  by  ropes  called 
top-gallant  sheets.  The  royals  are  set  above  the  top-gallant 
sails,  and  the  studding  sails  beyond  the  leeches  or  skirts  of  the 
main-sail  and  fore-sail,  and  of  the  top-sails  and  top-gallapt- 
sails,  their  upper  and  lower  edges  being  extended  by  smalt 
yards,  and  by  poles  run  out  l>eyond  the  extremities  of  the  yards 
for  this  purpose.  These  sails  are,  however,  only  used  in  mode- 
rate weather.  All  sails  derive  their  name  from  the  mast,  yard, 
or  stay,  upon  which  they  are  extended.  Thus  the  principal  sail 
extended  upon  the  main-mast  is  called  the  main-sail ;  the  next 
above,  which  stands  upon  the  main-top-mast,  is  terrr?d  the 
main-top  sail ;  that  which  is  spread  across  the  main-top  gallant 
mast,  is  named  the  main- top-gallant  sail;  the  sail  above  it  is 
called  the  main-royal.  In  the  same  manner  there  are  the  fore- 
sail, fore-top  sail,  fore-top-gallant  sails,  and  fore-ro_\  al ;  the  miz. 
zcn,  mizzen-top  sail,  mizzen  lop-gallant  sail,  and  mizzen  royal. 
Thus  also  there  are  the  main-stay  sail,  main  top-mast-stay  sail, 
main  top-gallant-stay  sail,  and  a  middle  stay  sail,  which  stands 
between  the  two  last) ;  all  these  stay-sails  are  between  the  main 
and  fore  mast ;  the  stay  sails  between  Ihe  main  and  mizzen 
masts  are  the  mizzen  stay  sail,  the  mizzen  top-mast  stay  sail, 
the  mizzen  top-gallant  slay  sail,  and  sometimes  a  mizzen  royal- 
stay  sail.  The  sails  between  the  fore-mast  and  the  bowsprit 
arc  the  fore  stay-sail,  the  fore  top-mast-stay  sail,  the  jib,  and 
sometimes  a  flying  jib;  audi  even  a  middle  jib:  there  are  be- 
sides two  and  sometimes  three  square  sails  extended  by  yards 
under  the  bowsprit  and  jib-booms,  one  called  the  sprit-sail, 
the  second  the  spirit-sail  top-sail,  and  the  third  the  sprit-sail 
lop-gallant  sail  ;  the  studding  sails  being  extended  upon  the 
diiferent  yards  of  the  main-mast  and  fore  mast,  are  also  named, 
according  to  their  stations,  the  lower  top-mast,  or  top-gallant 
studding-sails.  The  ropes  by  which  the  lower  yards  of  a  ship 
are  hoisted  up  to  their  proper  height  on  the  masts  are  called 
thejears  ;  in  all  other  cases  the  ropes  employed  for  this  purpose 
are  called  halliards;  hence  the  sails  are  expanded  by  halliards, 
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tacks,  sheets,  and  bowlines;  and  are  drawn  up  togcdier,  or 
trussed  up,  by  biint-lincs,  chu-lincs,  kicli-hncs,  r<el'-laekle.s, 
slab-lines,  anil  spillins-lincs,  the  lii);lier  studiliiit;-sails,  and  llie 
stay-sails  arc  drawn  down  so  as  to  lie  taken  in  by  down-liauls, 
and  tlic  courses,  top-sails,  and  top-t;nllant  sails,  are  wheeled 
about  the  mast  so  as  to  suit  the  various  directions  of  the  wind 
by  braces. 

After  Sails,  are  those  that  belong  to  the  main  mast  and 
mizzvn.  They  keep  the  sliip  to  windward,  on  whieli  account 
ships  sailinij  on  a  quarter  wiiul  retjuire  a  head-sail  and  an  alter 
sail,  OIK'  to  ('(lunterinaiul  the  other. 

jSctltiiy  Sail,  is  only  a  sail  laid  over  the  nettinRS. 

Sail,  is  also  applied  to  a  vessel  seen  at  a  distance  under 
sail,  as  "  We  saw  three  sail  in  the  north-east.". 

To  Set  Sail,  is  to  expand  the  sails  in  order  to  besin  the 
action  of  sailini;.  Tu  louse  SaiU,  is  to  unfurl  them,  and  to  let 
them  hang  luose  to  dry.  'J'li  make  Sail,  is  to  extend  an  addi- 
tional quantity  of  sail,  so  as  to  increase  the  ship's  velocity.  To 
tliorlen  Sail,  is  to  reduce  or  take  in  part  of  the  sails.  To  strike 
Sail,  is  to  lower  it  suddenly,  which  is  particularly  used  in 
saluting  or  doing  bomage.to  a  superior  force,  or  to  one  whom 
the  law  of  nations  acknowledges  as  superior  in  certain  regions. 
Thus  all  foreign  vessels  strike  to  an  English  man-of-war  in  the 
British  seas.     See  the  article  Salute. 

SAILING,  in  Navigation,  denotes  the  act  of  conducting  a 
vessel  from  one  port  to  another,  by  means  of  the  aelioii  of  the 
wind  upon  her  sails,  being  otherwise  expressed  by  the  most 
significant  term.  Navigation. 

Sailing,  is  distinguished  into  different  cases,  according  to 
the  principles  upon  which  the  computations  are  founded,  as 
Plane  Sailing,  Middle  Latitude  Sailiny,  Mercaior  Sailing,  Glo- 
bular Sailing,  &c. 

Platie  Sailing,  is  that  which  is  performed  od  a  supposition 
of  the  earth  being  au  extended  plane  surface,  and  by  means  of 
plane  charts,  in  which  case  the  meridians  are  considered  as 
parallel  lines,  the  parallels  of  latitude  at  right  angles  to  the 
meridians,  and  the  lengths  of  the  degrees  on  the  meridians, 
equator,  and  parallels  of  latitude,  as  every  where  equal.  Here 
the  principal  terms  are  the  latitude,  distance,  and  departure  ; 
ditference  of  latitude  and  rhumb,  longitude  having  no  place  in 
plane  sailing.  It  is  obvious,  however,  that  calculations  con- 
ducted on  tiiese  principles  must  be  too  erroneous  to  be  depend- 
ed upon  in  any  case,  and  therefore  it  would  be  baX  wasting  the 
reader's  time  to  enter  farther  into  an  explanation  of  this  case, 
which  is  now  nearly  if  not  wholly  disused  by  navigators. 

Traverse  Sa\ use,  may  he  detined  compound  plane  sniling, 
being  the  method  of  working,  or  calculating  traverse  or  com- 
pound courses  so  as  to  reduce  them  into  one.  This  is  used 
when  a  ship,  having  to  sail  from  one  port  to  another,  is  by  rea- 
son of  contrary  winds,  or  other  obstacles,  obliged  to  tack  and 
sail  upon  dilferent  courses,  which  are  then  to  be  brought  into 
one  ;  and  hence  the  difference  of  latitude,  departure,  and  other 
circumstances,  determined  as  in  plane  sailing. 

6'/o6u/fl)- Sailing,  is  the  method  of  estiinating  a  ship's  mo- 
tion and  run,  upon  principles  drawn  from  the  globular  figure  of 
the  earth.  In  this  its  most  extended  sense,  globular  sailing 
comprehends  Parallel,  Mercaior,  Middle  Latitude,  and  Great  Cir- 
cle Sailing  ;  for  a  definition  of  each  see  the  following  articles. 

Parallel  Sailing,  is  the  sailing  on  a  parallel  of  latitude,  or 
parallel  to  the  eijuator,  of  h  hieli  there  are  three  cases. 

1.  Given  the  distance  and  dill'ereiice  of  longitude  ;  to  find  the 
latitude,  which  is  performed  by  the  following  rule: — As  the  dif- 
ference of  long. :  the  distance :  :  the  radius :  the  cosine  of  the 
latitude. 

2.  Given  the  latitude  and  difference  of  longitude;  to  find 
the  distance.  Rule-  As  radius  :  the  cosine  of  the  latitude  :  : 
the  dillereiicc  of  longitude  :  the  distance. 

3.  The  latitude  and  distauee  being  siven  to  find  the  difference 
of  longitude.  Kuh  :  As  cosine  of  latitude  :  radius  ::  the  dis- 
tance :  the  dificicnce  of  longitude. 

Middle  Latitude  Sailing, is  a  method  of  resolving  the  eases  of 
globular  sailing,  by  means  of  the  middle  latitude  between  that 
departed  from  and  that  come  to.  This  method  is  not  accurate, 
'oeing  founded  on  the  principles  of  plane  and  globular  sailing 
conjointly  ;  viz.  on  a  supposition  that  the  departure  is  reckoned 
u  a  meridional  distance  in  that  latitude,  which  is  the  middle 


parallel  between  the  latitude  sailed  from  and  the  latitude  com? 
to:  uhlrh  nould  be  correct,  if  the  cosine  of  a  middle  latitude 
was  an  aritlinielical  mean  between  the  cosine  of  two  extreme 
latitu<k'S  ;  and  the  departure  between  two  places  on  an  oblique 
rhumb,  ei|ual  to  the  meridional  distance  in  the  middle  latitude  ; 
but  neither  of  these  eases  obtain.  Yet  when  the  parallels  are 
near  the  equator,  or  near  to  each  other,  in  any  latitude,  the  error 
is  not  considerable.  This  method  seems  to  have  been  invented 
on  account  of  the  easy  niannir  in  which  the  several  cases  may 
be  resolved  by  the  traverse  table  ;  and  when  a  table  of  meridio- 
nal parts  is  not  at  hand,  the  compulations  may  he  made  as  fol- 
lows ;  fir.  Take  half  the  sum  of  the  two  given  latitudes  forthc 
middle  latitude,  then  say, 

I.  As  cosine  of  mid.  lat.  :  the  radius  : :  the  departure  :  diff. 
of  longitude. 

•i.  As  cosine  of  mid.  lat.  :  tan.  of  course  :  :  diff.  of  lat.  :  diff. 
of  longitude. 

Rigid  Sailing,  is  when  a  voyage  is  performed  on  .some  one 
of  the  four  cardinal  points.  If  a  ship  sail  under  the  meridian 
on  the  north  orsoutli  points,  she  varies  not  in  longitude.  If  she 
sail  under  the  equinoctial  on  the  cast  or  west  points,  she  changes 
only  the  longitude.  If  from  any  place  she  sails  directly  castor 
west,  she  only  alters  the  longitude. 

Ohliijue  Sailing,  though  in  many  cases  the  bearing  and  dis- 
tances of  places  are  determined  by  the  solution  of  right-angled 
triangles,  yet  at  sea  there  are  several  in  which  oblique  posi- 
tions can  be  observed.  The  doctrine  of  plane  triangles  is  also 
applicable  to  the  method  of  sailing  by  w  indward.  It  may  be  ob- 
served, ingeneral,  that  when  the  wind  is  directly  or  partly  against 
the  ship's  direct  course  to  the  place  whither  she  is  bound,  she 
reaches  her  port  by  a  kind  of  zigzag  or  z-like  course,  which  is 
made  by  sailing  with  the  wind  lirst  on  one  side  of  the  ship  and 
then  on  the  other.  The  windward  or  weather-side  of  a  ship  is 
that  side  on  which  the  wind  blows  ;  the  other  being  called  the 
leeward  or  lee  side.  When  a  ship  sails  the  same  way  the  wind 
blows,  and  the  wind  is  said  to  be  right  aft,  or  right  astern,  her 
course  is  then  sixteen  points  from  the  wind.  When  a  ship  sails 
with  the  wind  blowing  directly  across  her,  she  is  said  to  have 
the  wind  on  the  beam,  and  her  course  is  eight  points  from  the 
wind.  When  a  ship  endeavours  to  sail  towards  that  point  ofihe 
compass  from  whence  the  wind  blows,  she  is  said  to  sail  on  the 
wind,  or  to  ply  to  windward.  A  vessel  sailing  as  near  as  she 
canto  the  point  from  whence  the  wind  blows,  is  said  to  be  close 
hauled:  most  ships  will  lie  within  aboutsix  points  of  the  wind, 
but  sloops  and  some  other  vessels  will  lie  much  nearer.  When 
a  ship  sails  on  a  wind,  the  windward  tacks  are  always  hauled 
forwards  and  the  leeward  sheets  aft.  The  starboard  tacks  are 
aboard  when  the  starboard  side  is  to  windward,  and  the  lar- 
board to  leeward  ;  the  birboard  tacks  are  aboard  when  the  lar- 
board side  is  to  windward,  and  the  starboard  to  leeward.  In 
order  to  know  how  near  the  wind  a  ship  will  lie.  observe  the 
course  she  goes  on  each  tack,  when  she  is  close-hauled  ;  then 
half  the  number  of  points  between  the  two  courses  will  shewr 
how  near  the  wind  that  ship  will  lie.  The  most  eoninion  cases 
in  turning  to  windward  maybe  constructed  by  the  following 
precepts.  Having  drawn  the  meridian  and  parallel  of  latitude 
(or  east  and  west  line)  in  a  circle  repieseniing  the  horizon  of 
the  place,  mark  in  the  circumference  of  the  place  of  the  wind  ; 
draw  the  rhumb  passing  through  the  place  bound  to,  and  lay 
thereon  the  distance  of  that  place  from  the  centre.  On  each 
side  of  the  wind,  lay  off  in  the  circumference  the  points  of  de- 
grees, shewing  how  near  the  wind  the  ship  can  lie,  and  draw 
these  rhumbs  ;  the  first  course  wiU  be  on  one  of  these  rhumbs, 
according  to  the  tack  the  ship  leads  with;  draw  a  line  from 
the  place  bound  to,  parallel  to  the  other  rhumb,  and  meeting 
the  first,  and  this  will  shew  the  course  and  distance  on  the 
other  tack. 

Mereatm-'s  SAILING,  is  the  art  or  resolving  the  several  eases 
of  globular  sailing  by  plane  trigonometry,  with  the  assistance 
of  a  table  of  meridional  parts,  or  of  logarithmic  tangents.  Me- 
ridional pans,  miles,  or  minutes,  arc  the  parts  by  which  the  me- 
ridians in  a  Merealor's  Chart  increase,  as  the  parallels  of  lati- 
tude decrease.  The  cosine  of  the  latitude  of  any  place  being 
equal  to  the  radius  or  semi-diameter  of  that  parallel ;  therefore, 
in  the  true  sea-chart,  or  nautical  planisphere,  this  radius  being 
the  radius  of  the  equinoctial,  or  whole  sine  of  ninety  degrees, 
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tbe  meridional  parts  at  each  degree  of  latitude  must  increase 
as  the  secants  of  the  arch  contained  between  that  latitude  and 
the  equinoctial  decrease.  Tbe  manner  of  working  with  the  me- 
ridional parts,  and  logarithmic  tangents,  will  appear  from  the 
two  following  cases. 

1.  Let  the  latitudes  of  two  places  be  given,  and  the  meridi- 
onal difference  of  latitude  between  them  be  required.  By  the 
meridional  parts,  when  they  are  on  the  same  side  of  the  equa- 
tor, say  tbe  difference  ;  when  on  different  sides,  the  sum  of  the 
meridiona.  parts  answering  to  each  latitude  will  give  the  me- 
ridional difference  of  latitude  required.  By  logarithmic  tan- 
gents, when  they  are  on  the  same  side  of  the  equator,  say  the 
difference  of  the  logarithmic  tangents  ;  when  on  different  sides, 
the  sum  of  the  logarithmic  co-tangents,  abating  the  index  of  the 
half  CO  latitudes,  divided  by  12,63,  will  give  the  meridional  dif- 
ference of  longitude  required. 

2.  Let  the  latitude  of  one  place  and  the  meridional  difference 
of  latitude  between  that  and  another  place  be  given,  and  tbe 
latitude  of  the  other  place  be  required.  The  sum  of  the  meri- 
dional parts  of  the  given  latitude,  and  the  given  meridional  dif- 
ference of  latitude,  when  they  have  like  names,  found  in  the 
table  of  meridional  parts,  will  give  the  latitude  sought.  Or,  mul- 
tiply the  given  meridional  differences  of  latitude  by  12,68,  and 
in  the  former  case  subtract,  but  in  the  latter  case  add  the  pro- 
duct to  the  logarithmic  tangent  of  the  given  half  co-latitude, 
the  degrees  corresponding  to  the  tangent  of  the  remainder,  or 
of  the  sum,  being  doubled,  will  give  the  co-latitude  required. 

Circular,  or  Great  Circle  Sailing,  is  the  art  of  finding  what 
places  a  ship  must  go  through,  and  what  courses  to  steer,  so 
that  her  track  shall  be  in  the  arc  of  a  great  circle,  or  nearly  so, 
passing  through  the  place  sailed  from,  and  that  bound  to.  This 
method  of  sailing  has  been  proposed,  beeause  the  shortest  dis- 
tance between  two  places  on  the  sphere  is  an  arc  of  a  great 
circle  intercepted  between  them,  and  not  the  spiral  or  rhumb 
passing  through  them,  unless  that  rhumb  coincides  with  a  great 
circle  which  can  only  be  on  a  meridian  or  on  tbe  equator.  As 
the  solutions  of  the  cases  in  Mercator's  sailing  are  performed 
by  plane  triangles,  in  this  method  of  sailing  they  are  resolved 
by  the  means  of  spheric  triangles.  To  bring  sailing  to  certain 
rules,  M.  Renau  computes  the  force  of  the  water  against  the 
ship's  rudder,  stern,  and  side,  and  that  of  the  wind  against  her 
sails.  In  order  to  this,  he,  1.  considers  all  fluid  bodies,  as  the 
air,  water,  &c.  as  composed  of  little  particles,  which  when  they 
act  upon  or  move  against  any  surface,  do  all  move  parallel  to 
one  another,  or  strike  against  the  surface  after  the  same  man- 
ner. 2.  That  the  motion  of  any  body,  with  regard  to  the  surface 
on  wliich  it  is  to  strike,  must  be  either  perpendicular,  parallel, 
or  oblique.  The  author  then  proceeds  to  illustrate  his  observa- 
tions with  several  examples. — Another  author  on  this  subject 
observes,  when  a  ship  changes  her  state  of  rest  into  that  of 
motion,  as  in  advancing  out  of  a  harbour,  or  from  her  station  at 
anchor,  she  acquires  her  motion  very  gradually,  as  a  body  which 
arrives  not  at  a  certain  velocity  till  after  an  infinite  repetition 
of  the  action  of  its  weight.  The  first  impression  of  the  wind 
greatly  affects  the  velocity,  because  the  resistance  of  the  water 
might  destroy  it,  since  the  velocity  being  but  small  at  first,  the 
resistance  of  the  water  which  depends  upon  it  will  be  very 
feieble,  but  as  the  ship  increases  her  motion  the  force  of  the 
wind  on  her  sails  will  be  diminished  ;  whereas,  on  the  contrary, 
the  resistance  of  the  water  on  the  bow  will  accumulate  in  pro- 
portion to  the  velocity  with  which  the  vessel  advances.  Tlius 
the  repetition  of  the  degrees  of  force  which  the  action  of  the 
sails  adds  to  the  motion  of  the  ship,  is  perpetually  decreasing, 
while,  on  the  contrary,  the  new  degrees  added  to  the  effort  of 
resistance  on  the  bow,  are  always  augmenting.  The  velocity  is 
then  accelerated  in  proportion  as  the  quantity  added  is  greater 
than  that  wliich  is  subtracted  :  but  when  the  two  powers  be- 
come equal,  when  the  impression  of  the  wind  upon  the  sails  has 
lost  so  much  of  its  force  as  only  to  act  in  proportion  to  the 
opposite  impulse  of  resistance  on  the  bow,  the  ship  will  then 
acquire  no  additional  velocity,  but  continue  to  sail  with  a  con- 
stant uniform  motion.  The  great  weight  of  the  ^hip  may  indeed 
prevent  her  from  acquiring  her  greatest  velocity,  but  when  she 
has  attained  it,  she  will  advance  by  her  own  intrinsic  motion, 
without  gaining  any  new  degree  of  velocity,  or  lessening  what 
she  has  acquired.    She  moves  then  by  her  own  proper  force, 


in  vacuo,  without  being  afterwards  subject  either  to  the  effort  of 
the  wind  on  the  sails,  or  to  the  resistance  of  the  water  on  the 
bow.  If  at  any  time  the  impulsion  of  the  water  on  the  bow- 
should  destroy  any  part  of  the  velocity,  the  effort  of  the  wind 
on  the  sails  will  revive  it,  so  that  the  motion  will  continue  the 
same.  It  must,  however,  be  observed,  that  this  slate  will  only 
subsist  when  these  two  powers  act  upon  each  other  in  direct 
opposition,  otherwise  they  will  mutually  destroy  one  another. 
The  whole  theory  of  working  ships  depends  on  this  counter- 
action, and  the  perfect  equality  which  should  subsist  between 
the  effort  of  the  wind  and  the  impulsion  of  the  water. 

Order  of  SAILING,  the  general  disposition  of  a  fleet  of  ships 
when  proceeding  on  a  voyage  or  an  expedition.  It  is  generally 
found  most  convenient  for  ships  of  war  to  be  formed  in  three 
parallel  lines  or  columns. 

SAIL- LOFT,  a  large  apartment  in  dock-yards,  where  the  sails 
are  cut  out  and  made. 

SAILMAKER,  a  subaltern  officer  on  board  ships  of  war, 
who,  with  his  mates,  has  the  care  of  repairing  or  altering  the 
sails,  according  to  tbe  captain's  directions. 

SAILOR,  a  person  trained  in  the  exercise  of  fixing  the  ma- 
chinery of  a  ship,  and  managing  her  either  at  sea,  or  in  a  road 
or  harbour. 

SAINTFOIN,  in  Agriculture,  a  species  of  plant,  of  the  artifi- 
cial grass  kind,  frequently  raised  as  food  for  cattle,  both  green 
and  dried  :  it  is  sometimes  called  boly-hay,  or  wholesome  bay, 
from  its  peculiar  nutritive  qualities.  It  rises  in  the  stem  from 
one  to  two  feet  high,  and  has  tufts  of  red  flowers  from  three  to 
five  inches  in  length.  It  was  originally  brought  into  this  king- 
dom from  France,  or  the  Low  Countries. 

SAKER,  a  name  formerly  used  for  a  small  species  of  cannon, 
of  which  there  were  three  sorts. 

SAL  AMMONIAC,  in  Chemistry,  a  salt  composed  of  muria- 
tic acid  and  ammonia,  or  the  volatile  alkali.  This  substance, 
highly  refined,  is  called  spirits  of  hartshorn. 

Sal  Ammoniac,  in  the  Materia  Medica,  is  an  inodorous  salt, 
of  a  bitterish,  acid,  and  cool  taste ;  persistent  in  the  air,  and 
not  easily  reduced  to  powder. 

SALACASE,  the  name  given  to  a  bird  in  the  Philippine 
islands,  by  whose  flight  the  inhabitants  pretend  to  foretell  future 
events. 

SALAD  Herbs,  in  Gardening,  esculent  plants,  from  which 
salads  are  collected.  These  are  of  various  kinds,  and  are  now 
procured  at  all  seasons  of  the  year. 

SALAGRAMA,  a  stone  found  in  the  river  Nepaul,  and  con- 
sidered by  many  sects  of  Hindoos  as  sacred,  and  containing 
something  mystical. 

SALAMANDER,  a  name  given  to  several  species  of  lizards. 
Of  this  creature  many  strangely  fabulous  accounts  have  been 
published. 

SALARY,  a  stipend  allowed  to  any  person,  in  consideration 
of  bis  industry  and  services,  in  nnother  man's  business. 

SALAYASIR,  a  small  species  of  duck,  not  larger  than  a 
pigeon,  inhabiting  the  marshes  of  the  Philippine  islands.  It  is 
most  beautifully  coloured.  ^ 

SALE  of  Goods.  If  a  man  agrees  for  the  purchase  of  goods, 
he  shall  pay  for  them  before  be  carries  them  away,  unless 
some  terra  of  credit  is  expressly  agreed  upon  by  the  parlies. 
If  a  man,  upon  the  sale  of  goods,  warrants  them  to  be  good, 
the  law  annexes  to  this  contract  a  tacit  warranty,  that  if  they  be 
not  so,  he  shall  make  compensation  to  the  purchaser:  such 
warranty,  however,  must  be  on  the  sale.  But  if  the  vender 
knew  the  goods  to  be  unsound,  and  has  used  any  art  to  disguise 
them,  or  if  in  any  respect  they  differ  from  what  he  represents 
them  to  be  lo  the  purchaser,  he  will  be  answerable  for  their 
goodness,  though  no  general  w arranty  will  extend  to  those  de- 
fects that  are  obvious  to  the  senses.  If  two  persons  come  to  a 
warehouse,  and  one  buys,  and  the  other,  to  procure  him  credit, 
promises  the  seller,  "  If  he  do  not  pay  you,  I  will  ;  "  this  is  a 
collateral  undertaking,  and  void  without  writing,  by  the  statutes 
of  frauds ;  but  if  he  say, "  Let  him  have  the  goods,  I  will  be  your 
paymaster,"  this  Is  an  absolute  undertaking  as  for  himself,  and  he 
shall  be  intended  to  be  the  real  buyer,  and  the  other  to  act  only 
as  his  servant.  The  question  in  these  cases  is  always,  which 
party  was  originally  trusted?  For  if  the  party  to  whom  the 
goods  are  delivered  was  ever  considered  responsible,  the  en- 
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pagcmcnt  of  tlic  ollior  is  void,  unless  it  h  in  writing  ;  nflor 
earnest  is  Riven,  tlic  vender  eannut  sell  llie  (iixxls  to  nnoiher 
uithout  a  default  in  tlic  vender,  and  llierelbre,  if  the  vendee 
does  not  come  nnd  pay,  and  take,  the  poods,  the  vender  on^ht 
lo  K'*t  '''"'  noliec  i'or  that  pnrpose:  liien  if  he  <locs  not  cook' 
and  pay,  and  take  awny  th<'  poods  in  convenient  time,  the 
aprecnient  is  dissolved,  and  he  is  at  liLierty  to  sell  them  to  any 
other  person. 

SALKP,  or  Salot.     See  SiGo. 

SALKT,  in  War,  a  lipht  covering  for  the  head,  anciently  worn 
by  the  li;;;ht  horse.  It  was  little  mure  than  a  liarc  cap,  but 
would  resist  a  heavy  lilow. 

SALIANT,  in  Kortilieation,  projeclinp;  as,  a  saliant  ansle. 

SALIC,  or  Saiku'e  Law,  lev  tulicu,  an  ancient  and  fumln- 
incntal  law  of  the  kin;;(loni  of  France,  usually  supposed  to  have 
licen  made  by  Pliaranioiid,  or  at  least  by  Clovis,  in  virtue  of 
which  males  only  arc  to  inherit.  The  ancient  Romans  allowed 
DO  sovereign  women. 

SALl V.\.  The  lluid  secreted  in  the  mouth,  whieli  (lows  plenti- 
fully dnrinp  a  repast,  is  known  by  the  name  of  saliva. 

S.\LIVATION,  in  Medicine,  a  promoting  of  the  llux  of 
saliva  by  means  of  (nedicines,  chielly  by  mercury. 

SALIX,  the  UWoic,  a  genus  of  the  diandiia  class  of  plants, 
and  in  the  natural  method  ranking  under  the  60th  order  amcu- 
taceae.     There  are  .O.'i  species. 

SALLYPORT,  a  large  port  on  each  quarter  of  a  fircship,  out 
of  which  the  officers  and  crew  make  their  es-capc  into  the  boats 
as  soon  as  the  train  is  (ired. 

SALMO,  the  i'ff/moH,  in  Natural  History,  a  genus  of  (ishes 
of  the  order  abdoniiualos.  Gmelin  enumerates  lifty-five  species, 
and  Shaw  sixty-two,  of  which  we  shall  notice  the  following  :  The 
common  salmon.  This  abounds  principally  in  the  northern 
seas,  which  it  (piits  at  particular  periods,  to  ascend  rivers  to  a 
very  considerable  height,  and  deposit  its  spawn  in  them.  In 
order  to  gain  the  favourite  spots  in  rivers  for  this  pnrpose,  which 
are  sometimes  at  the  distance  of  several  hundred  miles  from 
the  ocean,  these  (ishes  will  overcome  difficulties  of  surprising 
extent,  stemming  the  most  rushing  currents,  and  leaping  with 
astonishing  activity  over  various  elevations.  It  is  related  that 
the  same  individual  lishes  will  return  to  the  same  spot  fora  suc- 
cession of  seasons  ;  in  this  respect  exhibiting  preferences  simi- 
lar to  those  of  birds  in  similar  circumstances. — The  common 
trout  is  found  in  almost  all  the  European  streams,  at  least  such 
as  are  cool  and  clear. — Tlie  red  char  is  about  a  foot  long,  very 
similar  in  form  to  the  common  salmon,  but  more  slender.  It 
abounds  in  the  rivers  of  Siberia,  and  the  lakes  of  Germany  ;  and 
in  this  country,  in  the  lakes  of  Cumberland  and  Westmoreland. 
It  is  considered  as  one  of  the  highest  delicacies,  and  has  the 
most  brilliant  colours  and  finest  llavour,  when  inhabiting  the 
coldest  waters. — The  smelt  is  about  seven  inches  long,  highly 
elegant,  of  a  tapering  form,  and  semi-transparent  appearance. 
— The  Greenland  salmon.  These  abound  oil'  the  coast  of  Green- 
land, where  they  are  taken  in  vast  quantities  and  dried,  not  only 
for  the  use  of  man  but  of  cattle,  for  which  they  constitute  a  va- 
laable  food  in  winter.  It  is  about  the  size  of  a  smelt. — The 
grayling  is  about  a  foot  and  a  half  long,  and  abounds  in  the 
mountainous  rivers  in  Europe  and  Asia.  It  resembles  the  trout 
in  form.  In  some  of  the  rivers  of  England,  it  is  found  in  great 
perfection. 

SALON,  or  Saloon,  in  Architecture,  a  very  lofty  spacious 
hall,  vaulted  at  top,  and  sometinieg  comprehending  two  stories 
or  ranges  of  windows. 

SALSOL.^.,  saltwort,  kali,&c.  si  genus  of  the  class  and  order 
pentandria  digynia,  and  in  the  natural  method  ranking  under  the 
l'2th  order,  holoraccic.  The  species  are  thirty-one.  This  plant 
when  burnt  produces  barilla. 

SALT,  Common.  The  preparation  of  tliat  kind  of  salt  which 
is  used  for  culinary  and  economical  purposes  (muriate  of  soda) 
depends  upon  the  well-known  fact,  that  the  salt  contained  in 
the  sea  water  or  brine  springs,  being  a  fixed  body,  will  not  rise 
with  the  vapour  of  the  water.  All  therefore  that  is  wanted  is 
to  expose  any  water  containing  salt  to  evaporation. 

Salt  Marsli,  such  pasture  lands  as  lie  near  tlie  sea,  and  are 
sometimes  overflowed  with  the  tides. 

SALTPETRE.     Sec  Niriii-. 

SALTPITS,  reservoirs  on  a  coast,  to  contain  sea-water  for 
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the  purposes  of  makinf!:  salt.  The  saltncss  of  the  sea,  lakes, 
tvc.  is  a  thing  that  has  long  puzzled  and  perplexed  philosoplier.i 
to  account  for.  Tin;  honnnralile  Mr.  IJojIe  believes  it  to  bo 
supplied  not  only  Iroi.i  rocks  and  masses  of  salt,  which  at  the 
beginning  were,  or  in  some  countries  may  yet  be  found,  either 
at  the  bottom  of  the  sea,  or  at  the  sides,  where  the  water  can 
reach  them,  but  also  from  the  salt  wliieh  the  rivers,  rains,  and 
other  waters,  dissohc  in  llicir  passage  through  divers  parts  of 
the  caith,  and  at  length  carry  with  them  into  the  .sea.  liullon, 
and  most  modern  philosophers,  aerpiicsce  in  this  opinion. 

SALTS,  in  Chemistry,  are  all  the  r:r)stallizable  acids,  or 
alkalies,  or  earths,  or  combination  of  aeids  with  alkalies,  earths, 
or  metallic  oxides. 

S.VLUT.VTION,  the  act  or  ceremony  of  saluting,  greeting, 
or  paying  respect  or  reverence  to  any  one.  In  their  modes  of 
salutation,  most  nations  have  something  peculiar. 

SALUTE,  a  testimony  of  respect  or  of  homage  rendered  by 
the  ships  of  one  nation  to  thof.e  of  another,  or  by  ships  of  the 
same  nation  to  a  superior  or  an  etpial.  This  ceremony  is  va- 
riously performed,  according  to  the  circumstances,  rank,  or 
situation  of  the  parties:  it  consists  in  tiring  a  certain  number 
of  cannon  or  volleys  of  small  arms,  in  striking  the  colours  or 
topsails,  or  in  three  general  shouts  of  the  whole  ship's  crew 
mounted  upon  the  yards  and  rigging  for  that  purpose. 

Saldti:,  the  principal  regulations  with  regard  to  salutes  in 
the  royal  navy  arc  as  follow: — When  a  (lag-officer  salutes  the 
admiral  and  commander-in-chief  of  the  (lect,  he  is  to  give  hiiri 
fifteen  guns  ;  but  when  captains  salute  him,  they  are  to  give 
him  seventeen  guns  ;  the  admiral  or  eommander-in-chicf  of  the 
fleet,  is  to  return  two  guns  less  to  flag-officers,  and  four  less  to 
captains.  Flag-officers  saluting  their  superior  or  senior  officer, 
are  to  give  him  thirteen  guns.  Flag-officers  are  to  return  an 
equal  number  of  guns  to  flag-officers  bearing  their  (lags  on  the 
same  mast,  and  two  guns  less  to  the  rest,  as  also  lo  captains. 
When  a  captain  salutes  an  admiral  of  the  white  or  blue,  he  is 
to  give  him  fifteen  guns  ;  but  to  vice  and  rear  admirals,  thirteen 
guns.  When  a  flag-officer  is  saluted  by  two  or  more  of  his 
majesty's  ships,  he  is  not  to  return  the  salute  till  all  have 
finished,  and  then  to  do  it  with  such  a  reasonable  number  of 
guns  as  he  shall  judge  proper.  In  case  of  the  meeting  of  two 
squadrons,  the  two  chiefs  only  are  to  exchange  salutes.  And 
if  single  ships  meet  a  squadron  consisting  of  more  than  one  flag, 
the  principal  flag  only  is  to  be  saluted.  No  salutes  shall  be 
repeated  by  the  same  ships,  unless  there  has  been  a  separation 
of  six  months  at  least.  None  of  his  majesty's  ships  of  war, 
commanded  only  by  captains,  shall  give  or  receive  salutes  from 
one  another  in  whatsoever  part  of  the  world  they  meet.  A  flag- 
officer,  commanding  in  chief,  shall  be  saluted  upon  his  first 
hoisting  his  flag,  by  all  the  ships  present,  with  such  a  number 
of  guns  as  is  allowed  by  the  first,  third,  or  fifth  articles.  When 
any  of  his  majesty's  ships  shall  meet  with  any  ship  or  ships 
belonging  to  any  foreign  prince  or  state,  within  his  majesty's 
seas,  (which  extend  to  Cape  Finisterre,)  it  is  expected  that  the 
said  foreign  ships  do  strike  their  topsail,  and  take  in  their  flag, 
in  acknowledgment  of  his  majesty's  sovereignty  in  those  seas: 
and  if  any  shall  refuse,  or  olfcr  to  resist,  it  is  enjoined  to  all 
flag-officers  and  commanders,  to  use  their  utmost  endeavours  to 
compel  them  thereto,  and  not  sullcr  any  dishonour  to  be  done 
to  his  majesty.  And  if  any  of  his  majesty's  subjects  shall  so 
much  forget  their  duty,  as  to  omit  striking  their  topsail  in  pass- 
ing by  his  majesty's  ships,  the  name  of  the  ship  and  master, 
and  from  whence,  and  whither  bound,  together  with  affidavits 
of  the  facts,  are  to  be  sent  up  to  the  secretary  of  the  admiralty, 
in  order  to  their  being  proceeded  against  in  the  admiralty  court. 
And  it  is  to  be  observed,  that  in  his  majesty's  seas,  his  majesty's 
ships  arc  in  no  ways  to  strike  to  any ;  and  that  in  no  other  parts, 
no  ship  of  his  majesty  is  to  strike  her  flag  or  topsail  lo  any 
foreigner,  unless  such  foreign  ship  shall  have  first  struck,  or  at 
the  same  time  strike  her  flag  or  topsail,  to  his  majesty's  ship. 
The  flag-oflicers  and  commanders  of  his  majesty's  ships  are  to 
he  careful  to  maintain  his  majesty's  honour,  upon  all  occasions, 
giving  protection  to  his  subjects,  and  endeavouring,  what  in 
them  lies,  to  secure  and  encourage  them  in  their  lawful  com- 
merce; and  they  are  not  to  injure,  in  any  manner,  the  subjeet.s 
of  his  majesty's  friends  and  ailies.  If  a  foreign  admiral  meets 
with  any  of  his  majesty's  ships  and  salutes  them,  be  shall  re- 
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ceive  gun  for  gnn.     If  lie  be  a  vice-admiral,  the  admiral  shall 
answer  with  two  Riins  less.     If  a  rear-admiral,  the  admiral  and 
-vice-admiral  shall  return  two  less;  but  it  the  ship   be  com- 
manded by  a  captain  only,  the  flag-oOicers  shall  give  two  guns 
less,  and  captains  an  equal  number.   When  any  of  his  majesty's 
ship's  come  to  an  anchor  in  a  foreign  port  or  road,  within  can- 
non-shot of  its  forts,  the  captain  may  salute  the  place  with  such 
a  number  of  guns  as  have  been  customary,  upon  good  assurance 
of  having  the  like  number  returned,  but  not  otherwise.     But  if 
the  ship  bears  a  flag,  the  flag-officer  shall  first  carefully  inform 
himself  how  flags  ot  liUe  rank  belonging  to  other  crowned  heads 
have  o-iveu  or  returned  salutes,  and  to  insist  upon  the  same 
terms"  of  respect.     It  is  allowed   to  the  commanders  of  his 
majesty's  ships  in  foreign  parts,  to  salute  the  persons  of  any 
admirals,  commanders-in-chief,  or  captains  of  ships  of  war  of 
foreign  nations,  of  foreign  noblemen,  or  strangers  of  quality  ; 
as  also  the  factories  of  the  king's  subjects,  coming  on  board  to 
visit  the  ship  ;  and  the  number  of  guns  is  left  to  the  commander, 
as  shall  be  suitable  to  the  occasion  and  the  quality  of  the  per- 
sons visiting ;  but  he  is  nevertheless  to  remain  accountable  for 
any  excess'in  the  abuse  of  this  liberty.    If  the  ship  visited  be  in 
company  with  other  ships  of  war,  the  captain  is  not  to  make  use 
of  the  civilities  allowed  in  the  preceding  articles,  but  with  leave 
and  consent  of  the  commander  in-chief,  or  the  senior  captain. 
Merchant-ships,  whether  foreigners  or  belonging  to  his  majesty's 
subjects,  saluting  the  admiral  of  the  fleet,  shall  be  answered  by 
six  guns'  less  ;  when  they  salute  any  other  flag-ships,  they  shall 
be  a^uswered  by  four  guns  less ;  and  if  they  salute  men-of-war 
commanded  by  captains,  they  shall  be  answered  by  two  guns 
less.     If  several  merchant-ships  salute  in  company,  no  return 
is  to  be  made  till  all  have  finished,  and  then  by  such  a  number 
of  guns  as  shall  be  thought  proper;  but  though  the  merchant- 
ships  should  answer,  there  shall  be  no  second  return.     None  of 
his  majesty's  ships  of  war  shall  salute  any  of  his  majesty's 
forts  or  castles  in  Great  Britain  or  Ireland,  on  any  pretence 
■whatsoever. 

SALVAGE,  a  third  part  of  the  value  of  any  thing  reco- 
vered from  the  enemy,  after  having  remained  in  his  possession 
twenty-four  hours,  or  of  any  thing  dragged  up  from  the  bottom 
of  the  sea. 

SALvAGE-Monfi/,  is  a  reward  allowed  by  the  civil  and  statute 
law,  for  the  saving  of  ships  or  goods  from  the  danger  of  the 
sea,  pirates,  or  enemies.  When  any  ship  is  in  danger  of  being 
stranded  or  driven  on  shore,  justices  of  the  peace  are  to  com- 
mand the  constables  to  assemble  as  many  persons  as  are 
necessary  to  preserve  it;  and,  on  its  being  preserved  by  their 
means,  the  persons  assisting  therein  shall,  in  thirty  days  after, 
be  paid  a  reasonable  reward  for  the  salvage,  otherwise  the  ship 
Or  goods  shall  remain  in  the  custody  of  the  officers  of  the  cus- 
toms as  a  security  for  the  same. 

SALVER,  a  flat  dish,  commonly  of  silver  or  other  precious 
raetai,  used  to  set  glasses  on  to  serve  wine  and  other  liquors. 

SALVIA,  Sage,  a  genus  of  the  nionogynia  order,  in  the  dygi- 
nia  class  of  plants,  and  in  the  natural  method  ranking  under 
the  42d  order,  verticillatae.     There  are  79  species. 

SALVING  Sheep,  in  rural  economy,  the  dressing  of  them 
■with  tar  and  grease,  against  the  scab  and  other  diseases. 

SAMARITANS,  an  ancient  sect  among  the  Jews,  still  sub- 
sisting in  some  parts  of  the  Levant,  under  the  same  name. 

SAMARRA,  a  garment  worn  by  heretics  condemned  by  the 
Inquisition  to  be  burned.  It  is  a  kind  of  frock  made  of  sack- 
cloth, of  a  sallron  colour,  and  painted  with  flames  pointing 
downwards.  Sometimes  the  unhappy  victim's  picture  is  drawn 
on  it,  with  devils  dragging  him  to  perdition. 

SAM15UCUS,  Elder,  a  genus  of  the  trigynia  order,  in  the 
penlandria  class  of  plants,  and  in  the  natural  method  ranking 
under  the  43d  order,  dumosae.     The  species  are  only  five. 

SAMIA  TERRA,  in  the  Materia  Medica,  an  earth  of  the 
marl  kind,  found  in  the  island  of  Saraos,  and  much  used  both  in 
medicine,  and  in  the  pottery  of  the  ancients. 

SAMIBL,  the  Arabian  name  of  a  hot  wind  peculiar  to  the 
desert  of  Arabia. 

SAMP,  a  name  given  in  some  parts  of  America  to  a  sort  of 
bread,  made  of  maize  or  Indian  corn.  It  has  been  said,  that 
those  who  feed  on  this  sort  of  bread  are  never  subject  to  the 
Stone,  and  that  they  also  escape  many  other  disorders. 


SAMPHIRE,  a  Sea  Weed,  found  on  land  in  the  vicinity  of 
the  sea  shore,  and  which  is  troublesome  and  difTicult  to 
extirpate. 

Samphire,  for  pickling,  is  a  herb  generally  found  growing 
on  cliffs  near  the  sea.  The  vicinity  of  Dover  is  supposed  to 
produce  some  of  the  best. 

SAMPLE,  of  grain,  seed,  merchandise,  &c  is  a  small  portion 
of  any  such  articles  as  are  to  be  sold,  taken  to  market,  or  other 
places,  for  inspection,  and  as  a  specimen  of  the  quality  of  the 
whole.  The  sample  should  never  be  superior  to  the  aggregate 
which  it  represents. 

SAMSON'S  POST,  a  sort  of  pillar  erected  in  a  ships  hold, 
between  the  lower  deck  and  the  keelson,  under  the  edge  of  a 
hatchway,  and  furnished  with  several  notches,  which  serve  as 
steps  to  ascend  or  descend.  This  post,  being  firmly  dri  ven  into 
its  place,  not  only  serves  to  support  the  beam  and  fortify  the 
vessel  in  that  place,  but  also  to  prevent  the  cargo,  or  materials 
contained  in  the  hold,  from  shilling  to  the  opposite  side  by  the 
rolling  of  the  ship  in  a  turbulent  and  heavy  sea. 

Samson's  Post,  is  also  the  name  of  a  strong  piece  of  timber 
used  on  board  .ships  of  war,  which  being  placed  in  a  sloping 
position,  with  the  upper  end  resting  against  a  beam,  serves,  by 
means  of  a  single  block  lashed  near  its  middle,  to  form  a  return 
for  a  tackle-fall,  and  therefore  affords  space  for  a  greater  num- 
ber of  hands  to  clap  on. 

SANATADOS,  a  name  given  by  the  natives  of  Sicily  to  the 
spongy  excrescence  found  on  the  stalk  of  the  dog-rose.  This, 
dried,  and  reduced  to  a  powder,  they  use  as  an  antidote 
against  the  effects  of  venomous  bites.  When  a  viper  has 
inflicted  a  wound,  the  place  having  been  scarified,  is  sprinkled 
over  with  this  powder,  and  large  doses  are  taken  internally  in 
strong  wine.  Softened  into  a  poultice  with  oil,  it  is  said  to  be 
efficacious  in  the  bite  of  a  mad  dog;  the  powder,  mixed  with 
broth  or  weak  fluids,  being  at  the  same  time  lakcn  internally. 
In  favour  of  this  specific,  the  opinion  is  very  old.  Pliny  says 
that  the  root  of  the  wild  rose,  from  the  stalk  of  which  this  sub- 
stance grows,  was  revealed  in  a  dream,  for  the  curing  of  this 
dreadful  malady.  The  application  is  at  least  worth  trying,  the 
substance  being  very  common,  and  to  be  procured  without 
expense  or  difficulty 

SANCTUARY,  among  the  Jews,  was  the  holiest  and  most 
retired  place  in  the  temple,  in  which  was  preserved  the  ark 
of  the  covenant,  and  into  which  no  one  was  permitted  to 
enter,  except  the  high  priest,  and  he  only  once  a  year. 

Sanctuary,  in  our  ancient  customs,  denotes  an  asylum  or 
place,  privileged  by  the  prince,  for  the  security  of  persons 
guilty  of  capital  offences. 

SAND,  in  Natural  History,  a  genus  of  fossils,  of  great  use 
in  the  glass  mantifacture :  the  white  writing  sand  being  em- 
ployed for  making  the  white  glass,  and  a  coarse  greenish  look- 
ing sand  for  the  green  glass.  In  agriculture  it  seems  to  be  the 
office  of  sand  to  make  unctuous  earths  fertile,  and  fit  to  support 
vegetables,  &c.     See  Husbandry 

Sand  Bar/s,  in  the  art  of  War,  are  bags  filled  with  earth  or 
sand,  holding  each  about  a  cubic  foot ;  their  use  is  to  raise  pa- 
rapets in  haste,  or  to  repair  what  is  beaten  down. 

Sand  Flood,  a  terrible  mischief  incident  to  the  lands  of  Suf- 
folk, and  some  other  parts  of  England  ;  which  are  frequently 
covered  with  vast  quantities  of  sand,  rolling  in  upon  them  like 
a  deluge  of  water  from  sandy  hills  in  their  neighbourhood. 
The  ilnuing  of  sand,  though  far  from  being  so  tremendous 
and  hurtful  as  in  Arabia,  is  of  very  bad  consequences  in  thi.s 
country,  as  many  valuable  pieces  of  sand  has  thus  been  entirely 
lost.  The  best  mode  of  stopping  these  ravages  is  to  plant  the 
arundo  arenaria,  and  other  plants  which  take  firm  root  in  the 
sand. 

SANDAL,  a  rich  kind  of  slipper,  made  of  gold,  silk,  or  other 
precious  stuff,  and  worn  chiefly  by  the  Greek  and  Romanladies. 
It  consisted  of  a  sole,  having  an  opening  at  one  extremity  to 
embrace  the  ancle,  but  leaving  the  upper  part  of  the  foot  bare. 
Sandals  are  still  worn  in  many  countries,  under  many  variations. 
Sandal  Wood,  a  beautifully  coloured  wood,  hard,  and  fra- 
grant in  smell.  It  grows  cliietly  in  India,  and  is  valued  for  its 
nitdicinal  virtues,  and  for  inlaying  in  cabinet  work. 

SVNDAIIACH,  in  Natural  History,  a  very  beautiful  native 
fossil. 
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SANDAnACil  Cum,  a  rcsiiinus  juice,  wliicli  exudes  from  tlic 
trunks  and  tliick  brandies  of  several  kinds  of  jnniper,  in 
warm  climates,  and  particularly  oa  the  coast  of  Africa,  from 
incisions  made  in  tlie  bark.  It  has  a  lishta;(reeable  smell,  and 
is  sumctimes  used  medicinally,  but  [more  (generally  in  making 
varnishes. 

SANDERLING,  a  small  sprisbtly  bird,  found  cliieHy  on  the 
sea  coasts.     Tliey  are  numerous  on  the  shores  of  Cornwall. 

SANUIVEH,  a  whitish  s;ilt,  continually  cast  up  from  the 
tiietal,  as  it  is  called,  w  hereof  glass  is  made  ;  and  swimming  on 
its  surface,  is  skimmed  off. 

SANDSTONE,  in  Mineralogy,  is  essentially  composed  of 
grains  or  particles  of  sand,  either  united  by  a  mixture  with  other 
mineral  substances,  or  adhering  without  any  visible  cement. 
The  grains  of  sandstones  arc  generally  quartz,  sometimes  intcr- 
niixed  with  felspar  or  slate. 

SANGUIFICATION,  in  Physiology,  the  conversion  into 
Mood  of  the  materials  which  supply  the  losses  experienced  by 
that  fluid  in  nutrition,  growth,  secretion,  and  the  other  vital 
processes  to  which  it  is  subservient. 

SANGUINARI.V,  in  Hotatiy,  a  name  suggested  by  the  blood- 
coloured  juice  of  the  \)lant.  Others,  however,  have  derived  the 
name  from  its  edicacy  in  stopping  hemorrhages. 

SANGUINE,  warm,  bold,  brisk,  daring,  abounding  in  blood. 

Sanguine  Stone,  a  kind  of  jasper,  brought  from  New  Spain, 
of  a  dark  brown  colour,  marked  with  spots  of  a  blood-red.  It  is 
sometimes  called  blood-stone  from  its  supposed  virtue  to  stanch 
blood,  cither  when  applied  to  tlie  afl'eolrd  part,  having  been 
first  dipped  in  water,  or  by  the  patient  grasping  it  in  his  liand. 

SANHEDRIM,  among  the  ancient  .lews,  the  supreme  coun- 
cil court,  or  court  of  judicature,  in  which  were  despatched  all 
great  afl'airs  both  of  religion  and  civil  policy. 

SANIDIUM,  in  Natural  History,  a  genus  of  fossils  in  the 
class  of  the  Selenitic. 

SANIES,  in  Medicine,  a  serous  putrid  matter,  issuing  from 
wounds  ;  it  dilfers  from  pus,  wliich  is  thicker  and  white. 

SANQUA,  in  Botany,  a  shrub  nearly  resembling  tea,  and 
found  in  Japan.  Its  leaves,  when  dried,  yield  a  fragrant  smell. 
The  Japanese  females  use  the  decoction  for  washing  their  hair. 
Thunbcrg  says,  the  leaves  are  sometimes  mixed  with  tea,  to 
increase  its  odour. 

SANTEO,  in  Botany,  a  name  given  by  the  people  of  Guinea 
to  an  herb,  which  being  boiled  in  water,  communicates  a  virtue 
to  the  fluid,  that  cures  diseases  in  the  eyes  when  w  ashed  with  it. 

SAP.  The  sap  of  plants,  in  general,  is  very  compound  in  its 
nature  ;  and  contains  most  saccharine,  mucilaginous,  and  albu- 
minous matter  in  the  alburum  ;  and  most  tannin  and  extract  in 
the  bark.  The  cambium,  wliich  is  the  mucilaginous ''.fluid  found 
in  trees  between  the  wood  and  the  bark,  and  which  is  essential 
to  the  formation  of  new  parts,  seems  to  be  derived  from  these 
two  kinds  of  sap;  and  probably  is  a  combination  of  the  muci- 
laginous and  albuminous  matter  of  one  with  the  astringent  mat- 
ter of  the  other,  in  a  state  litted  to  become  organized  by  the 
separation  of  its  watery  parts. 

SAP,  or  Smm',  in  the  art  of  War,  is  the  digging  deep  under 
the  earth  of  the  glacis,  in  order  to  open  a  covered  passage  into 
the  moat. 

SAP-f'o/owt\?,  a  name  given  to  various  expressed  juices  of  a 
\iscid  nature,  which  arc  inspissated  by  slow  evaporation  for 
the  use  of  painters;  as  sapgrcen,  gamboge,  &c. 

SAPANARlA,  aname  given  to  several  plants,  because  the 
leaves  being  bruised  yields  a  substance  producing  a  lather  like 
soap . 

SAPPHIRE.  Telesia  of  Hany  and  corundum  of  Bournon.  A 
valuable  mineral  of  a  beautiful  blue  or  red  colour,  sometimes 
while,  green,  and  yellow.  After  the  diamond  it  is  the  hardest 
substance  in  nature.  The  constituents  of  the  blue  sapphire, 
according  to  Klaproth,  are  92-5  alumina,  66  lime,  and  oxide  of 
iron. 

SAPINDUS.  or  IvniAN  Soap,  the  acrid  rind  of  the  frnit 
serving  instead  of  soap,  but  not  without  hazard  of  injuring  the 
texture  of  the  cloth. 

SAPONACEA  TERRA,  is  a  kind  of  native  alkali,  of  the 
nitre  found  on  tlie  surface  of  the  earth,  mixed  with  dirt,  &c.  in 
the  vicinity  of  .Smyrna;  and  hence  sometimes  called  .Smyrna 
earth.     It  boils  op  apparently  out  of  the  ground,  and  presents 


itsrlf  as  a  fine  whitish  salt.     With  other  ingredients  it  i*  made 
into  soap,  and  applied  to  other  purposes. 

.SAKVIJANDE,  a  dance  said  to  be  originally  derived  from 
the  Saracens.  The  tuno  of  the  sarabandc  is  both  expressive 
and  n.ajcstic. 

SARCASM,  in  Rhetoric,  a  keen  bitter  expression,  which  has 
the  true  point  of  satire,  by  which  the  oraior  seolfs  and  insults 
his  enemy  ;  such  was  that  of  the  Jews  to  our  Saviour, "  He  saved 
others,  himself  he  cannot  save." 

S.MICOCOLL,  a  vegetable  substance  intermediate  between 
sugar  and  gum,  partaking  in  some  measure  of  the  properties  of 
each,  but  certainly  approaching  nearer  to  sugar  than  to  gum. 

SARCOPH.\GUS,asort  of  stone  codin  or  Krav<:,  in  which  the 
ancients  interred  those  whom  they  did. not  burn.  The  stone  of 
which  these  receptacles  were  originally  made,  resembled  a 
reddish  pumice-stone.  It  had  a  saltish  taste,  and  was  reported 
to  decompose  every  portion  of  the  body,  excepting  the  teeth,  in 
about  forty  days. 

SARDACHATES,  a  species  of  agate,  frequently  found  on 
the  margins  of  rivers  in  the  East  Indies. 

SARDIAN,  a  precious  stone,  of  a  blood  coloar,  semitrans- 
parent,  and  sometimes  called  carnelian. 

SARDOA,  a  poisonous  plant,  which  grows  plentifully  in 
Sardinia,  sometimes  called  water  crowfoot. 

S.VRDONYX,  a  precious  stone  consisting  of  a  mixture  of 
the  chalcedony  and  carnelian,  sometimes  in  strata,  but  at 
other  times  blended  together. 

.SARISSA,  a  long  spear  used  by  the  Macedonians. 

SARON,  in  Greek  Mythology,  the  particular  god  that  pre- 
sided over  sailors. 

SARO.S,  a  period  of  223  lunar  months. 

SARPLAR  OF  Wool,  a  quantity  of  wool,  called  sometimes  a 
pocket,  or  half  sack.  A  sack  contains  eighty  tods,  a  tod  two 
stones,  and  a  stone  fourteen  pounds. 

SARRASIN,  in  Fortification,  a  kind  of  portcullis,  otherwise 
called  a  herse,  hung  with  ropes  over  the  gates  of  a  town  or 
fortress,  and  let  fall  in  case  of  a  surprise. 

SARSAPARILLA,  in  Pharmacy,  the  root  of  the  rough  smilax 
of  Peru,  consisting  of  a  great  number  of  long  strings  hanging 
from  one  head ;  these  long  roots,  the  only  parts  made  use  of, 
arc  about  the  thickness  of  a  goose  quill,  or  thicker,  flexible,  and 
composed  of  fibres  running  their  whole  length;  they  have  a 
bitterish,  but  not  ungrateful  taste,  and  no  smell ;  and  as  to  their 
medicinal  virtues,  they  are  sudorific  and  attenuant,  and  should 
be  given  in  decoction,  or  by  way  of  diet-drink. 

SASHES,  in  Military  language,  are  badges  of  distinction 
worn  by  officers,  either  over  the  shoulders  or  round  the  waist. 
They  are  made  of  crimson  silk. 

SASSAFRAS,  in  Pharmacy,  the  wood  of  an  American  tree 
of  the  laurel  kind,  imported  in  large  straight  blocks;  it  is  said  to 
be  warm,  aperient,  and  corroborant;  and  is  frequently  employ- 
ed, with  good  success,  for  purifying  the  blood,  for  which  purpose 
an  infusion,  in  the  way  of  tea,  is  a  very  pleasant  drink  ;  its  oil  is 
very  fragrant,  and  possesses  most  of  the  virtues  of  the  wood. 

SASSOLIN,  in  Mineralogy,  concrete  native  boracic  acid,  so 
called  from  being  found  on  the  banks  of  a  hot  spring  at  Sasso, 
in  Italy. 

S.\TELLITIAN  Machine,  a  machine  by  which  the  motions 
of  the  satellites,  or  secondary  planets,  are  produced  by  wheel 
work,  in  the  same  way  that  the  motions  of  the  primaries  are 
effected  by  a  planetarium.  Several  such  machines  have  been 
invented. 

S.-VTELLITE,  a  secondary  planet  moving  round  another 
planet,  as  the  moon  round  the  earth. 

SATIN  Spak,  fibrous  limestone. 

SATIN,  a  kind  of  silken  stuff,  very  smooth  and  shining.  The 
woof  is  coarse,  and  hidden  underneath  the  warp,  which  is  fine, 
and  stands  out,  and  on  this  depends  its  gloss  and  beauty,  which 
give  its  value  and  price.  The  finest  satins  are  said  to  be  at 
Florence  and  Genoa.  Chinese  satins,  richly  embroidered,  were 
once  in  hijrh  estimation,  but  our  own  manufactures  are  at  pre- 
sent equal  in  most  respects  to  the  foreign.  The  colours  and 
(lowers  are  various,  and  the  price  is  regulated  accordingly. 

S.\TIRE,  any  discourse  in  which  a  person  is  reprehended  ; 
but  more  particularly  a  poem  in  which  the  follies  and  vices  of 
persons  arc  witti'ly  exposed  in  order  to  their  rcformatiou. 
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SATISFACTION,  in  Law,  a  recompense  made  for  an  injury 
done,  or  the  payment  of  money  due  on  bond,  judgment,  or  bill. 
SATRAPA,  or  Satrapes,  in  Persian  Antiquity  denotes  an 
admiral,  hut  more  commonly  the  governor  of  a  province. 

SATURATION.  Some  substances  unite  in  all  proportions. 
Such,  for  example,  as  acids  in  general,  and  some  other  salts 
with  water;  and  many  of  the  metals  with  each  otlier.  But  there 
are  likewise  many  substances  which  cannot  be  dissolved  in  a 
fluid,  at  a  settled  temperature,  in  any  quantity  beyond  a  certain 
proportion.  Tl  us  water  will  dissolve  only  about  one-third  of 
its  weight  of  common  salt,  and,  if  more  be  added,  it  will  remain 
solid.  A  fluid  which  holds  in  solution  as  much  of  any  substance 
as  it  can  dissolve,  is  said  to  be  saturated  with  it.  15ut  satu- 
ration with  one  substance  does  not  deprive  the  fluid  of  its 
power  of  acting  on  and  dissolving  some  other  bodies,  and  in 
many  cases  it  increases  this  power.  For  example,  water  satu- 
rated with  salt  will  dissolve  sugar;  and  water  saturated  with 
carbonic  acid  will  dissolve  iron,  though  without  this  addition 
its  action  on  this  metal  is  scarcely  perceptible.  The  word 
saturation  is  likewise  used  in  another  sense  by  chemists  :  the 
union  of  two  principles  produces  abody,  the  properties  of  which 
differ  from  those  of  its  component  parts,  but  resemble  those  of 
the  predominating  principle.  When  the  principles  are  in  such 
proportion  that  neither  predominates,  they  are  said  to  be  satu- 
rated with  each  other  ;  but  if  otherwise,  the  more  predominant 
principle  is  said  to  be  sub-saturated  or  under-saturated,  and 
the  other  super-saturated  or  over-saturated. 

SATURN.    See  Astronomy. 

SATURNALIA,  feasts  celebrated  among  the  Romans,  in 
honour  of  Saturn,  iu  which  riot  and  debauchery  prevailed 
among  all  ranks.  M.  Dacier  observes,  that  the  Saturnalia 
were  not  merely  to  honour  Saturn,  but  to  keep  in  remembrance 
the  golden  age,  when  all  mankind  were  on  a  level. 

SATYR,  in  Mythology,  a  fabulous  kind  of  demigod,  who, 
with  the  fawns  and  sylvans,  presided  over  groves  and  forests, 
under  the  direction  of  Pan. 

SAUCER  OF  A  Capstan,  is  a  socket  of  iron  let  into  a  wooden 
stock  or  standard,  called  the  step,  resting  upon  and  bolted  to 
the  beams.  Its  use  is  to  receive  the  spindle  or  foot  on  which 
the  capstan  rests  and  turns  round. 

SAUCISSE,  in  the  Military  art,  is  a  long  train  of  powder 
sewed  up  in  a  roll  of  pitched  cloth  or  leather,  serving  to  set  fiie 
to  mines.  To  every  mine  there  are  generally  two,  that  if  one 
fail,  the  other  may  taUe  effect.  Their  length  is  determined  by 
circumstances. 

Saucisson,  in  Fortification,  a  kind  of  faggot  made  of  thick 
branches  of  trees,  bound  together,  to  cover  the  men  while  ex- 
posed to  the  enemy's  fire,  when  on  some  hazardous  employment. 
It  is  also  used  to  repair  breaches,  stop  passages,  and  make 
traverses  over  wet  ditches. 

SAVINE.     SeeJuN'iPER. 

SAVIOUR,  Order  St.  a  religions  order  in  the  Romish  church, 
founded  by  St.  Bridget,  about  the  year  1345 ;  and  so  called  from 
its  being  pretended  that  our  Saviour  himself  dictated  to  the 
foundress  its  constitutions  and  rules. 

SAVORY,  in  Botany,  a  plant,  of  which  the  leaves  are  warm 
aromatic,  of  a  grateful  smell,  and  pungent  to  the  taste.  There 
are  two  kinds,  the  winter  and  summer  savory. 

SAW,  an  instrument  which  serves  to  cut  into  pieces  several 
solid  matters  ;  as  wood,  stone,  ivory,  &c. 

SAW  MILLS,  constructed  for  the  purpose  of  sawing  either 
timber  or  stone,  arc  moved  by  animals,  by  water,  by  wind  or, 
by  steam.  They  may  be  divided  into  two  kinds  :  1st,  those  by 
which  the  motion  of  the  saw  is  reciprocating;  and  2dly,  those 
in  which  the  saws  have  a  rotatory  motion.  Reciprocating  saw 
mills  for  cutting  timber,  and  moved  by  water,  do  not  exhibit 
much  variety  in  their  construction.  Fig.  1,  in  the  plate  shews  the 
sectional  elevation  of  a  saw  mill  taken  from  Gray's  Experien- 
ced Millwright.  A  A  the  shaft  or  axle,  upon  which  is  fixed  the 
wheel  B  B,  of  17§  or  18  feet  diameter,  containing  40  buckets  to 
receive  the  water  which  impels  it  round.  C  C  a  wheel  fixed 
upon  the  same  shaft  containing  90  teeth,  to  drive  the  pinion  No. 
2,  having  22  teeth,  which  is  fastened  upon  an  iron  axle  or  spin- 
dle, having  a  coupling  box  on  each  end,  that  turns  the  cranks, 
as  D  D,  round.  One  end  of  the  pole  E  is  put  on  the  crank,  and 
its  other  end  moves  on  a  joint  or  iron  bolt  at  F  in  the  lower  end  I 


of  the  frame  G  G.  The  crank  DD  being  turned  roand  in  the 
pole  E  moves  the  franic  G  G  up  and  down,  and  tlicse  having 
saws  in  them,  by  this  motion  cut  the  wood.  The  pinion.  No.  2, 
may  work  two,  three,  or  more  cranks,  and  thus  move  as  many 
frames  of  saws.  No.  3,  an  iron  wheel  having  angular  leeth, 
which  one  end  of  the  iron  K  takes  hold  of,  while  its  other  end 
rolls  on  a  bolt  in  the  lever  H  H.  One  end  of  this  lever  moves 
on  a  bolt  at  I,  the  oilier  end  may  lie  in  a  notch  in  the  frame 
G  G,  so  as  to  be  pushed  up  and  down  by  it.  Thus  the  catch  K 
pulls  the  wheel  round,  while  the  catch  L  falls  into  the  teeth,  and 
prevents  it  from  going  backwards.  (See  Univiuisal  Lever.) 
Upon  the  axle  of  No.  3,  is  also  fixed  the  pinion  No.  4.  taking 
into  the  teeth  in  the  under  edge  of  the  iron  bar  that  is  fastened 
upon  the  frame  TT,  on  whicli  the  wood  to  be  cut  is  laid  ;  by 
this  means  the  frame  T  T  is  moved  on  its  rollers  S  S,  along  the 
fixed  frame  U  U;  and  of  course  the  wood  fastened  upon  it  is 
brought  forward  to  the  saws  as  they  are  moved  up  and  down 
by  reason  of  the  turning  round  of  the  crank  DI>.  VV,  the 
machine  and  handle  to  raise  the  sluice  when  the  water  is  to  be 
let  upon  the  wheel  B  B  to  give  it  motion.  By  pulling  the  rope 
at  the  longer  arm  of  the  lever  M,  the  pinion  No.  2,  is  put  into 
the  hold  or  grip  of  the  wheel  C  C,  which  drives  it;  and  by  pull- 
ing the  rope  II,  this  pinion  is  cleared  from  the  wheel.  No.  6. 
a  pinion  containing  24  teeth  driven  by  the  wheel  C  C,  and  hav- 
ing upon  its  axle  a  sheave,  on  which  is  the  rope  P  P,  passing 
to  the  sheave  No.  G,  to  turn  it  round  ;  and  upon  its  axle  is  fixed 
the  pinion  No.  7,  acting  on  the  teeth  in  an  iron  bar  upon  the 
frame  T  T,  to  roll  that  frame  backwards  when  empty.  By  pull- 
ing the  rope  at  the  longer  arm  of  the  lever  N,  the  pinion,  No. 
5,  is  put  into  the  hold  of  the  wheel  C  C  ;  and  by  pulling  the  rope 
O  it  is  taken  oil' the  hold.  No.  8,  a  wheel  fixed  upon  the  axle 
No.  9,  having  upon  its  periphery  angular  teeth,  into  which  the 
catch  No.  10,  takes  :  and  being  moved  by  the  lever  attached  to 
the  upper  part  of  the  frame  G,  it  pushes  the  wheel  No.  8, 
round;  and  the  catch  No.  11.  falls  into  the  teeth  of  the  wheel, 
to  prevent  it  from  going  backwards,  while  the  rope  rolls  in  its 
axle,  and  drags  the  logs  or  pieces  of  wood  in  at  the  door  Y,  to 
be  laid  upon  the  moveable  frames  TT,  and  carried  forward  to 
the  saws  to  be  cut.  The  catches  No.  10,  11,  are  easily  thrown 
out  of  pipy  when  they  are  not  wanted.  The  gudgeons  in  the 
shafts,  rounds  of  the  cranks,  spindles  and  pivots,  should  all 
turn  round  in  cods  or  bushes  of  brass.  Z  a  door  in  one  end  of 
the  mill-house,  at  which  the  wood  is  conveyed  out  when  cut. 
W  W,  walls  of  the  mill-house.  Q  Q,  couples  or  framing  of  the 
youth.     XXX,  &c.  windows  to  admit  light  to  the  house. 

2.  Sawmills  for  cutting  blocks  of  stone  are  generally,  though 
not  always,  moved  horizontally  ;  the  horizontal  alternate  motion 
may  be  communicated  to  one  or  more  saws  by  means  of  a  ro- 
tatory motion,  either  by  the  use  of  cranks,  &c.  or  in  some  such 
way  as  the  following.  Let  the  horizontal  wheel  A,  B,  D,  C,  fi^. 
2,  drive  the  pinion  O  p  N,  this  latter  carrying  a  vertical  pin  P, 
at  the  distance  of  about  J-  of  the  diameter  from  the  centre.  This 
pinion  and  pin  are  represented  separately  in  fig.  3.  Let  the 
frame  WS  TV,  fig.  2,  carrying  four  saws,  marked  1,2,3,4, 
have  wheels  V,T,  W,  W,  each  running  in  a  groove  or  rut, 
whose  direction  is  parallel  to  the  proposed  direction  of  the  saws  ; 
and  let  a  transverse  groove  P  R,  whose  length  is  double  the 
distance  of  the  pin  P  from  the  centre  of  the  pinion,  be  cut  in  the 
saw  frame  to  receive  that  pin.  Then  as  the  great  wheel  re- 
volves, it  drives  the  pinion,  and  carries  round  the  pin  P;  and 
this  pin,  being  compelled  to  slide  in  the  straight  groove  P  R, 
while  by  the  rotation  of  the  pinion  on  which  it  is  fixed  its  dis- 
tance from  the  great  wheel  is  constantly  varying,  it  causes  the 
whole  saw  frame  to  approach  to  and  recede  from  the  great 
wheel  alternately,  while  the  grooves  in  which  the  wheels  run 
confine  the  frame  so  as  to  move  in  the  direction  T/,  \  v.  Other 
blocks  of  stone  may  be  sawn  at  the  same  time  by  the  motion  of 
the  .great  wheel,  if  other  pinions  and  frames  running  off  in  the 
directions  of  the  respective  radii  E  B,  E  A,  E  C,  bo  worked  by 
the  teeth  at  the  quadrantal  points  B,  A,  and  C.  And  the  con- 
trary efl'orts  of  these  four  frames  and  pinions  will  tend  to  soften 
down  the  jolts,  and  equalize  the  whole  motion.  The  same  con- 
trivance of  a  pin  fixed  at  a  suitable  distance  from  the  centre  of 
a  wheel,  and  sliding  in  a  groove,  may  serve  to  convert  a  reci- 
procating into  a  rotatory  motion  ;  but  it  will  not  be  preferatla 
to  the  common  conversion  by  means  of  a  crank. 
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3.  Wlicn  saws  are  used  to  cut  blooks  of  sloiii-  iiilo  piiccs 
liavin;;  cjliiidrical  surfaces,  a  small  additinn  is  made  to  the  ap- 
paratus. See  tins.  4  and  0.  The  saw,  iirslcad  of  hciii^c  allowed 
to  fall  ill  a  vertical  groove  as  it  cuts  the  lilock,  is  altarhod  to  a 
lever  or  beam  F  U,  sufiieiciilly  slioiif;  :  tliis  lever  has  several 
holes  pierced  lliroiij;h  it,  and  so  lias  the  veilical  piece  III),  which 
is  likewise  miiveahle  towards  cither  side  of  the  frame  in  firooves 
ill  the  top  aud  holtoiu  pieces  A  L,  I)  M.  Thusthe  lennth  K  (i  of 
the  radius  can  he  varied  at  pleasure,  to  suit  the  curvature  of 
N  O  ;  and  as  the  saw  is  moved  to  and  fro  by  proper  macliinery 
in  the  <lircctioii  C  IJ,  IJ  C,  it  works  lower  and  lower  in  the 
block,  while  beiii^-  conlined  by  the  beam  FG,  it  cuts  the  cjlin- 
diical  portion  from  the  bloik  I'  as  reiiuircd. 

When  a  eom|)letely  cylindrical  pillar  is  to  be  cut  out  of  one 
block  of  stone,  the  first  thins  "il'  lie  to  ascertain  in  the  block 
the  position  of  the  axis  of  the  cylinder;  tlien  lay  the  block  so 
that  such  axis  shall  be  parallel  to  the  horizon,  an<l  let  a  cylin- 
drical hole  of  from  one  to  two  inches  diameter  be  bored  entirely 
throuRli  it.  Let  an  iron  bar  whose  diameter  is  rallur  less  than 
that  of  this  tube,  be  put  throiij;h  it,  havinijjust  room  to  sli<le 
freely  to  and  fro  as  occasion  may  iccpiirc.  Each  oiul  of  this  bar 
should  terminate  in  a  screw,  on  which  a  nut  and  frame  may  be 
fastened  ;  the  nut  frame  should  cany  three  (lat  pieces  of  wood 
or  iron,  each  haviiif!;  a  slit  running  alons  its  middle  nearly  from 
one  end  to  the  other,  and  a  screw  and  handle  must  be  adapted  to 
each  slit;  by  these  means  the  frame  work  at  each  end  of  the 
bar  may  readily  be  so  adjusted  as  to  form  equal  isosceles  or 
equilateral  triangles  ;  the  iron  bar  will  connect  two  correspond- 
in;;  angles  of  these  triangles,  the  saw  to  be  used  two  other  cor- 
responding angles,  and  another  bar  of  iron  and  of  w  ood  the  two 
reuiaining  angles,  to  give  sulTicicnt  strength  to  the  whole  frame. 
This  construction,  it  is  obvious,  will  enable  the  workmen  to 
place  the  saw  at  any  proposed  distance  fiom  the  bole  drilled 
through  the  middle  of  the  block  ;  and  then  by  giving  the  alter- 
nating motion  to  the  saw  frame,  the  cylinder  may  at  length  be 
cut  from  the  block,  as  required.  This  method  was  first  pointed  out 
in  the  Collection  of  Machines  approved  by  the  Paris  academy, 
l!  it  were  proposed  to  saw  a  conic  frustum  from  such  a  block, 
then  let  two  frames  of  wood  or  iron  be  fixed  to  those  parallel 
ends  of  the  block  which  are  intended  to  coincide  with  the  bases 
of  the  frustum,  circular  grooves  being  previously  cut  in  these 
frames,  to  correspond  with  the  circumferences  of  the  two  ends 
of  the  proposed  frustum  ;  the  saw  being  worked  in  these  grooves 
will  manifestly  cut  the  conic  surface  from  the  block.  This,  we 
believe,  is  the  contrivance  of  Sir  George  Wright. 

The  best  method  of  drilling  the  hole  through  the  middle  of  the 
proposed  cylinder  seems  to  be  this  :  on  a  carriage  running  upon 
four  low  wheels  let  two  vertical  pieces  (each  having  a  hole  jnst 
large  enough  to  admit  the  borer  to  play  freely)  be  fixed  two  or 
three  feet  asunder,  and  so  contrived  that  the  pieces  and  boles 
to  receive  the  borer  may,  by  screws,  &c.  be  raised  or  lowered 
at  pleasure,  while  the  borer  is  prevented  from  sliding  to  and 
fro  by  shoulders  upon  its  bar,  which  are  larger  than  the  holes 
in  the  vertical  pieces,  and  which,  as  the  borer  revolves,  press 
against  those  pieces:  let  a  part  of  the  boring  bar  between  llie 
two  vertical  pieces  be  square,  and  a  grooved  wheel  with  a 
square  hole  of  a  suitable  size  be  placed  upon  this  part  of  the 
bar,  then  the  rotatory  motion  may  be  given  to  the  bar  by  an 
endless  band  whi(^h  shall  pass  over  this  grooved  wheel  and  a 
wheel  of  a  much  larger  diameter  in  the  same  plane,  the  latter 
wheel  being  turned  by  a  winch  handle  in  the  usual  way.  As 
the  boring  proceeds,  the  carriage  with  the  borer  may  be  brought 
nearer  and  nearer  the  block,  by  levers  and  weights,  in  the 
same  manner  as  is  described  under  the  article  Boring  of 
OnnNANCE. 

4.  Circular  saws,  acting  not  by  a  reciprocating  bat  by  a 
rotatory  motion,  have  been  long  known  in  Holland,  where  they 
arc  used  for  cutting  wood  wanted  in  veneering.  They  were 
introduced  into  this  country,  we  believe,  by  General  Bcntliam, 
and  are  now  used  in  the  dock-yard  at  Portsmouth,  the  Uoyal 
Arsenal,  Woolwich,  and  in  a  few  other  places:  but  they  are 
not,  as  yet,  so  generally  adopted  as  might  be  wished,  consider- 
ing how  well  they  are  calculated  to  abridge  labour,  and  to 
accomplish  with  expedition  and  accuracy  what  is  very  tedious 
and  irksome  to  perform  in  the  usual  way.  Circular  saws  may 
be  made  to  turn  cither  iu  horizontal,  vertical,  or  inclined  planes; 
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and  the  timber  to  be  cut  may  be  laid  upon  a  plane  inclined  in 
nnv  direction  ;  so  that  it  may  be  saw  n  by  lines  imiking  any 
angle  whiilcver,  or  at  any  pioposed  distance  from  each  other. 
W  hen  the  saw  is  lixed  at  a  i:ertaiii  angle,  and  at  a  certain  dis- 
tance from  the  edue  of  the  fiame,  all  the  pieces  will  be  cut  of 
the  same  size,  without  marking  upon  them  by  a  chalked  line, 
merely  by  causing  them  to  be  moved  along  and  keeping  one 
side  in  contact  willi  the  side  of  tin.-  frame  ;  for  then,  us  Ihcy  arc 
brought  one  by  one  to  toii(;h  the  saw  revolving  on  its  axle,  and 
are  pressed  upon  it,  they  arc  soon  cut  Ihroiigh. 

Mr.  Smart,  of  Ordnance  \\  liarf,  Westminster-bridge,  has 
several  circular  saws,  all  v»orked  by  a  horse  in  a  moderate  sized 
walk:  one  of  thise,  intended  for  cutting  and  boring  tenons 
used  in  this  genlleman's  hollow  masts,  is  represented  in  lig.  fj. 
NOPyR  is  a  hollow  frame,  under  which  is  part  of  the  wheel- 
work  of  the  hoise-mill. — A,  li,  I),  C,  E.  F,  are  pulleys, over  which 
pass  straps  or  endless  bands,  the  parts  of  which  out  of  sight  run 
upon  the  rim  of  a  large  veilical  wheel:  by  means  ol  this  simple 
appaialus,  the  saws  S,  S',  arc  made  to  revolve  upon  their  axles 
with  an  eipi:il  velocity,  the  same  band  passing  round  the  pul- 
leys D,  0,  upon  those  axles;  and  the  rotatory  motion  is  given 
to  the  borer  (i  by  the  band  passing  over  the  policy  A.  The 
board  I  is  inclined  to  the  horizon  in  an  angle  of  about  30  de- 
grees ;  the  plane  of  the  saw  .S'  is  parallel  to  that  of  the  board  I, 
and  about  J  of  an  inch  distant  from  it,  while  the  plane  of  the 
saw  S  is  vertical,  and  its  lowest  point  at  the  same  distance  from 
the  board  I.  Kacli  piece  of  wood  K  out  of  which  the  tenon  is 
to  be  cut  is  four  inches  long,  an  inch  and  a  quarter  liroad,  and 
a  of  an  inch  thick.  One  end  of  such  piece  is  laid  so  as  to  slide 
along  the  ledge  at  the  lower  part  of  the  board  I  ;  and  as  it  is 
pushed  on  by  means  of  the  handle  11,  it  is  first  cut  by  the  saw  S', 
and  immediately  after  by  the  saw  S  :  after  this  the  other  end  is 
put  lowest,  and  the  piece  is  again  cut  by  both  sav\s  ;  then  the 
tenon  is  applied  to  the  borer  G,  and  as  soon  as  a  hole  is  pierced 
through  it,  it  is  dropped  into  tlic  box  beneath.  Hy  this  process, 
at  least  30  tenons  may  be  completed  in  a  minute,  with  greater 
accuracy  than  a  man  could  make  one  in  a  (luarter  of  an  hour, 
with  a  common  handsaw  and  gimlilct.  The  like  kind  of  con- 
trivance may,  by  slight  alterations,  be  fitted  for  many  other 
purposes,  particulaily  all  such  as  may  recjuire  the  speedy  saw- 
ing of  a  great  number  of  pieces  into  exactly  the  same  size  and 
shape.  A  very  great  advantage  atteniling  this  sort  of  machi- 
nery is,  that,  when  once  Ihe  position  of  the  saws  and  frame  is 
adjusted,  a  common  labourer  may  perform  the  business  just  as 
well  as  the  best  workman. 

Mr.  Brunei,  a  well-known  civil  engineer,  took  out  a  patent 
for  saw-maeliinery,  in  May,  180u.  The  following  is  an  abridg- 
ment of  his  specification.  The  saws  are  circular,  and  turn  upon 
an  axis  passing  through  their  centre.  When  they  are  too  large 
to  be  made  with  sullicient  strength  of  only  one  piece  of  steel, 
they  may  be  constituted  of  two,  four,  eight,  6cc.  pieces,  and  the 
joining  edge  of  one  plate  must  be  hollow,  to  receive  the  sharp 
edge  of  that  which  is  to  be  fitted  into  it.  To  augment  the 
strength  of  the  plates,  llanehes  may  be  closely  fitted  to  them, 
several  pieces  of  leather  or  of  paper  being  interposed,  by  means 
of  which,  and  screws  duly  applied,  the  whole  may  be  made  very 
firm  and  strong.  The  iiiiprovemenls  in  the  machinery  for  saw- 
ing timber  easily  and  expeditiously,  consist  in  the  modes  of 
laying  and  holding  the  piece  of  wood  in  the  carriage  or  drag, 
in  the  facility  of  shifting  the  saw  from  one  cut  to  another,  and 
in  the  practicability  of  sawing  both  ways  either  towards  or  from 
the  saw  or  saws.  Each  circular  saw  is  adjusted  upon  a  cvlin- 
drical  spindle,  which  turns  within  rodings  ;  the  motion  being 
communicated  by  means  of  a  strap  or  band  turning  about  a 
proper  drum-wheel,  and  moved  l)y  any  of  the  usual  actuating 
powers,  as  wind,  water,  steam,  animals,  Sec.  The  piece  of 
timber  being  placed  upon  a  drag  or  carriage,  is  held  fast  by 
means  of  clamps;  and  the  carriage  is  moved  towards  and  froia 
the  saw  by  a  handle  or  crank  communicating,  by  the  assistance 
of  cog-wheels,  to  a  pinion  which  engages  in  a  horizontal  rack 
running  under  the  frame  of  the  carriage.  This  carriage  is  fur- 
nished with  rollers  serving  to  ease  its  longitudinal  motion,  and 
is  intended  to  be  moved  by  hand,  so  that  its  velocity  may  be 
varied  at  pleasure:  the  length  of  this  carriage  must  obviously 
be  proportionate  to  the  size  of  the  timber  generally  cut  by  the 
I  saw.  After  the  saw  bas  performed  one  cut,  instead  of  moving 
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the  timber,  the  saw  itself  is  moved  sidewise,  that  is,  in  the 
direction  of  its  axle,  by  means  of  screws,  after  a  method  whieh 
may  be  easily  conceived,  till  it  is  brought  to  the  proper  position 
for  the  next  cut,  when  an  adjusting  or  fixing  screw  prevents 
any  lateral  motion,  and  the  rotary  motion  of  the  saw,  and  the 
••ectilitiear  motion  of  the  wood,  may  be  resumed.  Circular 
wedges  arc  used,  being  intended  to  revolve  by  the  motion  of 
the  log  to  follow  the  cut  opened  by  the  saw,  and  by  that  means 
to  ease  the  friction,  and  steady  the  piece  of  timber.  Sometimes 
an  instrument  composed  of  several  parallel  plates  of  metal  may 
he  employed  instead  of  the  circular  wedges.  When  several 
saws  are  adjusted  on  one  spindle,  a  piece  of  timber  may  be 
converted  into  planks  by  being  drawn  once  through  under  the 
saws.  In  that  case  the  llanchcs  of  the  saws  are  fixed  upon  an 
iron  drum,  and  kept  firmly  in  their  relative  parallel  positions 
by  four  bolts.  In  order  to  lower  the  saws  as  they  wear  away, 
the  side  rails  sustaining  their  axles  may  be  depressed  by  means 
of  wedges.  The  log  of  wood  is  not  to  lie  close  upon  the  car- 
riage or  drag,  but  upon  some  transverse  pieces,  which  may  be 
moved  if  requisite  when  they  come  near  the  saw.  Some  very 
complete  and  extensive  saw-mills  have  been  recently  erected 
by  Mr.  Brunei,  in  the  carriage  department  of  the  Royal  Ar- 
senal, Woolwich,  under  the  superintendence  of  Major-General 
Cuppage  and  Colonel  Miller.  Among  the  numerous  purposes 
for  which  saws  are  employed,  is  that  of  cutting  oil'  the  tops  of 
piles.  When  these  are  below  water,  some  additional  mecha- 
nism is  necessary  to  cause  the  saws  to  work  in  a  horizontal 
plane  at  a  suitable  depth.  Different  contrivances  for  this  pur- 
pose, with  illustrative  engravings,  are  described  by  M.  Hachette, 
Tiaite  cles  Machines,  p.  252—275. 

Saw-Mills  are  of  greater  antiquity  than  is  generally  supposed. 
So  early  as  the  fourth  contury,  a  saw-mill  was  erected  on  the 
small  river  Roeur,  in  Germany:  it  is  probable,  however,  that 
this  was  but  a  rude  contrivance,  as  we  find  writers  of  more 
modern  times,  speaking  of  saw-mills  as  new  and  uncommon. 
The  old  construction  had  tlierefore  very  likely  been  lost,  or  the 
improvement  was  so  great,  as  to  cause  the  more  modern  to  be 
looked  upon  as  new  inventions.  Saw-mills  have  been  in  use 
more  than  four  hundred  years,  for  upon  the  discovery  of  Ma- 
deira in  1420,  mills  were  erected  there  for  sawing  the  various 
excellent  limber  with  which  the  island  abounded.  The  city  of 
Breslaw  had  a  saw-mill  in  1427,  which  produced  a  yearly  rent 
of  three  marks.  Erfurt  had  a  saw-mill  in  1490.  In  Norway 
the  first  saw-mill  was  bnilt  in  1530.  Soon  after,  tlie  first  saw- 
mill was  built  in  Holstcin,  another  at  Joachimstall.  In  1555, 
the  Bisliop  of  Ely,  ambassador  from  Queen  Mary  to  the  court 
of  Rome,  having  seen  a  saw-mill  at  Lyons,  it  was  thought 
worthy  of  a  particular  description.  It  was  not,  however,  until 
the  sixteenth  century  that  saw-mills  received  the  great  im- 
provement of  having  several  different  saw  blades,  by  which  a 
piece  of  timber  was  cut  into  many  planks  at  the  same  time. 
At  Saardam,  in  Holland,  were  erected  a  number  of  saw-mills, 
where  a  great  many  still  remain,  notwithstanding  more  than  a 
hundred  have  been  given  up  of  late  years.  The  largest  saw- 
mill ever  constructed  is  in  Sweden,  where  a  water-wheel,  twelve 
feet  in  breadth,  drives,  at  the  same  time,  no  less  than  seventy- 
two  saws.  In  the  seventeenth  century,  saw-mills  were  intro- 
duced into  England,  attended  with  t!ie  most  violent  opposition 
from  the  sawyers,  who  apprehended  that  they  would  be  the 
means  of  depriving  them  of  their  subsistence.  Some  that  were 
undertaken  were  abandoned  at  the  onset,  and  others  were  de- 
stroyed by  the  populace.  The  saw-mills  of  the  present  day  are 
of  two  distinct  kinds;  the  circular,  those  that  cut  by  a  conti- 
nuous rotary  motion,  and  the  reciprocating,  which  operate  as 
the  common  pit  or  frame  saw.  Tlie  circular  saw-mills  are  for 
l!ie  most  part  used  for  cutting  up  timber  of  small  dimensions  ; 
and  the  reciprocating  for  large  timber,  in  forming  beams,  raf- 
ters, planks,  &c.  out  of  large  timber.  The  most  important 
machinery  of  the  kind  was  erected  by  Brunei,  under  the  joint 
co-operation  of  Dr.  Gregory,  at  Portsmouth. 

Eastman's  Improved  Saw-Mill. — Some  important  Improve- 
ments have  recently  been  made  by  Robert  Eastman,  of  Bruns- 
wick Maine,  United  States,  in  sawing  machines  ;  the  distin- 
guishing features  of  which  consist  in  a  rotary  saw  of  a  superior 
construction  to  the  common  circular  saw,  and  in  the  improved 
manner  in  which  the  logs  are  sawn.     Instead  of  a  continued 


series  of  teeth  round  the  periphery  of  the  plate  like  other  cir- 
cular saws,  Eastman's  has  only  eight,  or  rather  only  four  cutting 
instruments  (each  containing  two  teetli)  placed  at  equal  dis- 
tances on  the  circumference,  and  projecting  from  it  ;  these 
instruments  are  called  section  teeth.  The  saving  of  labour  is 
calculated  at  full  three-fourths,  and  the  surface  of  the  timber 
is  smoother  than  when  cut  by  the  full-teethed  saw.  On  the 
saw  plate  are  fixed  instruments  called  sappers,  which  being 
placed  nearer  to  the  centre,  do  not  enter  the  wood  so  deeply  as 
the  saw,  and  are  adjusted  so  as  merely  to  cut  otf  the  extraneous 
sap  part,  rendering  the  edges  of  the  planks  uniformly  straight, 
and  all  the  cuts  of  equal  dimensions.  To  understand  which,  it 
is,  perhaps,  necessary  hero  to  explain  to  the  reader  that  the 
logs  are  by  this  machinery  cut  up  lenglhwise,  not  through  the 
log,  but  from  the  circumference  or  exterior  to  the  centre,  as  the 
radii  of  a  circle  ;  it  having  been  ascertained  that  planks  cut  in 
this  manner  possess  more  durability,  strength,  and  elasticity, 
than  by  the  common  method. 

Fig.  7,  in  the  plate,  represents  a  side  view  of  the  machine, 
with  a  log  in  it  ready  for  working.  Fig.  8,  is  an  end  view  of 
the  same,  exhibiting  the  log  partly  cut  into  sections.  Fig.  9,  is 
the  saw,  with  its  section  teeth  LLLL,  and  its  sappers  MM. 
Fig.  10,  shews  the  shape  of  the  sapper,  with  a  groove,  or  slit, 
to  admit  of  its  being  set  according  to  the  intended  width  of 
the  plank. 

A,  fig.  7,  is  a  strong  frame  of  timber,  about  twenty-four  feet 
long  by  five  broad,  the  ends  of  which  are  seen  at  A  A,  fig.  8. 
B,  fig.  7,  is  the  carriage,  about  twelve  feet  long  and  four  broad, 
the  ends  of  which  are  seen  at  BB,  fig.  8- ;  it  travels  upon  iron 
truck-wheels,  grooved  on  thiir  circumferences,  and  run  upon 
iron  slides,  as  shewn  at  K  K,  fig.  8.  C,  figs.  7  and  8,  gives 
two  views  of  the  log  under  operation.  The  log  is  fixed  into  the 
carriage  by  means  of  iron  centres,  upon  which  it  also  revolves 
after  each  succeeding  cut.  At  D  D,  figs.  7  and  8,  is  seen  part 
of  the  saw.  At  EE,  figs.  7  and  8,  arc  situated  the  feed  pulley 
and  shifting  gear.  F,  regulating  pulleys.  G,  is  an  index  for 
regulating  the  dimensions  of  the  cuts.  II,  revolving  levers  and 
pins.  I,  the  pin  and  fulcrum  of  the  levers.  J  J,  the  stirrup 
screws  and  pins.  Nearly  in  the  middle  of  the  frame  is  fixed 
the  main  shaft,  (of  east  iron.)  which  runs  upon  friction  rollers, 
supported  by  stands  on  the  floor.  On  this  sliaft  is  the  saw  with 
its  sappers  and  section  teeth.  The  motion  is  given  by  a  band 
passing  round  the  main  pulley,  and  round  a  drum  that  runs 
ander  it;  wliicli  may  be  driven  by  horse,  steam,  or  waterpower. 
The  method  by  which  the  saw  is  fed  with  the  wood  to  be  cut, 
and  the  return  of  the  carriage  for  the  succeeding  cut,  is  too 
similar  to  our  own  to  need  a  particular  description.  Its  various 
arrangements  are  ingeniously  contrived,  and  it  may  be  justly 
termed  a  self-acting  macliine,  for  when  once  set  in  motion,  no 
other  aid,  than  the  power  which  drives  it,  is  requisite  to  its 
cutting  a  whole  series  of  boards  of  uniform  dimensions  all 
round  the  log,  having  their  thin-edged  sides  attached  to  the 
centre  piece.  These  boards  being  removed,  a  second  series  of 
boards  may  be  cut  in  like  manner  to  the  former,  provided  the 
log  is  big  enough. 

This  machine  furnishes  a  new  method  of  manufacturing  lum- 
ber for  various  useful  purposes.  Though  the  circular  saw  had 
previously  been  in  operation  in  this  country,  and  in  Europe,  for 
cutting  small  stuff,  it  bad  not,  with  the  knowledge  of  the  writer, 
been  successfully  applied  to  solids  of  great  depth  ;  to  effect 
which,  the  use  of  section  teeth  are  almost  indispensable.  In 
his  first  attempts  to  employ  the  circular  saw  for  the  purpose  of 
manufacturing  clap  boards,  Eastman  used  one  nearly  full  of 
teeth,  for  cutting  five  or  six  inches  in  depth  into  fine  logs.  The 
operation  required  a  degree  of  power  almost  impossible  to  be 
obtained  with  the  use  of  a  band  ;  the  heat  caused  the  plate  to 
expand,  and  the  saw  to  warp,  or  as  it  is  termed,  '  to  get  out  of 
true.'  To  obviate  those  difficulties,  he  had  recourse  to  the  use 
of  section  teeth,  and  the  improvement  completely  succeeded. 
The  power  required  to  perform  a  given  quantity  of  work  by  the 
other  method,  was  by  this  diminished  at  least  three-quarters. 
The  work,  formerly  performed  by  seventy  or  eighty  teeth,  was, 
by  the  last  method,  performed  by  eight  teeth;  the  sawdust, 
which  before  had  been  reduced  to  the  fineness  of  meal,  was 
coarser,  but  the  surface  of  the  lumber  much  smoother  than 
when  with  the  full-tcetbed  saw.     The  teeth  are  made  in  the 
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rmin  of  !>  Ijawk's  l>ill,  and  cut  tiic  I02;  up,  or  fioin  llie  circura- 
Icifricc  to  the  ciulrc.  The  saw  may  lie  cariiril  hy  nn  liKiit-inch 
lianil.  and  when  drivi-n  a  proper  speed  ( whieh  is  I'roin  ten  to  t«  clvo 
hundred  tiuiis  per  niinule)  will  cut  nifie  or  ten  inches  in  depth 
into  ihf  hardest  ivhite  oak  lindicr  with  the  preatist  ease.  The 
sappers  at  the  sanic  titur  cut  olF  IVoni  one  to  two  inches  of  the 
sap,  and  straighten  the  tliick  cd^os  of  the  lunilier.  The  facility 
with  Hliieh  this  saw  will  cut  into  such  hard  materials,  may  be 
supposed  to  result  from  the  n  ell-eslahli>hed  principle,  that 
where  t«o  suhstanccs  in  motion  come  in  contact,  their  re- 
spective action  nn  each  other  is  in  direct  proportion  to  their 
respective  velocilies  ;  thus  a  circular  plate  of  iron  put  into  a 
quick  rotary  motion,  will  with  great  ease  penetrate  haidencd 
steel,  or  cut  through  a  tile  when  applied  to  its  circumference; 
and  the  same  principle  is  applicaldc  to  a  saw  for  cuttinj;  wood. 
The  recpiisile  deu;rce  of  velocity  is  obtained  by  the  continuous 
motion  of  the  circular  saw  ;  by  which  also  it  has  greatly  the 
advantage  of  one  that  has  but  a  slow  motion  on  account  of 
dulling,  as  the  teeth  are  but  little  allccted,  and  being  only  eight 
in  number,  but  a  few  moments'  labour  is  required  to  sharpen 
them.  If  the  velocity  of  the  saw  were  slackened  to  a  speed  of 
but  forty  or  lifty  times  per  minute,  it  would  require  at  least  four 
such  bands  to  carry  it  through  a  log  as  above  described.  One 
machine  will  cut  from  eighteen  to  twenty  hundred  of  S(|uare 
feet  of  pine  limber  per  day,  and  two  of  them  may  he  driven  by 
a  common  tub  wheel,  seven  or  eight  feet  in  diameter,  having 
six  or  seven  feet  head  of  water,  with  a  cog-wheel  arul  trundle- 
liead,  so  highly  geared  as  to  give  a  quick  motion  to  the  drums, 
v\hieh  should  be  about  four  feet  in  diameter.  The  machine  Is 
so  constructed  as  to  luanul'acture  lumber  froiu  four  to  ten  feet 
in  length,  and  from  two  to  ten  inches  in  width,  and  of  any 
thickness.  It  has  been  introduced  into  most  of  tlie  New  England 
states,  and  has  given  perfect  satisfaction.  The  superiority  of  the 
lumber  has  for  three  years  past  been  snfliciently  proved  in  Bruns- 
wick Maine,  where  there  have  been  annually  erected  from 
fifteen  to  twenty  wooden  buildings,  and  for  covering  the  walls 
of  wlrieh  this  kirrd  has  been  almost  universally  used.  The 
principal  cairse  of  its  superiority  to  mill-sawed  lumber,  is  in  the 
manner  iir  which  it  is  nianufaclured,  viz.  in  being  cut  towards 
the  centre  of  the  log,  like  the  radii  of  a  circle  ;  this  leaves  the 
lumber  feather-edged  in  the  exact  shape  iir  which  it  should  be, 
to  set  close  on  a  building,  and  is  the  only  w  ay  of  the  grain,  in 
which  weathcr-hoanls  of  any  kiad  can  be  manrrfacturcd  to 
withstand  the  influence  of  the  weather,  w  ithout  shrinking,  swell- 
ing, or  warping  oil'  the  building.  Staves  and  heading,  also,  must 
be  rived  the  same  w  ay  of  the  grain,  in  order  to  pass  inspection. 
The  mill-sawed  lunrher,  now  rrniversally  used  in  the  middle 
and  southern  states,  and  in  the  West  Indies,  for  covering  the 
walls  of  wooden  buildings,  is  partly  cut  in  a  wrong  direction  of 
the  grain,  which  is  the  cause  of  its  cracking  and  warping  off, 
and  of  the  early  decay  of  the  buildings  by  the  admission  of 
moisture.  That  such  ia  the  operation,  may  be  inferred  by 
exaruining  a  stick  of  timber  wliiclr  has  been  exposed  to  the 
vieather;  the  cracks  carrsed  by  its  shrinking  all  tcird  towards 
the  heart  or  centre,  which  proves  that  the  shrinking  is  directly 
the  other  way  of  the  grain.  It  follows  that  lumber  cut  through 
or  across  the  cracks,  would  not  stand  the  weather  in  a  sound 
state,  Lu  any  degree  to  be  compared  with  that  which  is  cut  in 
the  same  direction  with  theru.  t)nc  half  the  quantity  of  lumber 
manufactured  irr  this  way,  will  cover  and  keep  tight  and  sound 
the  same  number  of  buildings  for  a  hundred  years,  that  is  now 
used  and  consumed  iir  fifty  years.  Add  to  this  the  reduction 
of  expense  in  transportation,  aird  of  labour  in  prrtlirrg  it  on, 
and  we  think  every  one  must  be  convinced  that  the  lumber 
manufactured  in  this  iurprovcd  way  is  entitled  to  the  preference. 
In  nrairufacturing  staves  and  headiirg,  a  great  saving  is  made  in 
the  timber,  particularly  as  to  heading,  of  which  at  least  double 
the  qirantity  nray  be  obtained  by  this  mode  of  sawing,  to  what 
can  be  procured  in  the  old  nrethoil  of  riving  it;  iror  is  the 
straight-grained,  or  good  rift,  irulispcrrsable  for  the  saw,  as  it 
is  for  the  purpose  of  being  rived.  The  heading,  when  sawed,  is 
in  the  form  it  should  be,  before  it  is  rounded  and  dowelled 
together,  all  the  dressing  reqirircd  being  nrerely  to  smooth  olT 
the  oulsides  with  a  plane.  Timber  for  slaves  ought  to  be 
straight  in  order  to  truss,  but  may  be  manufactured  so  exact 
ill  .size,  as  to  require  but  little  labour  to  fit  Iheiii  for  setting  up. 


Both  articles  are  much  lighter  for  transportation,  being  nearly 
divested  of  super (luous  timber,  and  may  be  cut  to  any  thick- 
ness rc((uireil  for  either  pipe.n,  hogsheads,  or  Hour  barrels. 

SAY,  or  Swi:,  in  Comrneree,  a  kind  of  serge  or  woollen 
stull,  nruclr  used  abroad  for  linings,  and  by  ihif  rcligioirs  for 
shirts.      It  is  (il'len  dyed  green,  and  used  for  Hoikmen's  aprons. 

SCAFFIJM),  a  timber  work  raised  in  the  manner  of  an  ain- 
pliithealrc,  to  allord  a  good  view  of  the  object  or  conrpany. 

ScAFiOLir,  is  also  the  name  of  a  stage  raiseil  for  tire  execu- 
tion of  criminals.  It  is  likewise  an  elevated  tenrporary  assem- 
blage of  poles  and  boards,  to  enable  builders  to  attend  to  Ihcir 
work,  in  the  election  of  walls,  roofs,  S^c. 

SC.\GLIOL.\,  an  imitation  of  marble  of  any  sort.  It  is 
hard,  and  when  finished  b(  ars  a  fine  polish,  it  is  laid  on 
brickwork  like  stucco,  and  worked  oil'  with  iron  tools.  Tlio 
I'iintheon,  in  ().\ford-street,  London,  had  all  its  columns  formcil 
of  this  material  ;  and  when  first  done,  they  could  scarcely  be 
distinguished  from  real  marble.  If  preserved  from  accident, 
this  composition  will  rctairr  its  lustre  for  many  years,  without 
any  considerable  change  of  colour,  or  diminution  of  beauty. 

SCALDED  CREAM,  in  rural  economy,  such  cream  as  is 
raised  by  a  gentle  heat.  It  is  usually  called  clotted  or  clouted 
cream,  and  is  chiclly  made  in  Devonshire  and  Cornwall,  in 
H  hich  counties  it  is  much  esteemed.  The  process  is  simple. 
The  milk  is  put  into  a  wide  shallow  pan,  and  after  standing  in  it 
a  few  hours,  the  pan  is  placed  over  a  clear  but  gr-ntle  fire.  The 
cream  then  collects  on  the  surface,  and  as  the  milk  gets  neir 
boiling,  it  is  taken  ofl'  and  left  to  cool.  The  cream  is  then 
skimmed  oil',  and  preserved  for  butter  or  other  uses. 

SCALE,  a  rnatlrcmalical  instrument,  consisting  of  several 
lines,  drawn  on  wood,  brass,  silver,  ike.  and  variously  divided 
according  to  the  purposes  it  is  intended  to  serve;  whence  it  ac- 
quires various  denominations,  as  the  plain  scale,  diagonal  scale, 
plotting   scale,  Gunler's  sc^ale,  Sec. 

ScALi:,  in  Music,  the  denomination  first  given  to  the  ar- 
rangement made  by  Guido,  of  the  si.x  syllables,  ut,  re,  mi,  fa, 
sol,  la  ;  also  called  Gamut. 

SCALES,  in  Natural  History,  the  covering  of  fishes,  ser- 
pents, lizards,  ?;c.  They  arc  of  various  kinds,  and  seem  to 
possess  properties  analogous  to  the  horns  and  hoofs  of  animals. 
This  is  indicated  by  their  properties  being  analyzed,  their  being 
cut,  and  their  smell  when  burned. 

ScALKs,  in  Commerce,  boards  or  metallic  plates,  su.spended 
at  the  extremities  of  a  bearrr,  for  weighing  various  articles,  iu 
order  to  ascertain  their  specific  gravity  and  value. 

SCALENE,  a  tin  angle,  whose  sides  and  angles  areallune(|unl. 

SCALING,  the  act  of  cleaning  the  inside  of  a  ship's  caorioii 
by  the  explosion  of  a  small  ipiantity  of  powder. 

SCALLION,  a  species  of  onion  that  never  forms  any  bulb  at 
the  root.  It  is  generally  used  green  iu  the  spring,  before  the 
real  onions  are  ripe. 

SCALPING,  a  barbarous  custom  among  Indian  warriors,  of 
taking  olV  the  enemies' scalps  with  the  hair  on.  Tlicse  are 
preserved  as  trophies  of  prowess  and  victory;  and  those  who 
produce  the  greatest  number,  receives  from  the  chiefthe  highest 
honours,  and  most  ample  rewards. 

SCALY  DiSE.ASES,  are  such  as  alTect  the  skin,  the  cuticle 
dividingintosmall  detached  white  laminic.  Theelephantiasis,or 
leprosy,  is  of  this  description. 

SCAMMONY,  in  the  Materia  Medica,  a  concreted  vege- 
table juice  of  a  plant  of  the  same  name. 

SCANDALUM  MAc.NATUM.is  the  special  name  of  astatute, 
and  also  of  a  wrong  done  to  any  high  personage  of  the  land,  as 
prelates,  dukes,  raarquisses,  earls,  barons,  and  other  nobles  ; 
and  also  the  chancellor,  treasurer,  clerk  of  the  privy  seal,  stew- 
ard of  the  house,  justice  of  one  bench  or  other,  and  other  great 
oBicers  of  the  realm,  by  false  news,  or  horrible  or  false  irics- 
sagcs,  whereby  debates  and  discord  between  them  and  tlie  com- 
mons,Dr  any  scandal  to  their  persons,  might  arise.  2  Uichard 
II.  c.  6.  This  statute  has  given  name  to  a  writ  granted  to  re- 
cover damages  thereupon.  It  is  now  clearly  agreed,  that 
though  there  be  no  express  words  in  the  statute  which  give  an 
action,  yet  the  party  iirjured  may  maintain  one  on  this  princi- 
ple of  law.  that  when  astatute  prohibits  the  doing  of  a  thing, 
which  if  done  might  be  prejudicial  to  another,  in  this  case  ho 
may  have  an  action  on  that  very  statute  for  his  damages. 
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SCANDENS,  ill  Botany,  is  a  climbing:  stem,  whetlier  snp- 
ported  by  tendrils  like  the  vine,  adhesive  fibres  like  ivy,  or  its 
own  circumvolutions,  like  the  convolvulus  and  honeysuckle. 

SCANNING,  in  Poetry,  the  nieasurino;  of  a  verse  by  feet,  in 
order  to  see  whether  or  no  the  quantities  be  duly  observed.  The 
term  is  chiefly  used  in  regard  to  the  Greek  and  Latin  verses. 
Thus  an  hexameter  verse  is  scanned,  by  resolving  it  into  six 
feet  ;  a  pentameter,  by  resolving  it  into  five  feet,  &c. 

SCANT,  is  a  terra  applied  to  the  wind  when  it  becomes  un- 
favourable to  a  ship's  course,  alter  having  been  fair.  It  is 
distinguished  from  a  foul  wind,  as  in  the  former  a  ship  is  still 
enabled  to  sail  on  her  course,  although  her  progress  is  consi- 
derably retarded,  but  in  the  latter  she  is  obliged  to  deviate 
from  it. 

SCANTLING,  the  dimensions  of  any  piece  of  timber  with 
regard  to  its  breadth  and  thickness. 

SCANTLING,  a  measure,  size,  or  standard,  by  which  the 
dimensions  of  things  are  determined.  The  term  is  now  chiefly 
applied  to  timbers,  &c.  in  buildings. 

SCAPE  GOAT,  in  Jewish  antiquities,  the  goat  which  was 
set  at  liberty  on  the  day  of  solemn  expiation,  typically  to  bear 
away  the  sins  of  the  people. 

SCAPEMENT,  among  Watchmakers,  denotes  the  general 
contrivance  by  which  the  pressure  of  the  wheels  which  move 
always  in  one  direction,  and  the  reciprocating  motion  of  the 
pendulum  or  balance,  are  accommodated  to  one  another;  when  ' 
a  tooth  of  a  wheel  has  given  the  balance  or  pendulum  a  motion  1 
in  one  direction,  it  must  quit  it,  that  it  may  get  an  impulsion  1 
in  the  opposite  direction  ;  and  it  is  this  escaping  ot  the  tooth 
of  the  wheel  from  the  balance  or  pendulum,  or  of  the  latter 
from  the  former,  whichever  we  choose  to  call  it,  that  has  given 
rise  to  the  general  term.  From  the  nature  of  a  pendulum,  it 
follows,  that  it  need  only  to  be  removed  from  the  vertical,  and 
then  let  go,  in  order  to  vibrate  and  measure  time.  Hence  it 
might  seem  that  nothing  is  wanted  but  a  machinery  so  con- 
nected with  the  pendulum  as  to  keep  a  register,  as  it  were,  of 
the  vibration.  It  could  not  be  difficult  to  contrive  a  method 
of  doing  this,  but  more  is  wanted  ;  the  air  must  he  displaced  by 
the  pendulum.  This  requires  some  force,  and  must  therefore 
employ  some  part  of  the  momentum  of  the  pendulum.  The 
pivot  on  which  it  swings  occasions  friction  ;  the  thread,  or  thin 
piece  of  metal  by  which  it  is  hung,  in  order  to  avoid  this  fric- 
tion, occasions  some  expenditure  of  force  by  its  want  of  perfect 
flexibility  or  elasticity.  These,  and  other  causes,  make  the 
vibrations  become  more  and  more  narrow  by  degrees,  till  at 
last  the  pendulum  is  brought  to  rest.  We  must,  of  course, 
have  a  contrivauce  in  the  wheelwork  which  will  restore  to  the 
pendulum  the  small  portion  of  force  which  it  loses  in  every 
vibration.  The  action  of  the  wheels,  therefore,  may  be  called  a 
maintaining  power,  because  it  keeps  up  the  vibrations.  But 
this  may  affect  the  regularity  of  vibration.  If  it  be  supposed 
that  the  action  of  gravity  renders  all  the  vibrations  isochronous, 
we  must  grant  that  the  additional  impulsion  by  the  wheels  will 
destroy  that  isochronism,  unless  it  be  so  applied  that  the  sum 
total  of  this  impulsion  and  the  force  of  gravity  may  vary  so  with 
the  situation  of  the  pendulum  as  still  to  give  a  series  of  forces, 
or  a  law  of  variation,  perfectly  similar  to  that  of  gravity.  This 
cannot  be  effected,  unless  we  know  both  the  law  which  regu- 
lates the  action  of  gravity,  producing  isochronism  of  vibration, 
and  the  intensity  of  the  force  to  be  derived  from  the  wheels  in 
every  situation  of  the  pendulum.  Thus  it  appears  that  consi- 
derable scientific  skill,  as  well  as  mechanical  ingenuity,  may  be 
displayed  in  the  construction  of  scapements  ;  and  the  judicious 
consideration  of  them  becomes  of  great  importance  to  the 
artist :  yet,  notwithstanding  this,  no  material  improvement  was 
made  in  them  from  the  first  application  of  the  pendulum  to 
clocks  till  the  days  of  Mr.  George  Graham  ;  nothing  more  was 
attempted  before  his  time  than  to  apply  the  impulse  of  the 
swing-wheel  in  such  manner  as  was  attended  with  the  least 
friction,  and  would  give  the  greatest  motion  to  the  pendulum. 
Dr.  Halley  discovered,  by  some  experiments  made  at  the  Royal 
Observatory  at  Greenwich,  that  by  adding  more  weight  to  the 
pendulum  it  was  made  to  vibrate  larger  arcs,  and  the  clock 
went  faster;  by  diminishing  the  weight  of  the  pendulum,  the 
vibrations  became  shorter,  and  the  clock  went  slower;  the 
result  of  these  experiments  being  diametrically  opposite  to 


what  ought  to  be  expected  from  the  theory  of  the  pendulum, 
probably  first  roused  the  attention  of  Mr.  Graham,  who  was  not 
only  skilful  in  practice,  but  had  much  mathematical  knowledge, 
and  was  well  qualified  to  examine  the  subject  scientifically:  he 
soon  made  such  further  trials  as  convinced  him,  that  this  seem- 
ing paradox  was  occasioned  by  the  retrograde  motion,  which 
was  given  to  the  swing-wheel  by  every  construction  of  scapc- 
nieiit  that  was  at  that  time  <n  use ;  and  his  great  sagacity  soon 
produced  a  remedy  for  this  defect,  by  constructing  a  scapement 
which  prevented  all  recoil  of  the  wheels,  and  restored  to  the 
clock  pendulum,  wholly  in  theory,  and  nearly  in  practice,  all  its 
natural  properties  in  its  detached  simple  state.  This  scape- 
ment, with  a  few  others  of  the  most  approved  construction,  will 
now  be  briefly  described. 

1.  The  scapement  which  has  been  in  use  for  clocks  and 
watches  ever  since  their  first  appearance  in  Europe  is  extremely 
simple  ;  and  its  mode  of  operation  is  too  obvious  to  need  much 
explanation.  In  fig.  1,  {see  Plate,)  XY  represents  a  horizontal 
axis,  to  which  the  pendulum  P  is  attached  by  a  slender  rod,  or 
otherwise.  This  axis  has  two  leaves  C  and  D  attached,  one 
near  each  end,  and  not  in  the  same  plane,  but  so  that  when  the 
pendulum  hangs  perpendicularly,  and  at  rest,  the  piece  C  in- 
clines a  few  degrees  to  the  right  hand,  and  D  as  much  to  the 
left.  They  commonly  make  au  angle  of  from  70  to  90  degrees : 
they  are  called  by  the  name  of  pallets.  A  F  B  represents  a  wheel 
turning  round  on  a  perpendicular  axis  E  O,  in  the  order  of  the 
letters  A  FE  B.  The  teeth  of  this  wheel  are  cut  into  the  form  of 
the  teeth  of  a  saw,  leaning  forward,  in  the  direction  of  the 
motion  of  the  rim.  As  they  somewhat  resemble  the  points  of 
an  old-fashioned  royal  diadem,  this  wheel  has  got  the  name 
of  the  crown-wheel.  In  watches  it  is  often  called  the  balance- 
wheel.  T!ie  number  of  the  teeth  is  generally  odd,  so  that  when 
one  of  theni  B  is  pressing ou  a  pallet  D,  the  opposite  pallet  C  is 
in  the  space  between  two  teeth  A  and  I.  The  figure  represents 
the  pendulum  at  the  extremity  of  Its  excursion  to  the  right 
hand,  the  tooth  A  having  just  escaped  from  the  pallet  C,  and  the 
tooth  B  having  just  dropped  on  the  pallet  D.  It  is  plain,  that  as 
the  pendulum  now  moves  over  to  the  left,  in  the  arch  P  G,  the 
tooth  B  continues  to  press  on  the  pallet  D,  and  thus  accelerates 
the  pendulum,  both  during  its  descent  along  the  arch  P  H,  and 
its  ascent  along  the  arch  HG.  It  is  no  less  evident,  that  when 
the  pallet  D,  by  turning  round  the  axis  X  Y,  raises  its  point 
above  the  plane  of  the  wheel,  the  tooth  B  escapes  from  it,  and 
I  drops  on  the  pallet  C,  which  is  now  nearly  perpendicular. 
I  presses  C  to  the  right,  and  accelerates  the  motion  of  the  pen- 
dulum along  the  arch  G  P.  Nothing  can  be  more  obvious  than 
this  action  of  the  wheel  in  maintaining  the  vibrations  of  the 
pendulum.  We  can  easily  perceive  also,  that  when  the  pen- 
dulum is  hanging  perpendicularly  in  the  line  X  H,  the  tooth  B, 
by  pressing  on  the  pallet  D,  will  force  the  pendulum  a  little 
w  ay  to  the  left  of  the  perpendicular,  and  will  force  it  so  much 
the  further  as  the  pendulum  is  lighter ;  and,  if  it  be  sufliciently 
light,  it  will  be  forced  so  far  from  the  perpendicular,  that  the 
tooth  B  will  escape,  and  then  1  will  catch  on  C,  and  force  the 
pendulum  back  to  P,  where  the  whole  operation  will  be  re- 
peated. The  same  effect  will  be  produced  in  a  more  remarkable 
degree,  if  the  rod  of  the  pendulum  be  continued  through  the 
axis  X  Y,  and  a  ball  Q  put  on  the  other  end  to  balance  P.  And, 
indeed,  tliis  is  the  contrivance  which  was  first  applied  to  clocks 
all  over  Europe,  before  the  application  of  the  pendulum.  They 
were  balance  clocks.  The  force  of  the  wheel  was  of  a  certain 
magnitude,  and  therefore  able,  during  its  action  on  a  pallet,  to 
communicate  a  certain  quantity  of  motion  and  velocity  to  the 
balls  of  the  balance.  When  the  tooth  B  escapes  from  the 
pallet  D,  the  balls  are  then  moving  with  a  certain  velocity  and 
momentum.  In  this  condition,  the  balance  is  checked  by  the 
tooth  I  catching  on  the  pallet  C.  But  it  is  not  instantly  stopped. 
It  continues  its  motion  a  little  to  the  left,  and  the  pallet  C 
forces  the  tooth  I  a  little  backward.  But  it  cannot  force  it  so 
far  as  to  escape  over  the  top  of  the  tooth  I  ;  because  all  the 
momentum  of  the  balance  was  generated  by  the  force  of  the 
tooth  B  ;  and  the  tooth  I  is  equally  powerful.  Besides,  when  I 
catches  on  C,  and  C  continues  its  motion  to  the  left,  its  lower 
point  applies  to  the  face  of  the  tooth  I,  which  now  acts  on  the 
balance  by  a  long  and  powerful  lever,  ami  soon  slops  its  further 
motion  in  that  direction  ;  and  now,  continuing  to  press  on  C,  it 
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nrgcs  the  lialaiicc  in  tlie  opposite  diit  cliuii.  'I'luis  «o  st'i;  lli.it 
in  a  soapcnicnt  of  lliis  kind  the  motion  of  tin?  wlit'il  must  lie 
verj  lioldjlin;;  and  une(|iial,  making  a  );rcat  stop  forward,  and  a 
sliorl  step  baekward,  at  every  heal.  This  has  occasioned  the 
contrivance  to  nx'  ""^  name  of  the  rceoilinj;  seaixnient,  or 
the  seapcnient  of  ucoil.  In  this  sciipement  the  \il)ralions  arc 
quicker  than  if  the  liahinee  or  peiulolnm  vihratcd  freely  :  forllic 
recoil  shortens  the  asccndinjr  part  of  the  viliration,  liy  contract- 
ing the  extent  of  the  arc,  am!  the  rc-aelioii  of  the  «liccl  acce- 
lerates the  deseendins  part  of  the  vihration.  In  this  scapemeni, 
loo.  if  the  maintaining  power  be  inere.ised,  the  vibration  will  be 
performed  in  larjcer  ares,  bnt  in  less  time  :  because  the  i.rraler 
pressure  of  the  erown-whccl  on  the  pallet  will  cause  the  lialancc 
to  vibrate  tlir(nii;h  larger  arches;  and  the  lime  will  be  less 
increased  on  this  aceount  than  it  will  be  diminished  by  the  ac- 
celeration that  pressure  gives  to  the  balance  and  the  diminution 
of  the  time  of  recoil. 

'2.  The  preecdinj;  scapemcnt  not  being  well  adapted  to  such 
vibrations  as  are  performed  tliroii:;li  arcs  of  a  few  dcf,rees  only, 
another  construction  has  been  made,  which  has  been  in  constant 
use  for  about  a  century  in  clocks.  Hith  a  Ion;;  pendulum  beating; 
seconds.  In  lig.  2,  A  U  represents  a  vertical  wheel  called  the 
swing- wheel,  having  thirty  teeth.  C  1)  represents  a  pair  of 
pallets  connected  together,  and  moveable  in  conjunction  with 
the  pendulum  on  the  centre  or  axis  F.  One  tooth  of  the  wheel, 
as  shewn  in  the  figure,  rests  on  the  inclined  surface  of  the  inner 
part  of  the  pallet  C;  on  which  its  disposition  to  slide  tends  to 
throw  the  point  of  the  pallet  further  from  the  centre  of  the 
wheel,  and  consequently  assists  the  vibration  in  that  direction. 
While  the  pallet  C  moves  outwards  and  the  wheel  advances, 
the  point  of  the  pallet  U  of  course  approaches  towards  the 
centre  in  the  opening  between  the  two  nearest  teeth  ;  and  when 
the  acting  tooth  of  the  wheel  slips  oil',  or  escapes  from  the 
pallet  C,  another  tooth  on  the  opposite  side  immediately  falls  on 
the  exterior  inclined  face  of  1),  and  by  a  similar  operation  tends 
to  push  that  pallet  from  the  centre.  The  returning  vibration  is 
thus  assisted  by  the  wheel,  while  the  pallet  C  moves  towards 
the  centre,  and  receives  the  siK'ceediiig  tooth  of  the  wheel,  afler 
the  escape  from  the  point  of  1).  Thus  may  the  alternation  be 
conceived  to  go  on  without  limit.  In  this  scapement,  as  well  as 
the  Ibrraer,  the  vibrating  part  is  constantly  under  the  influence 
of  the  maintaining  power,  except  during  the  interval  of  the 
drop,  or  actual  escape  of  the  wheel  from  one  pallet  to  the  other. 
One  principal  recommendation  of  this  scapement  seems  to  have 
been  the  facility  with  which  it  afl'ords  an  index  for  seconds  in 
the  face  of  the  clock.  Though  the  pendulum,  according  to  this 
construction,  is  constantly  connected  with  the  maintaining 
power  in  a  clock,  vet  the  variations  of  that  power  have  not  the 
same  mischievous  ellect  as  in  a  walcli,  becaasc  the  momentum 
of  the  pendulum,  compared  with  the  impulse  of  the  maintaining 
power,  is  prodigiously  greater  in  the  former  of  these  instruments. 
A  very  considerable  change  in  the  maintaining  power  of  a  clock 
with  a  long  pendulum  will  only  cause  a  variation  of  a  few  se- 
conds in  tlic  daily  rate. 

3.  Mr.  Graham's  scapement,  already  spoken  of,  was  a  con- 
derable  improvement  upon  that  just  described.  He  took  off 
part  of  the  slope  furthest  from  the  points  of  the  pallets  ;  and 
instead  of  that  part  he  formed  a  circular  or  cylindrical  face, 
baving  its  axis  in  ti.e  centre  of  motion.  Pallets  of  this  kind 
are  shewn  at  the  lower  part  of  llg.  '2,  at  E  and  O,  having  H  for 
their  centre  or  axis.  \  tooth  of  the  wheel  is  seen  resting  upon 
the  circular  inner  surface  of  the  pallet  G,  which  therefore  is  not 
affected  by  the  wheel,  excepting  so  far  as  its  motion,  arising 
from  any  other  cause,  may  be  alVectcd  by  the  friction  of  the 
tooth  ;  and  this  resistance  is  exceedingly  minute,  not  amount- 
ing to  oue-eightli  of  the  pressure  on  the  arch.  Nay,  we  think 
it  appears  from  the  experiments  of  Coulomb,  that,  in  the  ease 
of  such  minute  pressure  on  a  surface  covered  with  oil,  there  is 
no  sensible  retardation  analogous  to  that  produced  by  friction, 
and  that  what  retardation  we  observe  arises  entirely  Irom  the 
clamminess  of  the  oil.  If  the  vibration  of  the  pendulum  be 
supposed  to  carry  G  outwards,  the  slope  surface  will  be  brought 
to  the  point  of  the  tooth,  which  will  slide  along  it,  and  urge  the 
pallet  outwards  during  this  sliding  action.  When  the  tooth 
lias  fallen  from  the  point  of  this  pallet,  an  opposite  tooth  will 
-.1)6  received  on  the  circular  surface  of  E,  and  will  not  allect  the 
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vniiatioii,  excepting  when  the  slope  .surface  of  K  is  carried  out 
so  as  to  sillier  the  tooth  to  slide  along  il.  This  eoiiliivance  is 
known  by  the  name  of  the  dead  beat,  or  the  dead  scapement; 
bei-ause  the  seconds  index  stands  still  after  each  drop,  whereas 
the  index  of  a  clock  with  a  recoiling  scapenient  is  always  in 
motion,  hobbling  backward  and  forward. 

In  this  scapenient,  an  incri  ase  of  the  maintaininf;  power  ren- 
ders the  vibrations  larger  and  slower:  because  the  greater 
pressure  of  the  tooth  on  the  edge  of  the  pallet  throws  il  round 
through  a  greater  arch  :  anil  ils  increased  pressure  on  both  sur- 
faces of  the  pallet  retards  ils  motion. 

1.  The  clleet  of  the  eseapcnient  which  lias  been  callerl 
horizontal,  because  the  last  wiiccl  in  watches  of  this  construc- 
tion has  its  plane  parallel  to  the  rest  of  the  sy  stem,  i.i  similar  to 
that  of  the  dead  beat  scapement  of  (Jraliam.  In  fig.  .0,  the 
horizontal  whce!  is  seen  with  twelve  teeth,  upon  each  of  which 
is  fixed  a  small  wedge  supjiorted  above  the  plane  of  the  wheel, 
as  may  be  seen  at  the  letters  .\  and  IJ.  On  the  verge  of  the 
balance  there  is  fixed  part  of  a  hollow  cvlindcr  of  steel  or  other 
hard  material,  the  imaginary  axis  of  which  passes  through  the 
pivots  of  the  verge.  C  represents  this  cylindrical  piece,  into 
which  the  verge  1-)  may  be  supposed  to  have  fallen.  While  the 
vibration  causes  the  cylindrical  piece  to  revolve  in  the  direction 
which  carries  its  anterior  edge  towards  the  axis  of  the  wlieel, 
the  point  of  the  wedge  will  merely  rub  the  internal  surface,  and 
no  otherwise  affect  the  vibration  of  the  balance  than  by  retard- 
ing its  motion.  I5ut  when  the  return  of  the  vibration  clears  the 
cylinder  of  the  point  of  the  wedge  D,  the  wheel  will  advance, 
and  the  slope  surface  of  the  wedge  acting  against  the  edge  of 
the  cylinder  will  assist  the  vibration  of  the  balance.  When  the 
edge  of  the  cylinder  arrives  at  the  outer  point  of  the  wedge  D, 
ils  posterior  edge  must  arrive  at  the  position  denoted  by  the 
dotted  lines  of  continuation  ;  immediately  after  w  hich  the  wedge 
or  tooth  E  will  arrive  at  the  position  e,  and  rest  on  the  outer 
surface  of  the  cylinder,  where  it  will  produce  no  other  effect 
than  that  of  retardation  from  friction,  as  was  remarked  with  re- 
gard to  the  wedge  D,  unlil  the  course  of  the  vihration  shall 
bring  the  \)osterior  edge  of  the  cylinder  clear  of  the  point  of  the 
wedge.  In  this  last  situation,  the  wedge  will  act  on  the  edge 
of  the  cylinder,  and  assist  the  vibration,  as  in  the  foi:iier  case, 
until  that  edgeshall  arrive  at  the  outer  or  posterior  point  of  the 
wedge,  immediately  after  which  the  leading  point  will  fall  on 
the  inner  surface  of  the  cylinder  in  the  first  position,  as  was 
shewn  in  the  wedge  D. 

Horizontal  watches  were  greatly  esteemed  during  the  last 
thirty  years,  until  lately,  when  they  gave  place  to  those  con- 
structions which  are  known  by  the  name  of  detached  or  free 
scapements.  In  the  common  scapement,  fig.  1,  an  increase  of 
the  maintainiJig  power  increases  the  recoil,  and  accelerates  the 
vibration  ;  but  with  the  horizontal  scapement  there  is  no  recoil  ; 
and  an  increase  of  the  maintaining  power,  though  it  may  en- 
large the  arc  of  vibration,  will  not  necessarily  diminish  or  alter 
the  time.  It  is  accordingly  found,  that  the  experiment  of 
altering  tlie  maintaining  power  by  the  application  of  the  key 
does  not  alter  the  rate  in  the  same  perceptible  manner  as  in 
common  watches. 

T).  Fig.  G,  represents  the  free  scapement  of  onr  best  portable 
time-pieces.  Fig.  4,  exhibits  the  scapement  on  a  large  scale. 
On  the  verge  of  the  balance  is  fixed  a  circular  piece  of  sap- 
phire, or  of  hard  steel,  E  L.  out  of  which  a  sectoral  piece  is  cut. 
H  G  is  a  straight  spring  fixed  near  its  extremity  H,  and  having 
at  the  other  extremity  a  pin  G,  against  which  one  of  the  teeth  of 
the  wheel  D  rests  when  the  train  is  at  rest.  This  spring  has  a 
slight  tendency  towards  the  centre  of  the  wheel,  but  is  pre- 
vented by  the  stop  Iv  I'loni  throwing  the  pin  furlher inwards  than 
just  to  receive  the  point  of  the  toolli.  I  is  a  very  slender  spring 
fixed  at  the  end  I,  and  pres.sing  very  slightly  against  the  pin  G, 
in  a  direction  tending  to  throw  it  from  the  wheel  1),  but  which 
on  account  of  the  greater  power  of  H  G  it  cannot  clleet.  It  may 
be  observed  that  the  spring  I  proceeds  a  little  beyond  the  pin 
G. — F  is  a  lever  proceeding  from  the  verge  of  the  balance  di- 
rectly opposite  the  end  of  the  spring  I,  and  lonir  enough  to  strike 
it  in  its  vibration.  The  action  is  as  follows  : — From  the  pressure 
of  the  main  spring,  the  wheel  (fig.  l.)  is  urged  from  P  towards 
F,  but  is  prevented  from  moving  by  the  pin  G.  Let  the  ba- 
lance be  made  to  vibrate,  and  the  lever  F  will  move  throngb 
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the  arc  F/,  strike  llic  inner  extremity  of  the  spring,  I,  and  dis- 
place the  pin  G.  At  this  instant  the  face  E,  which  may  be  call- 
ed the  pallet,  will  have  arrived  at  the  position  e,  against  which 
the  tooth  of  llie  wheel  will  fall,  and  communicate  its  impulse 
through  about  15"  or  10°  of  the  vibration.  But  F  quits  the  spring 
I  sooner  than  the  wheel  quits  the  pallet  E,  and  consequently  the 
pin  G  will  have  returned  to  its  first  station  before  the  wheel  can 
have  advanced  a  whole  tooth,  and  the  springer  detent  H  G  will 
receive  the  wheel  as  before,  immediately  after  its  escape  from 
the  pallet.  The  returning  vibration  of  the  balance  will  be  made 
with  the  piece  E  L  perfectly  at  liberty  between  two  teeth  of 
the  wheel,  as  in  the  sketch,  and  the  back  stroke  of  the  lever 
F  against  the  tender  spring  I  will  have  no  effect  whatever  on  the 
pin  G;  this  spring  being  like  the  back  spring  of  (he  jacks  of  the 
harpsichord,  active  in  one  direction  only.  The  third  vibration 
of  the  balance  will  unlock  the  detent  as  before :  the  impulse 
will  again  be  given,  and  the  whole  process  will  be  repeated  ; 
and  in  this  manner,  the  balance,  though  it  may  vibrate  through 
the  greatest  part  of  the  entire  circle,  will  be  entirely  free  of  the 
works,  except  during  the  very  small  time  of  the  drop  of  the 
wheel. 

It  is  hardly  necessary  to  make  any  remark  on  this  scapement. 
It  requires  little  or  no  oil,  and  when  all  the  pans,  particularly 
the  pendulum  spring,  are  duly  adjusted,  it  is  foynd  that  a  very 
great  variation  in  the  first  mover  w  ill  remarkably  alter  the  arc  of 
vibration  without  afifecting  the  rate.  The  piece  E  L  might  have 
consisted  of  a  single  pallet  or  arm,  instead  of  a  portion  of  a 
circle  or  cylinder  ;  but  such  a  piece  would  have  been  rather 
less  convenient  to  make  in  sapphire,  or  ruby,  as  in  the  best 
time-pieces,  and  would  also  have  been  less  useful.  For  if  by 
any  accident  or  shock,  the  pin  G  should  be  displaced  for  an  in- 
stant, the  wheel  D  will  not  run  down,  because  it  will  be  caught 
upon  the  circular  surface  B  L.  It  is,  indeed,  very  easy  to  ob- 
serve, that  the  piece  EL  would  operate  without  the  detent, 
though  with  much  friction  during  the  time  of  repose.  The  tooth 
of  the  wheel  would  in  that  case  rest  upon  its  circular  face. 

6.  In  the  two  last  scapements  we  have  seen  the  variable  ef- 
fects of  the  maintaining  power  almost  entirely  removed,  as  far 
as  can  be  practically  discerned.  Fig.  7,  exhibits  the  scapement 
of  Mudge  ;  in  which  the  balance  is  perfectly  detached  from  the 
train  of  wheels,  except  during  the  extremely  short  interval  of 
striking  out  the  parts  which  serve  the  purpose  of  detents.  O  N 
EBQ  is  the  circumference  of  the  balance,  vibrating  by  the 
action  of  a  spiral  spring  as  usual  on  its  axis  C  A  D  H  passing 
through  the  centre  C  :  the  axis  is  bent  into  a  crank,  AX  Y  1), 
to  make  room  for  the  other  work.  L  M,  Z  W,  are  two  rods 
fixed  to  the  crank  at  the  points  L  and  Z,  parallel  to  X  Y 
c  d  ef  f  s  are  fixed  parts  of  the  machine.  T  R  is  an  axis  con- 
centric with  that  of  the  balance,  and  carrying  an  arm  G  o  near- 
ly at  right  angles  to  it,  and  a  small  auxiliary  spring  «,  which  is 
wound  up  whenever  the  arm  G  «  is  moved  in  the  direction  o  h. 
j)  is  a  curved  pallet  fixed  to  the  axis  T  R,  which  receives  the 
tooth  of  the  balance  wheel  near  the  axis.  The  tooth,  pro- 
ceeding along  the  curved  surface,  by  the  force  of  the  main 
spring  turns  the  axis  and  its  arm  G  o,  and  winds  up  the  spring 
u.  A  small  projection  at  the  extremity  of  the  curved  surface 
of  the  pallet ;)  prevents  the  further  progress  of  the  tooth,  when 
the  arm  o  G  has  been  turned  through  an  arc  oh,  of  about  27  ; 
and  consequently  the   spring  n  has  been  wound  up  through  the 

same  angle  or  arc,  o  G  /i  ^  27°. F  S  is  another  axis  exactly 

similar  to  T  R.  It  carries  its  arm  I  o,  and  spring  u,  and  the 
tooth  of  the  balance-wheel  I  m  winds  up  the  spring  v,  by  act- 
ing on  the  pallet  <],  and  is  detained  by  a  projection,  after  having 
carried  it  llirough  an  angle  of  27°,  exactly  as  in  the  former  case. 
The  arcs  passed  through  by  the  arms  Go  and  I  o,  and  marked 
in  the  figure,  are  also  denoted  by  the  same  letters  on  the  rim  of 
the  balance. 

The  effect  of  this  scapement  may  be  thus  explained:  let  the 
balance  be  in  the  quiescent  slate,  the  main  spring  being  un- 
wound, and  the  branch  or  crank  in  the  position  represented  in 
the  figure.  If  the  quiescent  points  of  the  auxiliary  springs 
coincide  witli  that  of  the  balance-spring,  the  arm  G  o  will  just 
touch  the  rod  L  M,  and  in  the  like  manner  the  arm  I  O  will  just 
touch  the  rod  W  Z  ;  thetwo  arms  Go  and  lo  in  this  position  are 
parallel  to  the  line  CO.  This  position  of  the  balance  and  aux- 
iliary springs  remains  as  long  as  the  main  spring  of  the  ma- 


chine continues  unwound  :  but  whenever  the  action  of  (he  main 
spring  sets  the  balance  wheel  in  motion,  a  tooth  thereof  meeting 
with  one  or  other  of  the  pallets  ;>  or  c/,  will  wind  up  one  of  the 
auxiliary  springs  ;  suppose  it  should  he  the  spring  h.  The  arra 
Go  being  carried  inlo  the  position  G/i,  by  the  force  of  the 
balance  wheel  acting  on  the  pallet /i,  remains  in  that'position 
as  long  as  the  tooth  of  the  balance-wheel  conti;uies  locked  by 
the  projection  at  the  extremity  of  the  pallet  /) ;  and  the  balance 
itself  not  being  at  all  affected  by  the  motion  of  the  arm  Go,  nor 
by  the  winding  up  of  the  spring  u,  remains  in  its  quiescent 
position  ;  consequently  no  vibration  can  take  place  except  by 
the  assistance  of  some  external  force  to  set  the  balance  in  mo- 
tion. Suppose  an  impulse  to  be  given  sullicient  to  carry  it 
through  the  semi-arc  O  B,  which  is  about  135°  in  Mr.  Mudge's 
construction. 

The  balance,  during  this  motion,  carries  with  it  the  crank 
A  X  Y  D,  and  the  aflixed  rods  L  M,  Z  W.  When  the  balance 
has  described  an  angle  of  about  27"  zr  the  angle  o  C  h,  or  o  G  /i, 
rod  L  M  meets  with  the  arm  G  H,  and  by  turning  the  axis  T  R, 
and  the  pallet  pin  the  direction  of  the  arc  O/i,  releases  the 
tooth  of  the  balance  wheel  from  the  projection  at  the  extremity 
of  the  pallet  w :  the  balance  wheel  immediately  revolves,  and 
the  lower  tooth  meeting  with  tlic  pallet  q,  winds  up  the  auxili- 
ary spring  I',  and  carries  the  arm  lo  with  a  circular  motion 
through  the  angle  oik,  about  27°,  in  which  position  the  arm  I  w 
remains  as  long  as  the  tooth  of  the  balance-wheel  is  locked  by 
the  pallet  17.  While  the  spring  v  is  winding  up  through  the  arc 
0  h,  the  balance  describes  the  remainingpart  of  the  semi-arc  A  B, 
and  during  this  motion  the  rod  L  M  carries  round  the  arm  G  k, 
causing  it  to  describe  an  angle  hCB,  or  AG  B,  which  is  measured 
by  the  arc  fiBzz  108°.  When  the  balance  has  arrived  at  the 
extremity  of  the  semi-arc  OBrz  135°,  the  auxiliary  spring  11 
will  have  been  wound  up  through  the  same  angle  of  130°,  that  is 
to  say,  27°,  by  the  force  of  the  main  spring  acting  on  the  pallet 
p,  and  108°  by  the  balance  itself,  carrying  along  with  it  the  arm 
Go  or  G  h,  while  it  describes  the  arc  h  B.  The  balance  there- 
fore returns  through  the  arc  BO,  by  the  joint  action  of  the 
balance-spring  and  the  auxiliary  spring  u  ;  the  acceleration  of 
both  springs  ceasing  the  instant  tlie  balance  arrives  atthe  quies- 
cent point  0.  When  the  balance  has  proceeded  in  its  vibration 
about  27°  beyond  the  point  O,  to  the  position  C  /;,  the  rod  Z  W 
meets  with  the  arm  I  k,  and  by  carrying  it  forward  releases  the 
tooth  of  the  balance-wheel  from  the  pallet  <j.  The  balance- 
wheel  accordingly  revolves,  and  the  upper  tooth  meeting  with 
the  pallet  p  winds  up  the  auxiliary  spring  w  as  before.  The 
balance  with  the  crank  proceeding  to  describe  the  remaining 
semi-arc  k  E,  winds  up  the  spring  v  through  the  further  nngle 
AC  Eiz:  108°,  and  returns  through  the  semi-arc,  E  0,  by  the  joint 
action  of  the  balance-spring  and  the  auxiliary  spring  v,  both  of 
svhich  cease  to  accelerate  the  balance  the  instant  it  has  arrived 
at  O. 

It  may  be  remarked,  in  this  curious  scapement,  that  the 
motion  of  the  balance  in  its  semi-vibration  from  the  point  of 
quiescence  is  opposed  through  an  arc  of  no  more  than  108°,  but 
is  accelerated  in  its  return  through  the  whole  arc  of  135°,  and 
that  the  difference  is  what  maintains  the  vibrations  ;  and  more- 
over, that  the  force  from  the  wheel  being  exerted  to  wind  up 
each  auxiliary  spring  during  the  time  it  is  totally  disengaged 
from  the  balance,  this  last  organ  cannot  be  clfectcd  by  its  irre- 
gularities, except  so  far  as  they  may  render  it  more  difficult  to 
disengage  the  rim  of  the  pallet  from  the  tooth.  The  balance 
describes  an  arc  of  about  8°  during  this  disengagement. 

Count  Bruhl,  in  his  pamphlet  "On  the  Investigation  of 
Astronomical  Circles,"  after  describing  Mudge's  scapement, 
proceeds  thus:  "By  what  has  been  said,  it  is  evident,  that 
whatever  inequality  there  may  be  in  the  power  derived  from  the 
main-spring  (provided  the  latter  be  sufficient  to  wind  up  those 
little  pallet-springs),  it  can  never  interfere  with  the  regularity  of 
the  balance's  motion,  but  at  the  instant  of  unlocking  the  pallets 
which  is  so  instantaneous  an  operation,  and  the  resistance  so 
exceedingly  small,  that  it  cannot  possibly  amount  to  any 
sensible  error.  The  removal  of  this  great  obstacle  was  cer- 
tainly never  so  effectually  done  by  any  other  contrivance,  and 
deserves  the  highest  commendation  as  a  probable  means  to 
perfect  a  portable  machine  that  will  measure  time  correctly. 
But  this  is   not  the  only,  nor  indeed  the  principal  advantagt^^ 
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■whicli  lliis  timc-kccpcr  will  possoss  over  nny  ollior;  for  as  it  is 
iiii|)(i.ssilik'  t(i  iL'iliK-e  friction  to  .si)  siniill  a  (Hiaiililv  as  not  to 
iiflcot  lliu  motion  of  a  lial.'.ii(<',  llio  ooiisi'c|iitiicc  of  which  is, 
that  it  dcscrihis  sonictinics  ;;rraler  nnil  soinctimos  siiialli^r  arcs, 
it  hccainc  necessary  to  think  of  some  nielliod  by  which  the 
balance  niii;lit  be  broiip:ht  to  describe  those  did'crcnl  arcs  in  the 
same  time.  If  a  balance  could  he  made  to  vibrate  without 
friction  or  resistance  from  tlic  medium  in  «hicliit  moves,  the 
mere  expanding  and  eontraclins  of  the  peiidnlurn-spriiip;  would 
probably  produce  the  so  much  wished  for  clfcct,  as  its  force  is 
supposed  lo  be  proportional  to  the  arcs  des('ribed  ;  but  as  there 
is  nu  machine  void  of  friction,  and  as  from  that  cause,  the  velo- 
city  of  every  balance  decreases  more  rapidly  than  the  spaces 
pono  throu;;h  decrease,  this  ineipialily  <-ouI(l  oidy  be  removed 
by  a  force  acting  on  the  balance,  which  assumiufr  (lill'erent  ratios 
in  its  dillerent  stages,  could  counterbalance  that  inequality. 
This  very  material  and  important  ren\cdy,  Mr.  Mudge  has 
clfcclcd  by  the  construction  of  his  scapcment ;  for  liis  pallet 
sprini^s  having  a  force  capable  of  being  increased  almost  at 
pleasure,  at  the  cotumciiccment  of  every  vibration,  the  pro- 
portion in  their  dillerent  degrees  of  tension  may  be  altered  till 
it  answers  the  intended  purpose.  This  shews  how  cITcctually 
Mr.  Mudge's  scapement  removes  the  two  greatest  difliculiies 
that  have  hitherto  ballled  the  attempts  of  every  other  artist, 
namely,  the  inequalities  of  the  i)ower  derived  from  the  main 
spring,  the  irregularities  arising  from  friction,  and  the  variable 
resistance  of  the  medium  in  which  the  balance  moves." 

7.  Fig.  S,  is  the  sketch  of  an  adaptation  of  Mudge's  scape- 
ment to  a  clock.  LM  is  a  part  of  the  periphery  of  the  wheel. 
U  .\,  G  U,  are  two  arms  separately  moveable  on  the  same  axis. 
and  terminating  in  the  pallets  A,  IJ.  These  pallets  have  inclined 
faces,  with  a  claw  or  detent  at  the  lower  part  of  each.  G  O,  1  O, 
are  tails  proceeding  from  each  pallet  piece  respectively,  and 
the  dark  spot  at  N  represents  a  pin  proceeding  from  the  pen- 
dulum rod,  and  capable  of  moving  either  of  the  tails  according 
to  the  course  of  the  vibration.  The  dotted  circles  u  and  v 
represent  weights  which  are  stuck  upon  two  pins,  and  may  be 
changed  for  others,  greater  or  smaller,  uptil  the  most  suitable 
quantity  is  found.  Suppose  tiuj  wheel  to  be  urged  from  L  to- 
wards M,  and  the  pendulum  made  lo  vibrate  by  external  impulse  ; 
the  pin  N  proceeding  towards  L  will  strike  the  tail  GO,  raise 
the  pallet  A,  and  set  the  wheel  at  liberty  :  which  sliding  along 
the  inner  surface  of  the  pallet  I!,  will  raise  it,  and  stop  against 
the  claw  at  its  lower  end.  I  O  will  consecpiently  be  carried  into 
the  position  IP;  and  the  pallet  A  in  its  return  will  be  opposite 
to  a  vacancy,  which  will  permit  the  tail  G  O  to  follow  the  pin  N 
ns  far  as  the  perpendicular  situation.  The  pendulum  will  there- 
fore be  assisted  by  the  weight  it  through  a  longer  arc  in  its  de- 
scent, than  it  was  impeded  by  it  in  its  ascent.  In  the  opposite 
serai-vibration  toward  M,  the  pendulum  will  proceed  unopposed 
by  i\  while  it  passes  through  the  angle  O  I  P,  when  it  will  raise 
B,  and  permit  the  wheel  to  elevate  the  pallet  A.  In  the  motion 
on  this  side  of  the  perpendicular,  it  is  also  clear  that  the  descent 
will  be  more  assisted  than  the  ascent  was  impeded.  Whence 
it  follows,  that  the  clock  will  continue  to  go:  anil  no  variation 
of  the  force  of  the  vihccl  L  M,  which  raises  the  pallets  in  the 
absence  of  the  pendulum  will  afiect  the  vibration,  except  so 
far  as  it  may  afl'ord  a  varial)le  resistance  at  llie  detent  or  claw. 

8.  Mr.  Mudge  has  also  given  another  detached  scapement, 
which  he  recommends  for  pocket  watches,  and  executed  en- 
tirely to  his  satisfaction  in  one  made  for  the  ijueen.  A  dead- 
beat  pendulum  scapement  is  interposed  between  the  wheels  and 
the  balance.  The  crutch  E  D  F  (fig.  3.  has  a  third  arm  D  G  stand- 
ing outwards  from  the  meeting  of  the  other  two,  and  of  twice 
their  length.  This  arm  terminates  in  a  fork  AG  J5.  The  verge 
V  has  a  pallet  C,  which,  when  all  is  at  rest,  would  stand  be- 
tween the  points  A,  B,  of  the  fork.  But  the  wheel  by  its  action 
on  the  pallet  !•',  forces  the  fork  into  the  position  Hi/i,  the  point 
A  of  the  fork  being  now  where  15  was  before,  just  touching  the 
cylindrical  surface  of  the  verge.  The  scapement  of  the  crutch 
E  D  F  is  not  accurately  a  dead-beat  scapement,  but  has  a  very 
.small  recoil  beyond  the  angle  of  impulsion.  15y  this  circum- 
stance the  branch  A  (now  at  B)  is  made  to  press  most  gently  on 
the  cylinder,  and  keeps  the  wheel  locked,  while  tlie  balance  is 
going  round  in  the  direction  B  II  A.  The  point  A  gets  a  motion 
from  A  to  B  by  means  of  a  notch  in  the  cylinder,  which  turns 


round  at  the  same  time  by  the  action  of  the  branch  A  G  on  tho 
pallet  G  ;  but  A  does  not  touch  the  cylinder  during  this  motion, 
the  notch  leaving  free  room  for  its  jiassage.  When  the  balance 
returns  from  its  ex(;ursion,  the  pallet  G  strikes  on  the  branch 
A  (.still  at  I!),  and  unlocks  the  wheel.  This  now  acting  on  the 
crulch-pallel  F,  cau.scs  the  branch  li  of  the  fork  to  follow  the 
pallet  G,  and  give  it  a  strong  Impulse  in  the  direction  in  which 
it  is  then  moving,  causing  the  balance  lo  make  a  semi-vibration 
in  the  direction  .\  II  IJ.  The  fork  is  now  in  the  siluatiun  \g  a, 
similar  to  B,7  6,  and  the  wheel  is  again  locked  on  the  crutch 
pallet  10. 

Tiie  intelligent  reader  will  admit  this  to  bo  a  very  steady  and 
elfcetive  scapement.  The  lockage  of  llie  «herl  is  proc:ured  iu 
a  very  ingenious  manner;  and  the  friction  on  the  cylinder, 
necessary  for  elfccting  this,  may  be  made  as  small  as  we  please, 
nolwilhslanding  a  very  strong  action  of  the  wheel  ;  for  the 
pressure  of  the  fork  on  the  cylinder  depends  entirely  on  the 
degree  of  recoil  that  is  formed  on  the  pallets  E  and  F.  Pressure 
on  the  cylinder  is  not  indispensably  necessary,  and  the  crulch- 
scapcment  may  be  a  real  dead-beat.  But  a  small  recoil,  by 
keeping  the  fork  in  contact  with  the  cylinder,  gives  the  most 
perfect  steadiness  to  the  motion.  The  ingenious  inventor,  a 
man  of  approved  integrity  and  judgment,  declares  that  her 
niiijcst>'s  watch  was  the  best  pocket-watch  he  had  ever  seen. 
We  are  not  disposed  to  question  its  excellency. 

!>.  Another  scapement,  in  which  a  considerable  degree  of 
ingenuity  is  united  with  comparative  simplicity,  is  that  of  Mr. 
l)e  Lafons.  The  inventor's  dcscTiption  and  some  of  his  obser- 
vations, as  presented  to  the  Society  of  Arts,  are  as  follows  :  — 
Although  the  giving  an  eipial  impulse  to  the  balance  has 
been  already  most  ingeniously  done  by  Mr.  Mudge  aid  Mr. 
Halloy  Cl'rom  whose  great  merit  we  would  not  wish  to  detract,) 
yet  the  extreme  dilTieulty  and  expense  attending  the  firs',  and 
the  very  compound  locking  of  the  second,  render  them  far  from 
completing  the  desired  object.  The  perfections  and  advan- 
tages arising  from  my  improvements  on  the  remontoire  de- 
tached scapi  ment  tor  chronometers,  which  gives  a  perfectly  equal 
impulse  to  the  balance,  and  not  only  entirely  removes  what- 
ever irregularities  aiisc  (rom  the  dillerent  slates  of  lluidity  in 
the  oil,  fiom  the  train  of  wheels,  or  from  the  main  spring,  but 
(Iocs  it  in  a  simpler  way  than  any  with  which  I  am  acquainted. 
I  trust  it  will  not  be  thought  improper  in  me  to  answer  some 
objections  made  at  Hie  examinations  before  the  comndttee,  as 
I  am  fully  persuaded  the  more  mathematically  and  critically  the 
improvements  are  investigated,  the  more  perfect  they  will 
prove  to  be.  It  was  first  observed  that  my  method  did  not  so 
completely  detach  the  train  of  wheels  from  the  balance  as  an- 
other scapement  then  referred  to.  I  beg  leave  to  remark,  that 
the  train  of  wheels  in  mine  is  prevented  from  pressing  against 
the  locking  by  the  whole  power  of  theremontoirc-spring  :  so  that 
the  balance  has  only  lo  remove  the  small  remaining  pressure, 
which  does  away  that  objection,  and  also  that  of  the  disadvan- 
tage of  detents,  as  this  locking  may  be  compared  to  a  light  ba- 
lance turning  on  line  pivots,  without  a  pendulum  spring ;  and 
has  not  only  the  advantage  of  banking  safe  at  two  turns  of  the 
balance,  and  of  being  firmer  and  less  liable  to  be  out  of  repair 
than  any  locking  where  spring  work  is  used,  but  likewise  of 
unlocking  with  much  less  power.— It  was  then  observed,  it 
required  more  power  to  make  it  go  than  usual.  Permit  rac 
to  say,  it  requires  no  more  power  than  any  other  remontoire- 
scapement,  as  the  power  is  applied  in  the  most  mechanical 
manner  possible. — And,  lastly,  it  was  said,  that  it  set  or  requir- 
ed the  balance  lo  vibrate  an  unusually  large  arch  lufore  the 
piece  would  go.  This  depends  on  the  accuracy  of  the  execu- 
tion, the  proportionate  diameter  and  weight  of  the  balance,  the 
strength  (d' the  remontoire-spring,  and  the  length  of  the  pallets. 
If  these  circumstances  arc  will  attended  to,  it  w  ill  set  but  little 
more  than  the  most  generally  detached  scapements.  A,  (\z. 
i),  shews  the  scape  wheel  ;  B,  the  lever-pallet,  on  an  arbor  with 
fine  pivots,  having  at  the  lower  end,  G,  the  remontoire  or  spi- 
ral-spring lixed  with  a  collar  and  stud,  as  pcndiilum-sprinps 
are;  I)  the  pallet  of  the  verge,  having  a  roller  turning  in  small 
pivots  for  the  lever  pallet  to  act  against  ;  K  pallets  to  iliscliari:e 
the  locking,  with  a  roller  between,  as  in  tig.  U) ;  F,  the  arm  of 
the  loekins-pallet  continued  at  the  other  end  to  make  it  poise, 
having  studs  and  screws  to  adjust  and  bank  the  quantity  of 
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motion;  a,  nnd  4,  llie  lockins  pallets,  being  portions  of  circles 
fastened  on  an  arbor  turning  on  fine  pivots  ;  G,  the  triple  fork, 
at  the  end  of  the  arm  of  the  locking  pallets.  Tlic  centre  of  the 
lever  pallet  in  the  draft,  is  in  a  rijht  line  between  the  centre  of 
the  scape  wheel  and  the  centre  of  the  verge,  thou2,h  in  the  model 
it  is  not;  but  may  be  made  so  or  not,  as  best  suits  the  calliper, 
be. 

The  scape-vvheel  A,  with  the  tooth  I,  is  acting  on  the  lover- 
pallet  B,  and  has  wound  up  the  spring  C  ;  the  verge  pallet  D 
(turning  the  way  represented  by  the  arrow)  the  moment  it 
comes  within  the  reach  of  the  lever  pallet,  the  discharging 
pallet  E,  taking  hold  of  one  prong  of  the  fork,  removes  the  arm 
F,  and  relieves  the  tooth  p  from  the  convex  part  of  the  lock  a. 
The  wheel  goes  forward  a  little,  just  sufficient  to  permit  the 
lever-pallet  to  pass,  while  the  other  end  gives  the  impulse  to 
the  balance  ;  tlie  tooth  4  of  the  wheel  is  then  locked  on  the  con- 
cave side  of  the  lock  h,  and  the  lever-pallet  is  slopped  against 
the  tooth  S,  as  in  fig.  U.  So  far  the  operation  of  giving  the 
impulse,  in  order  again  to  wind  the  remontoire  spring  (the 
other  pallet  at  E,  in  the  return  removing  the  arm  Fthe  contrary 
direction),  relieves  the  tooth  3  from  the  lock  h.  The  wheel 
again  goes  forward,  almost  the  vvliole  space  from  tooth  to  tooth, 
winds  the  spiral  spring  again,  and  comes  into  the  situation  of 
fig.  1,  and  thus  the  whole  performance  is  completed.  The  end 
of  the  lower  pallet  B  resting  on  the  point  of  the  tooth  1,  pre- 
vents the  wheel  exerting  its  full  force  on  the  lock  a,  as  in  fig.  1, 
The  same  ellcct  is  produced  by  the  pallet  lying  on  the  tooth  5, 
by  preventing  the  wheel  from  pressing  on  b  ;  and  thus  the  lock- 
ing becomes  the  tightest  possible.  This  scapement  may  be  much 
simplified  by  putting  a  spring  with  a  pallet  made  in  it  as  in  fig. 
12,  instead  of  tlie  lever  pallet,  and  spiral-spring.  The  operation 
will  be  in  other  respects  exactly  the  same,  avoiding  the  friction 
of  the  pivots  of  the  lever-pallet.  This  method  I  prefer  for  a 
piece  to  be  in  a  st.ite  of  rest,  as  a  clock  ;  but  the  disadvantage 
from  the  weight  of  the  spring  in  dilferent  positions,  is  obvious. 
The  locking  may  be  on  any  two  teeth  of  the  wheel,  as  may  be 
found  most  convenient. — Dr.  Greyory's  Mechanks. 

Many  other  ingenious  scapements  have  been  contrived  by 
Harrison,  Hindley,  Ellicott,  Lepaute,  Le  Roy,  Berthoud,  Ar- 
nold, Whitehurst,  Earnshaw,  Nicholson,  &c.  But  descriptions 
of  them  would  extend  this  article  to  much  too  great  a  length. 
What  is  here  collected  will,  we  trust,  furnish  some  insight  into 
the  nature  of  a  few  of  the  most  approved  scapements. 

SCAFHISM,  an  unseemly  torture  among  the  ancient  Per- 
sians, by  which  criminals  were  exposed  to  be  stung  to  death  by 
wasps. 

SCAPOLITE,  a  mineral  found  at  Arendal  in  Norway.  It  is 
of  a  pearl  colour,  and  is  crystallized  in  long,  four-sided  rectan- 
gular prisms.  Faces  longitudinally  streaked.  Its  specific  gra- 
vity is  3'C8,  and  it  is  hard  enough  to  scratch  glass. 

SCARAB^US,  in  Natural  History,  the  Beetle,  a  genus  of 
insects  of  the  order  coleoptera.  In  this  genus  there  are  several 
hundred  species,  in  four  divisions,  which  are  distinguished  by 
the  form  of  their  feelers.  The  beetle  is  the  most  remarkable 
species,  as  well  in  size  as  in  beauty.  It  is  five  or  six  inches 
long;  tlie  wing-shells  are  of  a  smooth  surface,  of  a  bluish-gray 
colour,  marked  with  round  deep-black  spots  of  different  sizes. 
In  this  country,  the  cockchafer  is  very  common.  The  larva 
inhabits  ploughed  lands,  and  feeds  on  the  roots  of  corn;  and 
the  complete  insect  makes  its  appearance  during  the  middle  and 
the  decline  of  summer.  The  larva  of  this  insect  is  eagerly 
sought  after  and  devoured  by  swine,  bats,  crows,  and  poultry ;  it 
is  said  to  be  two  or  three  years  in  passing  from  its  first  form 
ioto  tliat  of  the  perfect  insect.  A  species  of  great  beauty  is  the 
golden  beetle,  about  the  size  of  the  common  or  black  garden 
beetle  ;  the  colour  is  most  brilliant,  varnished,  and  of  a  golden 
green.  This  is  a  fine  object  for  the  magnifying  glass.  It  is  not 
very  uncommon  during  the  hottest  parts  of  summer,  frequent- 
ing various  plants  and  flowers  ;  its  larva  is  commonly  found  in 
the  hollows  of  old  trees,  or  among  the  loose  dry  soil  at  their 
roots,  and  sometimes  in  the  earth  of  ant  hills. 

SCARFING,  a  sea  term,  a  particular  method  of  uniting  two 
pieces  of  timber  together  by  the  extremities,  so  that  the  end  of 
one  goes  over  the  end  of  the  other,  being  tapered  so  that  the 
one  may  be  set  into  the  other,  and  become  even,  as  the  keel- 
pieces.     But  when  the  ends  of  the  two  pieces  are  cut  square 


and  put  together,  they  are  said  to  batt  to  one  another,  fsee  the 
article  Butt;)  and  when  another  piece  is  laid  on  and  fastened 
to  both,  as  is  the  case  in  all  the  frame  timbers,  this  is  called 
scarfing  the  timbers,  and  half  the  piece  which  fastens  the  two 
timbers  together  is  reckoned  the  length  of  tlie  scarf. 

SCARIFICATION,  in  Surgery,  the  operation  of  making  se- 
veral incisions  in  the  skin  by  means  of  lancets  or  other  instru> 
ments,  particularly  the  cupping-instrument. 

SCARLET,  a  beautiful  bright  red. 

SCARP,  in  Fortification,  the  interior  slope  m  the  ditch  with 
which  the  fortiQcation  is  surrounded,  and  faces  the  country  or 
champaign. 

SCAV.\GE,  a  toll  or  custom  anciently  exacted  by  mayors, 
sheriffs,  and  bailifl's  of  cities  and  towns-corporate,  and  of  mer- 
chant strangers,  for  wares  exposed  and  otlered  to  sale  within 
their  liberties,  which  was  prohibited  by  19  Hen.  VII.  But  the 
city  of  London  still   retains  this  custom. 

SCAVENGERS,  two  oQicers  chosen  annually  in  each  parish 
in  London  and  the  suburbs,  whose  business  it  is  to  see  that  the 
streets  are  kept  clean,  under  a  penalty  of  forty  shillings  foi 
each  offence. 

SCELOTYRBE,  a  disease  characterized  principally  by  a 
contraction  of  the  limbs.  For  this,  various  causes  have  been 
assigned. 

SCENE,  in  a  primary  sense,  denotes  a  theatre,  where  dia- 
mntic  pieces,  and  other  public  shows,  were  represented.  Its 
application  is  now  extended  to  picturesque  views  of  almost 
every  description. 

SCENOGRAPHY,  in  Perspective,  the  perspective  repre- 
sentation of  a  body  on  a  plane;  or  a  description  and  view  of  it 
in  all  its  parts  and  dimensions,  such  as  it  appears  to  the  eye 
in  any  oblique  view. 

SCENOPEGIA,  a  grand  festival  among  the  Jews,  at  which 
all  their  males  of  a  given  age  were  to  attend  at  their  national 
altar.     It  is  more  generally  called  "  the  feast  of  tabernacles." 

.SCENT,  in  Hunting,  the  effluvia  throw  n  olf  by  animals  in  the 
chase,  aud  by  which  they  are  followed  thruugh  all  their  mazes 
and  retreats,  by  dogs  and  those  who  follow  them.  So  acute  is 
the  sense  of  smelling  in  these  hounds,  that  carcases  buried 
with  lime  ten  feet  under  ground,  have  been  known  to  attract 
them  to  the  spot.  The  term  scent,  in  a  lax  sense,  is  sometimes 
applied  to  things  highly  offensive  to  the  olfactory  nerves,  but 
frequently  to  aromatics,  and  agreeable  odours. 

SCEPTIC,  one  who  embraces  scepticism,  and  sometimes 
affects  to  doubt  his  own  existence. 

SCEPTICISM,  doubt,  hesitation,  indecision,  unbelief.  Scep- 
ticism professes  to  weigh  every  thing,  but  it  determines  nothing. 
It  robs  the  mind  of  its  resting-place,  but  substitutes  nothing  in 
its  stead. 

SCHEDULE,  a  scroll  of  parchment  or  paper,  annexed  to  a 
deed,  will,  or  other  instrument,  containing  an  inventory  of 
goods.  Sec.  otnitted  in  the  body  of  the  will  or  deed.  It  is  used 
particularly  for  the  statement  of  effects  delivered  by  <v  bankrupt 
to  the  commissioners  who  are  appointed  to  investigate  his 
affairs.  It  also  includes  a  list  of  such  articles  as  are  the  sub- 
jects of  taxation. 

SCHEIK,  a  name  given  by  the  Turks  to  the  prelates  of  the 
Mahometan  religion,  who  pretend  to  be  the  legitimate  succes- 
sors of  Mahomet.     Their  chief  resides  at  Mecca. 

SCHEME,  representation  of  any  geometrical  or  astronomical 
figure,  or  problem,  by  figures  sensible  to  the  eye  ;  and  also  the 
harmonious  result  of  contrivance  and  ingenuity. 

SCHIECH,  in  Arabia,  an  olficer  of  high  birth,  which  can  only 
come  by  descent,  and  is  peculiar  to  princes,  sovereigns,  and 
independent  lords.  Among  the  Bedouins,  this  title  belongs  to 
every  noble. 

SCHIRROSIS,  a  name  given  to  a  disorder  in  the  eyes, 
arising  from  a  long  continued  infiammation,  when  the  flesh 
increases  in  bulk,  and  assumes  a  livid  colour. 

SCHISM,  literally,  a  cleft  or  fissure.  In  Religion,  to  which 
the  term  is  chiefiy  applied,  it  means  a  separation  among  per- 
sons who  profess  the  same  general  principles  of  faith,  but  differ 
in  some  subordinate  particulars.  The  Romanists  enumerate 
thirty-four  schisms  that  have  taken  place  in  their  church, 
among  which,  the  ecclesiastical  revolution  that  took  place  in 
the  days  of  Luther,  holds  a  prominent  rank.     The  Uel'orniation 
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tliat  look  place  in  llris  country  is  lalloil  tin-  Knulish  scliisni ;  ami 
the  ICiijjIisli  clmrcli,  in  its  tnin,  upplics  the  ojiprolniiius  C|iillict 
to  I'n  shj  lerians,  ludepcmlcnts,  Anabaptists,  and  Mrtliodists  ; 
wliilc  each  of  ihcse  sects  cry  out  schism  against  all  «  ho  secede 
from  their  respective  coninuinitics. 

SCIUSTLS,  ill  Mineralogy,  a  name  given  to  several  dilTer- 
ent  kinds  of  stones,  but  more  cspcuially  to  some  of  the  argil- 
laceous kiud. 

SCHOLASTIC,  sonielhinj;  hclonp;inj;  to  the  schools,  or  tau(;ht 
in  Iheni.  ('onneeted  uilli  I'hilosophy,  it  is  a  name  );iven  to  the 
dialectic  of  Arislcitle.  From  the  lil'tli  until  the  Inellth  century, 
scholastic  philosophy  was  held  in  high  esteem.  The  Hcl'orma- 
tion  inllicted  on  it  a  deadly  wound,  so  that  at  present  it  is  little 
studied,  and  less  rej;arded. 

ScHiiLASTics,  persons  who  study  cither  scholastic  philoso- 
phy or  divinity. 

SCHOLIUM,  a  note,  annotation,  or  remark;  occasionally 
made  on   some  passa;;e  or  proposition  of  an  old  author. 

SCHOOL,  a  pulilic  place  in  which  lansuagcs,  arts,  and 
sciences,  arc  taught.  Schools  vary  in  character  and  degree, 
according  to  the  subjects  introduced,  from  the  elementary  prin- 
ciples of  words,  to  the  result  of  academic  researches,  aiul  the 
learning  inculcated  in  the  most  renowned  universities.  In  the 
management  of  schools  considerable  improvements  have  been 
made  of  late  years,  but  more  generally  in  their  lower  depart- 
ments. The  word  Sc/ivla  originally  siguides  disciiiline  and  cur. 
rectiun,  and  it  was  anciently  used  to  designate  all  places  where 
persons  met  together  either  to  study,  to  converse,  or  to  do 
any  other  matter.  Among  the  Hebrews,  the  synagogues  suc- 
ceeded  the  schools  of  the  prophets. 

The  Chaiiti/  Schools  in  England  are  both  numerous  and 
opulent,  but  replete  «i(b  abuses.  Winchester,  Eton,  and  West- 
minster schools,  are  royal  foundations.  All  the  oilier  grammar 
schools,  as  they  are  termed,  are,  in  fact,  charity  schools,  though 
of  a  higher  class  than  the  parish  schools  for  the  education  of 
our  pauper  youth. 

Smidai/  Schools,  another  species  of  charity  selinols,  have 
many  advocates,  as  have  also  the  National  Schools ;  and  were 
they  universally  adopted,  we  might  expect  to  see  the  morality 
of  the  nation  keep  pace  with  these  benevolent  institutions. 
Juvenile  ofl'cnders,  without  doubt,  are  numerous;  but  our  gaols 
are  under  no  obligations  to  Sunday  Schools  for  their  inmates. 

SCHOONER,  a  small  vessel  with  two  masts,  whose  main- 
sail and  foresail  arc  both  suspended  by  gaOs,  like  a  sloop's 
mainsail. 

SCHORL,  a  mineral  which  derives  its  name  from  Schorlaw, 
in  Saxony,  where  by  him  it  was  first  discovered. 

SCIARRI,  the  matter  which  runs  in  burning  torrents  from 
the  craters  of  volcanoes. 

SCIATHERICUM,  a  horizontal  dial,  with  a  telescope 
adapted  for  observing  the  true  time,  both  by  day  and  by  night, 
to  regulate  and  adjust  pendulum  clocks,  watches,  and  other 
time-keepers. 

SCIATIC  STAY,  a  strong  rope  fixed  from  the  main  to  the 
foremast  heads  in  merchant  ships:  when  loading  or  unloading, 
it  serves  to  sustain  a  tackle,  which  travelling  upon  it,  may  be 
shifted  over  the  main  or  fore  hatchways,  as  occasion  requires. 

SCIENCE,  in  Philosophy,  a  clear  and  certain  knowledge 
of  any  thing,  founded  on  demonstration,  or  self-evident  prin- 
ciples. 

Sciences,  General  Enumeration  of  the. — Principles  of  all 
things — Elkments  which  these  principles  originate — Beings 
which  these  elements  form — Organs  which  these  hcini/s  deve- 
lop— Wants  which  these  organs  experience— Signs  which 
these  wants  excite — Societies  which  these  signs  produce — 
CouNTKlES  which  these  societies  inhabit— Ear  i  H  which  these 
countries  compose— Planetary  System  to  which  this  cart/i 
belongs.  Here  the  accurate  observer  will,  perhaps,  allow  the 
implicit  dependence  of  each  succeeding  on  each  preceding 
head  ;  and  if  we  next  shew,  that,  under  these  heads,  every 
individual  science  as  naturally  arranges  itself,  he  will  perhaps 
also  grant,  that  we  have  traced  the  basis  of  a  natural  system. 
We  shall,  accordingly,  place  these  ten  successive  and  depen- 
dent heads  in  the  first  column  of  the  following  table,  and  range 
after  each,  in  the  third  column,  the  triple  science  which  it 
involves. 
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•  The  subjects  of  these  three  lines  difi"er  considerably  ;  bul  under  Mela- 
physics,  Piiysics  as  here  employed,  and  Malbemalics  :  they  are  all  consi- 
dered abstractly,  and  it  is  in  that  sense  that  we  apply  to  ti'em  the  general 
term — Principles, 

+  Extension,  Divisibility,  &c.  are  only  liie  first  subjects  commonly  placed 
under  this  iiead.  W'e  use  Ihe  term  in  a  limited  sense.  It  is  commonly  used 
in  a  vague  manner. 

t  Including  the  doctrines  of  properly  and  money,  as  well  as  of  popnlaliOD. 

SCIENTIFIC,  something  relating  to  the  pure,  sublime 
sciences,  or  that  abounds  in  science  or  knowledge.  \  work 
is  said  to  be  scicntiflcal,  when  it  is  founded  on  the  pare  reason 
of  the  thing,  or  conducted  wholly  on  their  principles. 

SCIERI.V,  a  festival  kept  in  Arcadia  in  honour  of  Bacchus. 

SCILLA,  the  Sf/uill,  in  Botany,  a  genus  of  the  monogynia 
order,  in  the  hexaudria  class  of  plants,  and  in  the  natural  me- 
thod ranking  under  the  10th  order,  coronaria;. — 22  species. 

SCIMPODIUM,  an  ancient  bed  or  conch,  adapted  for  one 
person  only.  It  was  also  used  instead  of  the  Lectica,  to  carry 
both  men  and  women,  not  only  through  the  city,  but  likewise 
in  journeys  into  the  country. 

SCINCUS,  a  species  of  lizard,  sometimes  called  the  Croco- 
dile, and  formerly  well  known  in  the  shops  of  the  druggists  as 
an  ingredient  in  several  compositions. 

SCIOPTIC  B.VLL,  a  sphere  or  globe  of  wood,  with  a  circular 
hole  or  perforation,  in  which  a  lens  is  placed.  It  is  so  con- 
trived, that,  like  the  eye  of  an  animal,  it  may  be  turned  round 
every  way,  and  is  used  for  making  experiments  iu  darkened 
rooms. 

SCIRE  F.VCIAS,  is  a  judicial  writ,  and  properly  lies  after  a 
year  and  a  day  after  judgment  given  ;  whereby  the  sheriff  is 
11  B 
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commanded  to  summon  or  give  notice  to  the  defendant,  that  lie 
appear  and  shew  cause  why  the  plaiutiff  should  not  have  exe- 
cution. 1  Inst.  290. 

SCIRRHUS,  in  Surger}',  a  term  that  denotes  any  kind  of 
swelling,  accompanied  with  considerable  hardness. 

SCIRRONES,  a  spei^ies  of  small  lice  bred  under  the  skin. 

SCIRROPHORION,  the  last  month  of  the  Athenian  year. 
It  contained  twenty-nine  days,  and  corresponded  with  the  latter 
part  of  our  May  and  beginning  of  June. 

SCITAMINEA,  in  Botany,  an  important  order  of  plants,  the 
eighth  among  tlie  Fragmenla  of  Linnaeus. 

SCIURUS,  IheStjuirrel,  in  Natural  History,  a  genus  of  mam- 
malia, of  llie  order  gillires.  These  animals  live  principally  on 
seeds  and  fruits.  They  are  extremely  active  and  nimble,  climb- 
ing trees  with  great  rapidity,  and  bounding  from  one  to  another 
with  a  spring  truly  a.stonishing.  Some  are  supplied  with  mem- 
branes, «  hicli  enable  them  to  extend  this  leap  into  something 
approximating  to  a  short  flight.  Some  are  subterraneous,  and 
others  build  in  frees.  They  are  sprightly,  elegant,  and  interest- 
ing. The  sailing  squirrel  is  an  inhabitant  of  Java  and  the 
Indian  islands,  and  can  spring  to  an  immense  distance  from 
tree  to  tree,  by  means  of  a  membrane  similar  to  that  of  the  pre- 
ceding, which  is  extremely  thin  in  the  middle,  and  thicker  to- 
wards the  extremities.  This  is  the  largest  of  all  the  Hying 
squirrels,  and  is  eighteen  inches  long,  exclusively  of  the  tail. 

SCLEROTICA,  in  Anatomy,  one  of  the  tunics,  or  coats  of 
the  eye. 

SCNIPS,  a  small  species  of  gnat  found  about  the  oak,  and 
sustained  by  the  juices  of  its  leaves. 

SCOBS,  the  raspings  of  ivory,  hartshorn,  or  other  hard  sub- 
stances. 

SCOLD,  Common,  a  turbulent  woman,  liable  to  be  indicted, 
and  punished  as  a  p\iblic  nuisance.  In  the  Saxon  laws  this 
punishment  was  the  cucking-stool,  now  corrupted  into  the 
tlucking  stool. 

SCOLEX,  a  genus  of  the  Vermes  intestina  class  and  order. 

SCOLIA,  a  genus  of  insects  of  the  order  bymenoptera. 

Scoi.iA,  songs  of  the  ancient  Greeks. 

SCOLOPAX,  the  Curleic,  in  Natural  History,  a  genus  of 
birds  of  the  order  grillee.  There  are  fifty  species,  of  which  the 
following  are  the  chief :  The  common  curlew,  generally  about  two 
feel  long,  is  to  be  met  with  in  England  throughout  the  year, 
either  on  the  coasts  or  near  the  mountains.  Slugs  and  worms, 
which  its  bill  extracts  from  the  ground  in  the  morning  and 
evening,  constitute  its  inland  subsistence;  and  when  on 
the  shores  of  the  sea,  it  feeds  on  marine  animals.  These 
birds  are  often  observed  in  large  (locks,  and  are  used  by 
many  for  food.  Those  killed  on  the  coasts,  however,  are  rank 
and  lishy. — The  woodcock  is  about  fourteen  inches  in  length, 
migratory  in  this  country,  and  su|)posed  to  proceed  from  Swe- 
den.— Tiie  [snipe,  weighs  about  four  ounces,  is  about  twelve 
inches  long,  and  to  be  found  in  nearly  every  country  of  the 
v<orld.  Its  food  consists  of  worms  and  insects,  which  it  seeks 
near  small  streamlets  and  in  general  in  wet  grounds. — The  com- 
mon godwit,  is  of  the  weight  of  twelve  ounces,  and  ranks  in  tiie 
highest  order  of  delicacies. — The  redshank,  is  not  uncommon  in 
this  island,  and  particularly  towards  the  south. 

SCOLOPENDRA,  in  Natural  History,  centipede,  a  genus  of 
insects  of  the  order  aptera.  There  are  thirteen  species  found 
in  almost  all  parts  of  the  world;  they  live  in  decayed  wood, 
or  under  stones,  and  some  of  them  in  fresh  and  salt  water  ; 
they  prey  on  other  insects.  The  larger  species  are  found  only 
in  the  hotter  regions  of  the  gobe ;  they  are  insects  of  a  terrific 
appearance,  and  possess  the  power  of  inflicting  severe  pain  and 
inflammation  by  their  bite. 

SCOMBER,  the  Machircl,  in  Natural  History,  a  genus  of 
fishes  of  the  order  thoracic!.  There  are  twenty-one  species,  of 
which  we  shall  notice  the  following: — The  common  mackarel. 
This  is  one  of  the  most  beautiful  of  fishes,  and  inhabits  both  the 
European  and  American  seas.  The  mackarel  is  a  fish  highly 
admired  both  for  its  beauty  and  excellence,  and  has  in  every 
age  attracted  particular  notice  and  partiality  from  both  these 
circumstances.  The  Romans  prepared  from  it  a  condiment  of 
essence 'or  the  table,  which  was  in  the  highest  estimation.  The 
general  length  of  this  fish  is  fifteen  inches,  but  specimens  far 
larger  have  been  occa.sionalIy  met  with. — The  tunny  is  some. 


times  ten  feet  long,  and  on  the  .Scotch  coast  one  was  taken 
which  weighed  four  hundred  and  sixty  pounds.  In  the  Indian 
ocean'.it  is  said  to  exceed  even  this  enormous  size.  These 
fishes  are  not  particularly  admired  for  food  in  this  country,  in 
which,  indeed  they  are  rarely  seen  approaching  the  British 
coast  only  in  straggling  parties,  or  rather  as  solitary  individuals. 
By  the  ancients,  fisheries  were  established  for  taking  and  pre- 
serving them,  on  the  coasts  of  the  Mediterranean,  in  which  sea 
they  particularly  abound,  and  there  are  at  present  on  the  same 
coasts  very  extensive  establishments  for  this  purpose.  Indeed, 
to  the  inhabitants  on  those  shores,  the  movements  of  tunny  are 
watched  and  expected  with  as  much  eagerness  as  those  of  the 
herring  or  mackarel  in  the  north.  The  small  fishes  are  gene- 
rally carried  fresh  to  market,  and  the  large  ones  are  cut  up  into 
pieces  of  a  particular  size,  and  preserved  in  salt  in  barrels.  The 
tunny  is  a  very  voracious  fish,  and  a  great  persecutor  of  the 
common  mackarel. 

SCOOP,  a  little  hollowed  piece  of  wood  employed  to  throw 
the  water  out  of  a  boat,  which  operation  is  usually  called 
baling  the  boat. 

SCORE,  in  Music,  the  original  and  entire  draught,  or  its 
transcript,  of  any  composition. 

SCORIA,  or  Dross,  is  that  mass  which  is  produced  by  melt- 
ing metals  and  ores,  and  when  cold  is  brittle,  and  not  inso- 
luble in  water;  being  properly  a  kind  of  glass. 

SCORING,  the  art  of  forming  a  score  by  collecting,  and  pro- 
perly arranging  under  each  other,  the  several  detached  parts 
of  any  composition. 

SCORPIO,  the  Scorpion,  x\\_,  is  the  eighth  sign  in  the  order  of 
the  zodiac,  and  the  second  of  the  southern  signs.  The  sun 
enters  it  on  the  23d  of  October,  according  to  the  fixed  and 
intellectual  zodiac  of  Hipparchus  and  the  moderns  ;  but  if  we 
follow  this  sign  in  the  recession  of  Aries  and  his  train,  we  shall 
find  that  the  sun  enters  Scorpio  about  the  20th  of  November. 
The  ancient  poets  of  Greece  tell  us,  that  this  is  the  Scorpion 
which  Diana  sent  to  wound  Orion  for  usurping  her  office. 
Ovid  tells  us,  that  this  serpent  was  produced  by  the  earth,  to 
punish  Orion's  vanity  for  having  boasted  that  there  was  not  on 
the  terraqueous  globe  any  animal  which  he  could  not  conquer. 
Again,  it  is  said  that  Autumn,  which  produces  fruits  in  great 
abundance,  brings  with  it  a  variety  of  diseases;  and  this  season 
is  very  fitly  represented  by  a  Scorpion,  which  wounds  with  its 
tail  as  it  recedes. 

Boundaries  and  Contents. — Scorpio  is  bounded  on  the  north 
liy  Serpentarius  and  Serpens;  east  by  Sagittarius;  south  by 
Lupus,  Norma,  and  Ara ;  and  west  by  Libra:  but  the  tail  of 
.Scorpius  docs  not  rise  at  London.  In  this  sign  there  are  forty- 
four  stars,  of  which,  one  is  of  the  first  magnitude,  one  of  the 
second,  eleven  of  the  third,  eighth  of  the  fourth,  Sic.  Antares, 
called  also  Cor  Scorpii,  of  the  first  magnitude,  rises  on  the 
south-east  point  of  the  horizon  at  London.  Its  declination  is 
26°  1'  10"  south  ;  its  right  ascension  244°  35'  36";  and  it  rises 
and  culminates  as  in  the  following  table:  Meridian  altitude 
12°  27'  50". 

Month. 


Julj 
Aug. 
Sept. 
Oct. 
Nop. 
Dec. 


Scorpio,  in  Natural  History,  a  genus  of  insects  of  the  order 
Aptera.  There  are  ten  species,  all  of  which  are  armed  with  a 
slightly  pungent  sting;  and  in  hot  climates  some  of  them  are 
highly  dangerous  :  they  prey  upon  worms,  spiders,  flies,  See.  and 
even  on  one  another. 

SCORPION,  in  the  ancient  art  of  v»ar,  an  engine  chiefly  used 
in  the  defence  of  the  walls  of  fortified  places  by  throwing 
arrows,  fireballs,  or  great  stones. 

.SCOT,  a  customary  contribution  laid  upon  all  subjects 
according  to  their  abilities.  Whoever  were  assessed  to  any 
contribution,  though  not  by  equal  portions,  were  said  to  pay 
scot  and  lot. 

SCOTCH  FiK,  common  fir,  or  pine  tree. 
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SCOTCHES,   in   AKricuItiirc,    n   term    sitjiiifjinR   scores  or 

iiolclics.     It  is  sometimes  employed  as  a  iiioile  ol  recUoniiij;,  by 

farmers. 

SCOTRS.  a  species  of  duck,  someliracs  called  the  black  diver. 

S(M)TIA,  in  Areliilecture,  a  scmi-eircular  cavity  or  channel, 

l)Cl«i(ii  the  tores  in  the  Oases  of  eolumns. 

.SCOTISTS,  a  sect  of  school  divines  and  philosophers,  so 
called  fiom  J.  I)uns  Scotiis,  their  founiUr,  «lio  nourished  in  the 
fourteenth  century,  hut  they  arc  now  unknown. 

SCOTLAND.  I5y  5  Anne,  e.  ,s.  the  I'nion  of  England  and 
Scotland  was  eflected,  and  the  twenty-five  articles  of  union, 
agreed  to  by  the  parliaments  of  both  nations,  were  tatilied  and 
confirmed  ns  follows :  vh.  the  succession  to  the  monarchy  of 
Great  Britain  shall  he  the  same  as  before  settled  with  rc^rird 
to  that  of  Knsland.  The  united  kingdoms  shall  be  represented 
by  one  parlinnicnt.  There  shall  be  a  communication  of  all 
rights  and  piivilei;cs  between  the  subjects  of  both  kii)i;<l"ms, 
except  whore  it  is  otherwise  agreed.  When  England  raises 
£2,000,000  by  land-tax,  Scotland  shall  raise  1"  1S,(I(I0.  The 
standards  of  the  coin,  of  weights  and  measures,  shall  be  reduced 
to  those  of  England  throughout  the  united  kingilnins.  The 
laws  relating  to  trade,  customs,  and  excise,  shall  be  the  same 
in  Scotland  as  in  England.  But  all  the  other  laws  of  Scotland 
shall  remain  in  force,  though  alterable  by  the  parliament  of 
Great  Britain  ;  and  parliculatly,  laws  relating  to  public  policy 
arc  alterable  at  the  discretion  of  parliament.  Laws  relating  to 
private  right  are  not  to  be  altered,  but  for  the  evident  utility  of 
the  people  of  Scotland.  Sixteen  peers  are  to  be  chosen  to 
represent  the  peerage  of  Scotland  in  parliament,  and  fony-fivc 
members  to  sit  in  the  house  of  commons.  The  sixteen  peers 
of  Scotland  shall  have  all  privileges  of  parliament,  and  all  peers 
of  Scotland  shall  be  peers  of  Great  Britain,  ranking  next 
after  those  of  the  same  degree  at  the  time  of  the  union,  and 
shall  have  all  privileges  of  peers,  except  sitting  in  the  house  of 
lords,  and  voting  on  the  trial  of  a  peer. —  It  was  formerly 
resolved  by  the  house  of  lords,  that  a  peer  of  Scotland,  claim- 
ing and  having  a  right  to  sit  in  the  British  house  of  peers,  had 
no  right  to  vote  in  the  election  of  the  sixteen  Scotch  peers  ; 
and  that  if  any  of  the  sixteen  Scotch  peers  are  created  peers  of 
Great  Britain,  they  thereby  cease  to  sit  as  representatives  of 
the  Scotch  peerage,  and  new  Scotch  peers  must  be  elected  in 
their  room. 

SCOUR,  in  Military  language,  is  to  flank  a  line  in  such  a 
manner  as  to  go  directly  along  it,  so  that  a  musket  ball,  enter- 
ing at  one  end,  may  reach  to  the  other,  leaving  no  place  of 
security. 

SCOURING,  among  cattle,  is  a  disease  of  the  llux  kind, 
which  frequently  proves  mortal.  Sheep  are  not  exempt  from 
its  influence.  Scouring,  among  Farriers,  is  a  gentle  purge,  to 
preserve  animals  from  noxious  humours. 

SCOUTS,  in  Military  language,  are  generally  horsemen  sent 
out  cither  before,  or  on  the  wings  of  an  army,  at  the  distance  of 
a  mile  or  two,  to  discover  tbc  enemy,  and  give  some  signal  of 
alarm. 

SCRAPER,  an  instrument  used  in  niezzotinto  engraving, 
formed  much  in  the  manner  of  a  knife,  except  towards  the 
point,  wliere  it  slopes  oil'  at  an  angle  from  both  sides.  In  com- 
mon language,  the  application  of  the  term  to  numerous  utensils 
is  well  known. 

SCR,\PER,  Shipcarpniter's,  is  an  iron  machine,  having  two 
or  three  sharp  edges,  used  to  scrape  oil'  the  dirty  surface  of  the 
planks  on  a  ship's  side,  or  decks,  or  to  clean  the  topmasts,  &;c. 
When  the  sides  of  a  ship  are  thus  sulllciently  scraped,  they  are 
varnished  over  with  turpentine,  or  a  mixture  of  tar  and  oil,  S^c. 
which  prevents  the  planks  from  being  rent  or  split  by  the  sun 
or  wind. 

SCR.VTCIT,  the  name  of  a  calcareous,  earthy,  or  stony  sub- 
stance, which  separates  it  from  sea  water  in  boiling  it  for  salt. 
This  concretion,  which  forms  itself  on  the  sides  and  bottoms  of 
the  pans  to  which  it  adheres,  is  the  same  substance  that  crusts 
over  the  inside  of  our  tea-kettles.  It  is  a  species  of  spar  sus- 
tained more  or  less  in  all  water,  from  which  it  is  detached  by 
boiling. 

Scratches,  a  disease  in  horses,  consisting  of  dry  chops, 
scabs,  or  rifts,  that  are  generated  between  the  heel  and  tiie 
psstcrn  joint. 


Scratch  Udrh,  a  way  of  painting  in  fresco.  It  is  rough, 
but  lasting,  and  is  chiclly  used  to  embellish  the  fronU  of  niag- 
nilii'cnt  buildings. 

.SCRI'^ICN,  ill  domestic  comfort,  an  instrument  for  keeping  oil 
the  wind,  or  the  excessive  heat  of  the  fire.  In  ISuilding,  Scrtert 
is  used  as  a  traiiie  of  laths,  for  sifting  earth,  lime,  or  sand.  In 
Agriculture,  Scntn,  among  farmers,  is  a  conttivance  made 
chiefly  of  wires  in  a  frame,  for  the  purpose  of  separating  grain 
of  various  kinds  from  seeds  of  weeds  with  which  it  was  pre- 
viously mixed. 

SCREEN,  is  the  name  given  to  the  pieces  of  canvass,  or 
hammock,  hung  round  a  birth  for  warmth  and  privacy. 

SCREW,  one  of  the  mechanical  powers.  .SVe  Mkchanical 
Poller 

itiiirliinc  for  Making  an  original  and  perfect  Screw. — This 
machine  was  invented  by  Mr.  Angus  Mackinnon,  Glasgow. 
Fig.  1  is  a  plan,  and  tig.  2  is  an  end  view  of  the  machine  fur 
constructing  the  screw.     A  A  is  the  cast-iron  bar,  upon  whicli 


Fig.  1. 


the  die-frame  BB  is  made  to  move;  cccc,  two  strong  springs 
attached  to  the  die-frame,  having  rollers,  dddil,  in  each  end, 
moving  upon  the  angular  parallel  edges  of  the  bar  A  A.  E,  a 
small  frame  for  holding  the  cutter;  the  cover  being  removed,  lo 
shew  the  action  of  the  cutter  upon  the  steel  cylinder,  of  which 
the  screw  is  to  be  made.  F,  the  steel  cylinder  ;  the  point  of 
the  cutter,  (which  must  be  adjusted  lo  an  angle,  varying  accord- 
ing to  the  pitch  of  thread  wanted,)  is  seen  projecting  from  the 


frame  E,  being  pressed  forward  by  the  screw  G  One  end  of 
the  cylinder  F  acts  upon  the  centre  in  the  head-stock  I.  The 
journal  upon  the  other  end  of  the  oylinder  worlds  into  the  steel 
collar  V.  h  h  h  It,  four  small  screws  for  pressing  forward  the 
springs  cccc-  III  I,  four  small  eyes  in  the  die-frame,  to  which 
cords  are  attached,  passing  over  ihe  pulleys  mm  mm;  weights 
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being  hooked  on  at  the  otber  ends  of  Hie  cords,  sulTicient  to 
overcome  tlie  friction  of  the  die-frame.  N,  the  handle  to  turn 
the  cylinder. 

Id  beginning  to  make  the  screw,  the  two  weights  to  the  left 
are  hooked  on  to  the  ends  of  the  cords,  and  the  cylinder  is 
turned  round  by  the  handle,  nnlil  the  cutter  traverses  the  length 
of  the  cylinder,  when  the  weights  are  removed  to  the  cords  on 
the  right  hand.  By  continuing  this  operation  alternately  from 
right  to  left,  an  original  and  perfect  screw  is  produced,  as  ex- 
hibited in  fig.  3.  In  the  end  view  of  the  machine,  fig.  2,  o  o 
represents  one  of  the  feet  by  which  it  is  fastened  to  a  bench. 
The  same  letters  refer  to  the  same  parts  of  the  niachirie  in  both 
figures,  where  those  parts  are  exhihited.  Having  obtained,  as 
already  described,  one  screwed  cylinder  ;  this  is  removed,  and 
another  of  the  same  size  is  put  Into  (he  machine.  The  same 
operation  is  performed  on  it  as  on  llie  last;  but  it  is  not 
screwed  to  a  full  tliread,  the  sharp  cutter  being  removed  when 
the  spaces  and  threads  are  of  an  equal  size,  and  a  square  cut- 
ter is  put  in  its  place,  by  means  of  which  is  obtained  vihat  is 
technically  termed  a  square  thread,  as  shewn  in  fig.  4.  In  the 
same  manner,  a  third  and  a  fourth  cylinder  are  screwed,  each 
being  successively  a  degree  smaller  than  the  preceding.  The 
.small  frame  holding  the  cutter  is  now  removed,  and  replaced 
with  dies,  a  set  of  which  is  to  be  screwed  with  each  of  the  above 
cylinders.  When  the  dies  are  to  be  screwed,  they  are  placed 
in  the  die-frame  with  one  of  the  cylinders  already  made,  and 
pressed  against  it  by  the  screws  G  g.  until  they  are  fully 
screwed.  After  this,  they  are  replaced  with  another  cylinder,  and 
another  set  of  dies,  which  are  likewise  to  be  screwed.  The 
.same  operation  is  performed  with  a  third  and  a  fourth  set;  (the 
first  set  of  dies  only,  having  a  sharp  thread,  the  other  set  hav- 
ing square  threads,)  after  which  they  are  to  be  tempered.  The 
headstock  is  now  removed  to  the  lelt,  to  admit  the  cylinder  of 
which  the  perfect  screw  is  to  be  formed,  and  fastened  at  any 
required  distance,  the  machine  being  constructed  to  cut  a 
screw  above  three  feet  in  length.     The  cylinder  being  placed 
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between  the  sharp  dies,  which  are  gently  pressed  by  the  screws 
Gy,  is  turned  round  by  the  handle,  until  the  die-frame  reaches 
the  left  hand  of  the  cylinder ;  it  is  then  turned  in  the  contrary 
way,  and  worked  in  the  same  manner  as  when  using  the  cut- 
ter. When  a  square-thread  screw  is  to  be  made,  the  sharp 
dies  must  be  removed  after  the  indentation  is  sufficiently  deep 
to  admit  the  square  dies,  which  are  to  be  substituted  for  the 
former;  when  these  have  cut  the  screw  to  a  considerable 
depth,  a  smaller  set  of  square  dies  is  taken  in  succession, 
until  the  screw  is  finished. 

N.  B.  Figs.  7  and  8  represent  a  small  stock  made  of  steel, 
and  hardened,  for  holding  the  cutter  while  sharpening.  Figs. 
y  and  10  represent  an  edge  and  side  view  of  the  cutter.  Figs. 
5  and  6  represent  the  dies. 

SCRIBE,  a  principal  oflicer  in  the  Jewish  law,  whose  business 
it  was  to  write  and  interpret  scripture. 

SCRIBING,  in  Joinery,  the  joining  two  pieces  of  wood 
together,  vvben  the  surfaces  are  irregular,  so  that  the  protu- 
berances in  the  one  part  shall  suit  with  exactness  the  indenta- 
tions of  the  other. 

SCRIPTURE,  Writing,  the  revelation  of  God  to  man,  as 
contained  in  the  Bible.  All  profane  scoffing  at  the  hnly  scrip- 
ture, or  exposing  any  part  thereof  to  contempt  or  ridicule,  is 
punishable  by  fine  and  imprisonment.     1  Haw.  7. 


SCRIVENER,  one  who  lends  money  out  at  interest.  Also, 
one  who  transacts  money  matters  between  contracting  parties. 

SCROFULA,  a  disease  commonly  called  the  Idny's  evil.  The 
name  scrofula  was  derived  from  an  opinion  that  swine  were 
particularly  subject  to  this  affliction. 

SCROLL,  in  Heraldry,  is  the  ornament  placed  under  the 
escutcheon,  containing  a  motto  or  short  sentence,  alluding 
sometimes  to  the  bearings,  or  the  bearer's  name;  sometimes 
expressing  somewhat  that  is  divine  or  heroic,  and  sometimes 
what  may  be  deemed  heroical. 

SCRUPLE,  a  weight  equal  to  the  third  part  of  a  drachm,  or 
to  twenty  grains. 

SCRUTORE,  or  Scrutoire,  a  kind  of  cabinet,  with  a  door 
or  lid  opening  downward,  for  the  conveniency  of  writing. 

SCUD,  a  name  given  by  seamen  to  the  low  and  thin  c1oud.s 
which  are  most  swiftly  wafted  along  by  the  wind  in  dull  weather. 

SCUDDING,  the  movement  by  which  a  ship  is  carried  pre- 
cipitately before  a  tempest,  and  is  either  performed  with  a  sail 
extended  on  her  foremast,  or,  if  the  storm  is  excessive,  without 
any  sail,  which  is  then  called,  scudding  under  bare  poles.  In 
sloops  and  schooners,  and  other  small  vessels,  the  sail  era- 
ployed  for  this  purpose  is  called  the  square-sail.  In  large  ships 
it  is  either  the  foresail  at  large,  reefed,  or  with  its  goosewings 
extended,  according  to  the  degree  of  the  tempest;  or  it  is  the 
fore-topsail  close  reefed,  and  lowered  on  the  cap,  which  last  is 
particularly  used  when  the  sea  runs  so  high  as  to  becalm  the 
foresail  occasionally,  a  circumstance  which  exposes  the  ship  to 
the  danger  of  broaching- to.  As  a  ship  flies  with  amazing 
rapidity  through  the  water  whenever  this  expedient  is  put  in 
practice,  it  is  never  attempted  in  a  contrary  wind,  unless  when 
her  condition  renders  her  incapable  of  sustaining  the  mutual 
efforts  of  the  wind  and  waves  any  longer  on  her  side,  without 
being  exposed  to  the  most  imminent  danger.  The  hazards  to 
which  this  operation  subjects  a  vessel  are, — a  pooping  sea,  the 
difficulty  of  steering  to  prevent  broaching-to,  and  the  want  of 
suflScient  sea-room.  A  sea  striking  tlie  sldp  violently,  may  dash 
it  inwards,  by  which  she  must  inevitably  founder  ;  in  broach- 
ing-to suddenly,  she  is  threatened  with  being  immediately 
overset ;  and  for  «ant  of  sea-room,  she  is  endangered  by  ship- 
wreck on  a  lee-shore. 

SCULL,  among  sailors,  a  kind  of  short  oar,  the  loom  of  which 
is  only  equal  in  length  to  half  the  breadth  of  the  boat,  whereby 
two  may  be  managed  by  one  man,  one  on  each  side.  To  Scull, 
is  to  cause  a  boat  to  advance  by  a  particular  method  of  ma- 
naging a  single  oar  over  the  boat's  stern. 

SCULLER,  a  term  denoting  a  boat  rowed  by  one  man  with 
two  short  oars,  or  rather  sculls;  it  is  used  in  contradistinction 
to  Oars,  which  signifies  a  boat  rowed  by  two  men  with  oars. 

SCULPON^E,  among  the  Romans,  a  kind  of  shoes  worn  by 
slaves.     They  were  hollow  blocks  of  wood,  like  French  sabots. 

SCULPTURE,  is  an  art,  in  which,  by  means  of  taking  away, 
or  adding  to  matter,  all  sorts  of  figures  are  formed,  either  in 
clay  or  wax,  wood,  marble,  or  other  stones,  or  metal.  The  art 
of  sculpture,  in  its  most  extensive  sense,  comprehends  not  only 
carving  in  wood,  stone,  or  marble,  but  also  enchasing,  engrav- 
ing in  all  its  kinds,  and  casting  in  bronze,  or  lead,  wax,  and 
plaster  of  Paris,  as  well  as  modelling  in  clay,  wax,  or  stucco. 

SCUM,  a  light  excrement  arising  from  liquors  when  briskly 
stirred;  also  called  foam,  froth,  or  spume.  Scum  is  also  used 
for  the  impurities  which  a  liquor  by  boiling  casts  up  to  the 
surface,  and  likewise  for  those  taken  from  metals  in  a  stale  of 
fusion.     These  are  also  called  tutty  and  scoria. 

SCUMA,  the  scales  of  any  metal,  and  particularly  applied  to 
the  small  flakes  flying  off"  from  hot  iron  under  the  hammer. 

SCUPPERS,  certain  channels  cut  through  the  water-ways 
and  sides  of  a  ship  at  proper  distances,  and  lined  with  sheet- 
lead,  in  order  to  carry  the  water  olT  the  deck  into  the  sea. 

SCUPPER-HOSE,  a  leathern  pipe  or  tube  nailed  round  the 
outside  of  the  scuppers  of  the  lower  decks,  and  which  by  hang- 
ing down  prevents  the  water  from  entering  when  the  ship  in- 
clines under  a  pressure  of  sail.  Scupper-Nails,  have  very  broad 
heads,  so  as  to  retain  a  great  quantity  of  the  hose  under  them. 
Scupper-I'luffs,  are  used  to  stop  the  scuppers  occasionally. 

SCURF,  small  exfoliations  of  the  skin  which  occur  afte-'  e 
slight  inflammation,  and  when  a  new  exterior  of  skin  is  forming 
under  that  which  is  thrown  off. 
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SCUKUA,  an  anricnt  name  Kivcii  to  tin-  jackdaw. 

SCllHW,  a  lijniiiilalilc  and  nl'len  lalal  disease,  niisint;  from 
salt  provisions,  im|nrlVi't  nutrition,  and  other  causes.  .Seanicii, 
durins  '""S  voyajtcs,  arc  particularly  subject  to  it  ;  but  it  is 
also  an  emiemie  of  the  land.  Some  liavc  thought  that  it  lias 
an  allinity  to  the  leprosy,  the  de;;rec  dipendin;;  on  ediniate,  &:e. 

SCUTAOE  was  anciently  a  tax  imposed  on  such  as  held 
lands,  &c.  b>  knight's  service,  towards  furnishing  the  king's 
army. 

SCUTARIUS,  anionp;  tlic  Romans,  a  sliield-maker ;  also  it 
denotes  a  lifeguard  of  the  emperor,  because  his  body  was 
covered  with  aimour. 

SCL'TTU-;,  in  A-iriculture,  a  shallow  basket  used  in  barns 
and  in  stables  for  various  purposes.     The  sizes  are  indelinitc. 

SciTTLi;,  a  small  hatchway,  or  hole,  cut  for  some  particular 
purpose  llirouj;h  a  ship's  decks  or  sides,  or  through  the  cover- 
ings of  her  hatchways,  and  furnished  with  a  lid  which  lirmly 
encloses  it  when  necessary. 

SCUTTMNC;,  the  act  of  cutting  large  holes  through  the 
bottom,  sides,  or  decks  of  a  ship,  for  various  occasions,  parti- 
<'ularly  when  she  is  stranded  or  overset,  and  continues  to  (hiat 
on  the  surface,  in  oider  to  take  out  the  whole  or  part  of  the 
cargo,  provisions,  stores,  &c.  Tv  Scuttle  a  S/iip,  to  sink  her  by 
making  holes  throu!;h  her  bottom. 

SCUTTLK-BrTT,  or  Cask,  is  a  cask  having  a  square  piece 
sawn  out  of  its  bilge,  and  lashed  upon  the  deck.  It  is  used  to 
contain  the  fresh  water  for  daily  use,  whence  it  is  dipped  out 
with  a  leaden  can. 

SCUTUM  SOBIESKI,  or  Sobieski's  S/iieW,  a  constellation 
formed  by  Hevelius  :  the  stars  are  seven  ;  but  four  of  these 
arc  enumerated  in  the  Acpiila,  in  the  Britannic  catalogue. 

SCYBOLA,  in  Medicine,  a  name  given  to  the  contents  of  the 
bowels  when  hard,  dry,  and  formed  into  small  masses  resem- 
bling the  excrement  of  sheep. 

SCYPIIUS,  among  the  Romans,  a  very  large  drinking  cup, 
which  was  sometimes  called  the  cup  of  Hercules. 

SCYRA,  a  fine  imposed  on  such  as  neglected  to  attend  the 
Scyregeraot  courts,  which  all  tenants  were  bound  to  do. 

SCYREGT5MOT  Court,  a  county  court,  anciently  held  twice 
a  year,  by  the  bishop  of  the  diocese  and  th"3  alderman  or 
shcrilf,  in  which  both  the  ecclesiastical  and  tempoial  laws  were 
given  in  charge  to  the  eotinty. 

SCYTHE,  SiTHE,  or  <!?)/(/(e,  an  edge-tool  used  in  mowing, being 
a  crooked  blade  joined  nearly  at  right  angles  to  a  long  pole  or 
handle.   This  instrument  is  well  known,  and  universally  valued. 

SEA,  is  a  great  collection  of  water ;  by  sailors,  however,  this 
word  is  variously  applied  to  a  single  wave,  to  the  agitation 
produced  by  a  multitude  of  waves  in  a  tempest,  or  to  their  par- 
ticular progress  or  direction.  Thus  they  say,  we  shipped  a 
heavy  sea — there  is  a  great  sea  in  the  oBing — the  sea  sets  to  the 
southward.  Hence  also  a  ship  is  said  to  head  the  sea  when 
her  course  is  opposed  to  the  setting  or  direction  of  the  surges. 
A  loiiff  Sea,  implies  a  uniform  and  steady  motion  of  long  and 
extensive  waves.  A  short  Sea,  is  when  they  run  irregularly, 
broken,  and  interrupted,  so  as  frequently  to  break  over  a  vessel's 
bow,  side,  or  quarter. 

SE\'JJont,  a  vessel  that  bears  the  sea  firmly,  without  la- 
bouring heavily,  or  straining  her  masts,  or  rigging.  Sca-Ureeze, 
the  current  of  air  which  blows  during  the  day  from  the  sea  upon 
the  shore  in  warm  climates.  Sea-Clothes,  are  jackets,  trowsers, 
&e.  Sea-Coast,  the  shore  of  any  country,  or  that  part  which  is 
washed  by  the  sea.  Sea-Legs,  implies  the  capacity  of  walking 
on  a  ship's  decks  when  she  pitches  or  rolls  about  at  sea. 

St; A  Kale,  the  common  name  of  a  highly  nutriliniis  and  pala- 
table vegetable,  now  much  cultivated,  and  greatly  esteemed. 

SK,\-Ma)h,  a  point  or  conspicuous  object  distinguished  at 
sea ;  they  are  of  various  kinds,  as  promontories,  steeples,  ruins, 
trees,  8cc.  and  are  very  beueticial  by  informing  vessels  of  their 
situation  on  the  coast. 

Sf.\- Port,  a  haven  near  the  sea,  as  distinguished  from  one 
which  is  situated  up  a  river. 

SE\-I{oom,  implies  a  sufTicicnt  distance  from  land,  rocks,  or 
shoals,  wherein  a  ship  may  drive  without  danger  of  shipwreck. 

Sba-.S'«/(,  muriate  of  soda. 

StA-Wced,  a  sort  of  herb  or  tangles  floating  on  the  surface 
of  the  sea,  or  h  ashed  upon  the  sea-coast. 
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SEAL,  a  puncheon,  or  piece  of  metal,  or  other  inalicr, 
usually  either  round  or  oval,  whereon  arc  engraven  the  arms, 
device,  )kc.  of  some  prince,  state,  community,  niacistrate,  or 
piivate  person,  often  with  a  legend  or  subscription,  the  impres- 
sion whereof  in  wax,  serves  to  make  acts,  instruments,  &c. 
authentic.  Before  the  time  of  \N  illiam  tlic  Conqm  ror,  the 
makers  of  all  deeds  only  suhseribcil  their  names,  adding  the 
sign  of  the  cro^s,  and  a  great  number  of  vi  ilncsses  ;  but  that 
monarch  and  the  nobility  used  seals  with  their  arms  on  llicni, 
which  example  was  afterwards  followed  by  others.  The  colour 
of  the  wax  wherewith  this  king's  grants  were  sealed  was  usually 
green,  to  signify  that  the  act  continued  fresh  for  ever,  and  of 
force.  A  seal  is  absolutely  necessary  in  respect  of  deeds, 
because  the  scaling  of  them  makes  persons  parties  thereto,  and 
without  being  scaled  they  are  void  in  law. 

SEALER,  an  ollicer  in  chancery,  appointed  by  the  lord 
chanci'llor,  or  kcepei  of  the  great  seal,  to  seal  the  writs  and 
instruments  there  made  in  his  presence. 

SJCALiNt!,  in  .\Tehitccturc,  the  fixing  a  piece  of  wood  or  iron 
in  a  wall  with  plaisler,  mortar,  cement,  lead,  and  other  solid 
binding. 

SEAM,  or  Sbme,  of  corn,  is  a  measure  of  eight  bushels. 

SliAM  iifOlass,  the  quantity  of  120  pounds,  or  24  stones,  each 
five  pounds  weight.     The  seam  of  wood  is  a  horse-load. 

SEAMAN,  or  Si;aiaringMan,  a  person  trained  to  the  occu- 
pation of  a  mariner  or  sailor.  The  principal  articles  required 
in  a  common  sailor  are,  that  he  should  be  able  to  steer,  to 
sound,  and  to  manage  the  sails,  by  setting,  reeling  or  furling 
them  ;  he  is  then  called  an  able  seaman. 

Si:ami;n,  in  Law:  by  various  statutes,  sailors  having  served 
the  king  for  a  limited  lime,  are  free  to  use  any  trade  or  pro- 
fession, in  any  town  of  the  kingdom.  By  2  George  H.  c.  30, 
made  perpetual  by  2  George  111.  c.  31,  no  master  of  any  ves- 
sel shall  carry  to  sea  any  seaman,  bis  oh  n  apprentice  excepted, 
without  first  entering  into  an  agreement  with  such  seaman  for 
his  wages;  such  agreement  to  be  made  in  writing,  and  to 
declare  what  wages  such  seaman  is  to  receive  during  the  whole 
of  the  voyage,  or  for  such  time  as  shall  be  therein  agreed  upon ; 
and  such  agreement  shall  also  express  the  voyage  for  which 
such  seaman  was  shipped  to  perform  the  same,  under  a  penalty 
of  £10  for  each  mariner  carried  to  sea  without  such  agreement, 
to  be  forfeited  by  the  master  to  the  use  of  Greenwich  Hospital. 
This  agreement  is  to  be  signed  by  each  mariner  within  thiee 
days  after  entering  on  board  such  ship,  and  is,  when  executed, 
binding  on  all  parties. 

SEAMS,  the  intervals  between  the  edges  of  the  planks  in  the 
decks  and  sides  of  a  ship,  or  the  places  where  the  planks  join 
together;  these  are  always  filled  with  a  quantity  of  oakum, 
and  covered  with  pilch,  to  prevent  the  entrance  of  the  water. 
Seam  also  implies  that  part  w  here  two  edges  of  canvass  are  laid 
over  each  other  and  sewed  dow  n. 

SEARCH  WARRANT,  in  Law,  a  kind  of  general  warrant 
issued  by  justices  of  the  peace,  for  searching  all  suspected 
places  for  stolen  goods.  Proper  grounds,  however,  must  be 
shew  n  for  suspicion,  before  the  warrant  can  be  obtained.  The 
name  and  place  also  must  be  specified,  general  warrants  having 
long  since  been  declared  illegal. 

SEARCHER,  an  ofiicer  of  the  customs,  whose  business  it  is 
to  search  and  examine  all  ships  outward  bound,  to  see  whjther 
they  have  any  prohibited  or  uncustomed  goods  on  board. 

SEASONINGS,  in  the  West  Indies,  a  kind  ofaguevihich 
strangers  endure  on  their  coming  to  tlie  islands. 

SEASONS,  in  Cosmography,  contain  portions  of  the  yea.- 
distinguishcd  by  the  signs  of  the  zodiac  whicli  the  sun  enters. 
Spring,  summer,  autumn,  and  winter,  are  their  general  denomi- 
nations. 

SiiAsoNs,  Terrestrial  Globe,  for  Jlluslraling  the. — This  ter- 
restrial globe,  mounted  on  a  new  principle,  the  invention  of 
Mr.  Christie,  a  teacher  of  malhemalies,  ig  so  constructed  as 
familiarly  to  illustrate  the  earth's  annual  and  diurnal  motions, 
the  diversity  of  the  seasons,  the  sun's  apparent  progress  in  the 
ecliptic,  his  increase  and  decrease  of  declination,  and  the  com- 
parative  lengths  of  days  and  nights  at  dilfcrcnt  times  of  the  year 
on  the  same  part  of  the  earth,  and  at  the  same  time  of  ilie  year 
on  dilferent  parts  of  the  earth  ;  as  well  as  to  solve  ail  the  prob- 
lems usuallv  performed  on  a  terrestrial  globe.  Scaiccly  a 
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school,  or  a  private  family  where  there  are  cliildren  to  instruct, 
is  without  a  pair  of  globes;  on  the  use  of  which  ditVerent  writers 
have  proposed  many  problems,  which,  though  simple  in  them- 
selves, have  often  become  very  diflicult  to  learners,  from  the 
inadequacy  of  the  common  globes  to  illustrate  thera.  Among 
these  are  the  greater  part,  if  not  all  (hose  relating  to  the  sun 
and  earth  jointly.  Many  of  the  diflioulties  have  probably  arisen 
from  the  inconsistency  of  representing  a  place  in  motion  while 
ils  horizon  is  at  rest,  which  has  hitherto  been  done  by  globe- 
makers.  To  remedy  this,  some  writers  have  recommended  the 
pole  to  be  elevated  as  many  degrees  above  the  horizon  as  are 
equal  to  the  sun's  declination,  instead  of  the  latitude  of  the 
place.  But  this  plan  is  also  defective  in  some  particulars  ;  for, 
what  the  learner  was  taught  to  callMhc  horizon,  and  what  the 
author  at  the  very  time  calls  the  horizon,  ceases  to  be  so  when 
the  pole  is  elevated  for  the  sun's  declination:  besides,  the 
cliange  in  the  length  of  days  and  nights  is,  by  this  method,  re- 
presented to  arise  from  the  alternate  motion  of  the  poles  back- 
wards and  forwards  with  respect  to  the  sun.  To  a  terrestrial 
globe,  the  geographer  owes  his  first  correct  notion  of  the  earth's 
form  ;  of  the  relative  sizes  and  situations  of  places  on  its  sur- 
face ;  of  its  natural  divisions  into  continents  and  islands,  oceans 
and  seas  ;  and  of  its  artificial  divisions  into  empires,  kingdom.s, 
states,  and  provinces  ;  and  when  mounted  on  this  plan,  it  will 
greatly  assist  the  teachers  of  astronomy  in  illustrating  the  mo- 
tion of  a  planet  about  the  sun. 

The  inventor  was  led  to  this  discovery  by  having  frequently 
found  considerable  diflficulty  in  giving  to  his  younger  pupils 
correct  notions  of  the  earth's  annual  motion,  and  the  conse- 
quent phenomena  J  nor  does  it  appear  that  others  have  found 
the  common  globes  sufficient  for  this  purpose.  Ferguson  and 
Bonnycastle  recommended  a  wire  circle  to  be  held  or  fixed  in 
an  oblique  position,  a  candle  to  be  placed  in  the  centre,  and  a 
small  globe  suspended  by  a  twisted  thread  to  be  carried  round 
the  wire  circle  by  the  hand.  The  untwisting  of  the  thread  is 
intended  to  represent  the  earth's  diurnal,  and  the  progress 
along  the  wire  its  annual  motion.  Keith  sometimes  employs 
the  same  method,  but  says,  that  it  ''does  not  so  clearly  shew 
the  obliquity  of  the  earth's  axis  to  the  plane  of  ils  orbit,"  as 
one  which  he  describes  in  his  Treatise  on  the  Use  of  the  Globes. 
The  apparatus  contrived  by  Mr.  Christie  fully  supplies  these 
deficiencies  ;  exhibiting  a  clear  and  intelligible  vie^v  of  the 
earth's  passing  through  one  side  of  the  zodiac  while  the  sun 
appears  to  pass  through  the  opposite.  It  is  neither  so  compli- 
cated nor  so  expensive  as  to  prevent  its  being  generally  intro- 
duced, and  it  will  greatly  facilitate  the  pupil's  progress  in  what 
is  called  the  use  of  the  globes.  Subjoined  is  a  description  of  the 
engraving  which  will  be  found  in_the  plate  o(  Artijicial  Globes, 
Celestial  and  Terrestrial,  fig.  8. 

The  chief  novelties  of  this  mounting  are,  a  lamp  covered  by  a 
hollow  sphere  of  ground  glass,  representing  the  sun,  round 
which  a  terrestrial  globe  moves,  in  a  circle,  whose  plane  makes 
with  the  horizon  an  angle  of  23^°;  two  parallel  levers,  support- 
ing the  globe,  and  its  counterpoise  P ;  an  horizon,  A  A,  and  a 
meridian,  i  m,  both  turning  with  it  on  its  axis  :  a  termina- 
tor, t  r,  distinguishing  the  parts  of  the  earth  eidightetied  from 
those  in  darkness  ;  and  a  claw-feet  pillar  or  stand,  T,  supporting 
the  whole.  Into  the  top  of  the  stand,  a  piece  of  strong  steel 
wire,  w,  is  screwed,  and  its  upper  end  is  bent  2:3^''  from  the 
perpendicular,  corresponding  with  the  inclination  of  the  earth's 
axis  to  the  plane  of  its  orbit.  On  the  bent  part  of  the  wire  is 
fitted  a  brass  collar,  (but  invisible  in  the  engraving,)  from  the 
opposite  sides  of  which  two  points  extend  about  an  inch  :  these 
points  move  In  centres  fixed  in  the  upper  lever  ;  and  this  motion 
permits  the  same  side  of  the  lover  to  continue  upwards,  while 
its  ends  are  alternately  elevated  and  depressed  by  the  motion 
of  the  collar  on  the  bent  wire.  The  lower  lever  moves  freely  on 
the  wire  immediately  under  the  bent  part.  The  levers  are  con- 
nected at  their  ends  by  two  pieces  of  brass,  each  piece  having 
two  square  holes  in  it,  to  admit  the  ends  of  the  levers.  Into 
the  opposite  sides  of  each  hole  are  screwed  two  steel  points 
which  move  in  centres,  permitting  the  cotinecting  pieces  to 
ciinlinue  perpendicular,  while  they  are  elevated  and  depressed 
wvilh  the  ends  of  the  levers.  On  the  top  of  the  piece  connecting 
the  long  ends  is  screwed  a  brass  tube,  a  b,  containing  the  axis 
of  a  terrestrial  globe,  produced  and  sharpened  to  a  conical  point 


(at  h),  on  which  it  rests  and  turns.  On  the  lower  end  of  th« 
other  connecting  piece  is  screwed  a  leaden  weight  P,  which 
balances  the  globe,  and  preserves  the  parallelism  of  its  axis 
during  ils  annual  motion.  On  the  top  of  the  bent  wire  is  fixed 
a  circular  board  rfc,  on  which  are  delineated  the  signs  of  the 
zodiac,  days  of  the  month,  &c. ;  the  board  declines  23^°  from 
the  level,  representing  a  portion  of  the  plane  of  the  earth's  or- 
bit ;  and  a  pointer,  o,  from  the  brass  collar,  moves  with  the 
levers  along  the  circles  of  signs  and  months,  shewing  the  sun's 
place  or  day  of  the  month,  corresponding  with  any  position  of 
the  globe,  or  the  position  of  the  globe  corresponding  with  any 
place  of  the  sun  or  day  of  the  month.  A  silk  line  extends  round 
the  circumference  of  this  board  and  round  a  pulley  on  the  axis 
of  the  globe,  at  b,  to  produce  the  diurnal  motion  ;  the  line  is 
conveyed  from  the  board  to  the  axis  through  a  brass  tube  b  d, 
and  after  passing  the  pulley  on  the  axis,  it  is  carried  round  an- 
other pulley,  (near  b,)  whicli  being  fixed  to  the  end  of  the  upper 
lever,  preserves  an  equal  tension  on  the  line.  Into  the  board 
immediately  over  the  centre  of  motion  of  the  levers,  is  screwed 
a  stem  supporting  a  lamp,  with  its  ground  glass  cover.  The 
remaining  parts,  viz.  the  hour  circle,  the  meridian,  the  horizon, 
and  the  terminator,  are  more  immediately  connected  with  the 
globe.  The  hour  circle,  e  o,  Is  fitted  on  the  axis  below  the  globe, 
sudiciently  stiff  to  preserve  its  adjustment,  when  set  to  tlie  me- 
ridian of  any  place.  The  hour  is  indicated  on  it  by  a  pointer, 
(at  0,)  atlaciied  to  the  brass  tube,  a.  The  meridian  is  a  ring  of 
brass  attached  to  the  poles,  with  its  flat  surface  towards  the 
globe  ;  one  semicircle  of  it  is  divided  into  degrees,  and  numbered 
from  the  equator  towards  the  poles,  for  finding  the  latitudes  of 
places,  declination  of  the  sun,  &c.  The  horizon  is  a  thin  slip  of 
brass,  one  end  of  which  fits  into  a  socket  fixed  on  the  other:  it 
is  attached  to  a  wire  which  moves  up  or  dow  n  with  it  in  a  groove 
near  the  edge  of  the  meridian,  representing  at  pleasure  the  ra- 
tional horizon  of  any  place  ;  and  it  is  divided  into  degrees  and 
points  of  the  compass,  for  finding  the  sun's  azimuth,  amplitude. 
Sec. ;  it  is  necessary  to  separate  the  ends  of  the  horizon  when  it 
is  changed  from  N.  to  S.  or  from  S.  to  N.  latitude.  Both  meri- 
dian and  horizon  are  turned  with  the  globe  on  its  axis,  so  that, 
when  they  are  adjusted  to  the  latitude  and  longitude  of  any 
place,  they  retain  tlieir  adjustment  till  an  alteration  is  required. 
In  the  pole  of  the  horizon,  a  pointer,  i,  is  fixed  on  the  wire, 
sliewing  the  zenith,  to  which  a  quadrant  of  altitude  is  occasion- 
ally attached.  Tlie  terminator  is  sufficiently  large  to  permit 
the  globe  with  the  other  circle  to  turn  within  it ;  this  circle  Is 
made  a  little  concave,  to  reflect  light  on  those  parts  which  re- 
ceive but  little  of  the  direct  light,  and  to  mark  more  distinctly 
the  dill'erence  between  the  light  and  dark  hemispheres  ;  it  is 
supported  by  two  pivots,  (one  of  which  is  seen  at  r,)  fixed  In  its 
opposite  sides,  even  with  the  equator:  these  pivots  are  fitted 
into  and  move  In  the  ends  of  a  strong  semicircular  wire,  »-n, 
which  is  supported  behind  the  globe  with  a  very  strong  piece  of 
bent  wire,  ?i  n,  extending  from  the  brass  tube  containing  the 
axis  ;  and  the  lower  part  of  the  terminator  is  cut,  to  permit  Its 
passing  the  axis  at  the  south  pole,  which  it  does  when  the  sun's 
declination  changes  from  north  to  south,  or  from  south  to  north. 
From  this  lower  part  a  circular  wire,  os,  extends  90°  upwards, 
on  the  top  of  which  is  fixed  a  pointer,  s,  representing  a  cen- 
tral ray  from  the  sun  :  this  pointer  shews  the  sun's  declination, 
azimuth,  amplitude,  altitude,  and  the  place  where  he  is  vertical 
at  a  given  time:  from  the  lop,  a  similar  w'uefy,  extends  90° 
downwards  behind  the  globe,  where  It  is  attached  by  a  vertical 
piece,  _(7  A,  to  the  upper  lever  produced  ;  the  lower  end  of  the 
vertical  wire  Is  the  same  distance  from  the  piece  connecting 
the  levers  as  Its  upper  end  is  from  tlie  centre  of  the  globe  ;  thus 
forming  a  kind  of  parallelogram,  which  in  some  positions  of  the 
globe  takes  the  form  of  a  rectangle,  and  in  others  that  of  a 
rhomboid.  This  contilvanoe  preserves  the  face  of  the  termi- 
nator constantly  towards  the  lamp,  and  alternately  exposes  to 
Its  light   the  north  and  south  poKs  during  its  annual  motion. 

Illustrations.— To  illustrate  the  earth's  annual  and  diurnal 
motions,  nothing  more  is  necessary  than  to  move  the  pointer 
slowly  along  the  circles  of  months  and  signs,  and  the  globe 
will  be  perceived  to  descend  2:jJ°  below  the  level  of  Ihe  sun  on 
one  side,  and  lo  rise  as  many  degrees  above  his  level  on  the 
other,  while  the  axis  remains  perpendicular  to  the  horizon,  or 
parallel   to  itself— the  globe  at  the  same  time  turns  on  its  axis 
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from  W.  to  K.  represent inf  the  (liuriml  innlion.  During  tlir  nnniinl 
motion,  it  will  lie  iioricivcd  that,  wlicii  llie  pdiiilir  is  at  llie  lirst 
decree  (if  AritsciirJIst  Marcli,  llic  li^lit  rxtcniU  Iriiiii  (Mile  Id  |uilc  ; 
that  all  places  eoiilimie  ecpial  portiiiiis  (pfliiiie  In  the  li;- hi  and  (lark 
heniisplu  res;  that  a  straiulil  line  joinin;;  the  centres  of  the  sun 
nnd  earth  would  pass  lliron;;!!  the  e(|uatiir,  and  conseipienlly 
the  sun  lias  no  declinatiiui  ;  and  that  ihe  central  ray  Is  erossiiiK 
the  ccpialor  IVoiu  soulli  to  north.  From  this  time  llio  earth  will 
be  seen  Rradually  descendins  below  the  level  of  the  sun,  and 
Iheccntral  ray  gradually  rising  north  of  the  equator  till  it  reaches 
the  tropic  of  Cancer,  while  tlie  pointer,  r,  has  passed  throu;;li 
Aries,  Taurus,  (Jeniini,  and  reached  the  first  of  ("ancer  on  the 
21st  of  June  ;  when  it  will  be  perceived  lliat  a  stiai^;lit  line  join- 
ing the  centres  of  the  sun  and  earth  would  pass  through  Ihe 
tropic  of  Cancer,  and  consequently  the  sun's  declination  is  -2:)'^° 
north  ;  tliat  his  lii;ht  extends  2.1!,°  over  the  north  pole,  hut  dll(^s 
not  reach  the  south  hy  the  same  number  of  degrees ;  that  the 
diurnal  motion  does  not  remove  from  his  lisht  any  part  of  the 
north  frigid  ;  and  that  all  places  in  north  latitude  will  have  their 
days  longer  than  their  niglits,  while  all  places  in  south  latitude 
will  have  the  reverse. 

From  this  period  the  earth  will  be  seen  gradually  rising  towards 
the  level  of  the  sun,  and  the  central  ray  descending  till  it  af;ain 
reaches  the  eqnutor,  during  which  time  the  pointer,  e,  will  be 
seen  passing  tlironsh  Cancer,  Leo,  and  Virgo,  till  it  reaches  the 
(ir-:t  of  Libra  on  the  ^Sd  of  September,  when  the  observations 
whicli  were  made  on  the  2lst  of  March  will  apply,  except  that  the 
central  ray  will  now  be  seen  crossing  the  equator  from  north  to 
south.  From  this  time  the  earth  will  be  seen  gradually  ascend- 
ing above  the  level  of  the  sun,  while  the  pointer,  r,  passes 
through  Libra,  Scorpio,  and  Sagittarius,  till  ifrcaches  the  first 
of  Capricornus,  when  the  central  ray  will  have  descended  to 
the  tropic  of  Capricornus  on  the  21st  of  December.  It  will  now 
be  perceived  that  a  straight  line  joining  the  centres  of  the  sun 
and  earth,  would  pass  through  the  tropic  of  Capricornus; 
that  the  sun's  declination  is  23.^"  south  ;  that  his  light  extends 
23J°  over  the  south  pole,  but  does  not  reach  the  north  by  the 
same  number  ;  that  the  earth's  diurnal  motion  does  not  expose 
to  his  light  any  portion  of  the  north  frigid  zone,  nor  remove  from 
it  any  portion  of  the  south  frigid  zone;  and  that  all  places  in 
the  sdulhern  hemisphere  have  longer  days  than  nights,  while 
all  places  in  the  northern  hemispheres  have  the  reverse.  From 
this  lime  the  earth  will  be  seen  Rradually  descending  again, 
while  the  pointer,  c,  passes  through  Capricornus,  Acpiarius,  and 
Pisces,  till  it  a^ain  reaches  Aries.  The  engraving,  whicli  is  a 
perspective  view,  represents  the  position  when  the  sun  is  in  the 
5th  degree  of  Aquarius,  on  the  26th  of  February. 

SEBACIC  ACID,  an  acid  supposed  to  have  been  found  in 
fat  of  a  strong  disgusting  odour. 

SEBATES,  salts  formed  of  the  sebacic  acids,  and  alkalies, 
earths,  &c. 

SECALE,  Rye,  a  genus  of  the  digynia  order,  in  the  triandria 
class  of  plants,  and  in  the  natural  method  ranking  under  the 
fourth  order,  gramina.  Rye  is  commonly  sown  on  poor,  dry, 
limestone  or  sandy  soils,  where  wheat  will  not  thrive.  IJy  con- 
tinuing to  sow  it  on  such  a  soil  for  two  or  three  years,  it  will  at 
length  ripen  a  month  earlier  than  that  which  has  been  raised 
for  years  on  strong  cold  ground. 

SECANT,  in  Geometry,  is  a  line  that  cuts  another,  or  divides 
it  into  two  parts. 

SECEDERS,  an  appellation  comprehending  those  who  are 
dissenters  from  the  established  church  of  Scotland.  This 
secession  took  place  under  John  Glas  in  1727. 

SECOND,  in  Geometry,  Chronology,  &c.  the  sixtieth  part  of 
a  prime  or  tniiiute,  whetiier  of  a  degree,  or  of  an  hour;  it  is 
denoted  by  two  small  accents,  thus  ("). 

StiCONt),  in  Music,  an  interval  of  a  conjoint  degree. 

SECONDARY,  in  general,  something  that  acts  as  second, 
or  in  subordination  to,  another. 

SKCoNn.AKY  Itochs,  are  those  in  which  numerous  remains  of 
vegetables  and  animals  occur.  This  division  contains  sand- 
stone, coal,  stratilied  limestone,  chalk,  &c.  Pebbles  and  water- 
worn  fragments  of  rocks  belonging  to  the  former  divisions,  are 
roaimonly  found  in  many  of  the  secondary  rocks  :  hence  it  is 
inferred,  by  geologists,  that  they  have  been  tormedat  a  later 
period,  and  hence  this  class  receives  its  name. 


SECRETARY,  an  officer  who,  by  his  master's  orders,  write* 
lettiTs,  despatches,  and  other  instruments,  which  lie  renders 
aiillii'iilic  by  his  si);nct. 

."^ICCRI-^TIDN,  in  the  animal  economy,  the  separation  of  some 
lluid  mixed  will)  the  blood  by  nxaiis  ol  Ihe  |;laiiils. 

.SECTION,  in  (ieomelry,  detioles  a  .side  or  .surface  appear- 
ing, of  a  body  or  ligiire  cut  by  another;  or  the  place  whero 
lines,  planes,  f^e.  cut  each  other. 

SixrioN  of  a  Jliiililin;/.  is  Ihe  same  with  its  prolile  ;  or  a  deli- 
ixalion  of  its  heights  and  depths  raised  on  a  plane,  as  if  the 
fabric  was  cut  asunder  to  discovi  r  its  inside. 

SECTOn,  in  (ieonietry,  is  a  part  of  a  circle,  comprehended 
between  two  radii  and  the  aich  ;  or  il  is  a  mixed  triangle,  form- 
ed by  two  radii  and  the  arch  of  a  circle. 

SECUNDIM;s.     After-birth. 

SEI).\I5,  in  Botany,  a  name  given  by  the  Arabian  physicians 
to  the  wild  or  mountain  rue,  a  plant  common  in  (>reece,  Syria, 
and  other  places, 

SEDATIVE,  in  Me<lieine,  nearly  synonymous  with  anodyne  ; 
medicines,  calculated  to  assuage  pain. 

SEDGE  Grassis,  a  name  given  to  various  sorts  of  grasse."! 
of  the  poor  carnation  kind.  They  arc  hardy  in  their  nature, 
prevail  much  in  crude  heavy  land,  and  are  rarely  eaten  by 
any  cattle. 

SEDIMENT,  llic  settlement  or  dregs  of  any  thing;  or  that 
heavy  portion  of  a  fluid  body  which  sinks  to  the  bottom  of  a 
vessel. 

.SEDINA,  a  word  used  by  some  writers  to  express  dragon's 
blood. 

SEDITION,  among  Civilians,  is  used  for  a  factious  commo- 
tion of  the  people,  or  an  assembly  of  a  number  of  citizens 
without  lawful  authority,  tending  to  disturb  the  peace  and  order 
of  society. 

SEED,  in  Botany,  the  essence  of  the  fruit  of  every  vegetable. 
Linnaeus  denominates  it  to  be  a  deciduous  part  of  the  plant, 
containing  the  rudiments  of  the  new  vegetable,  and  fertilized 
by  the  sprinkling  of  the  male  dust.  Plants  are  furnished  with 
one  seed,  as  the  sea-pink  ;  or  two,  as  in  umbelliferous  plants  ; 
or  three,  as  in  the  spurge  ;  or  many,  as  in  the  ranunculus,  t^e. 
The  shape,  structure,  and  sides  of  seeds,  are  various.  Linnasus 
denominates  seeds  the  eggs  of  plants  ;  and  the  fecundity  of 
plants  is  often  aslouisliing :  there  are  4000  seeds  in  a  single 
sun-flower;  more  than  30,000  in  a  poppy;  and  in  a  single 
tobacco  plant  360,000  have  been  enumerated.  The  annual  pro- 
duce of  a  single  stalk  of  spleenwort  has  been  estimated  to  be 
a  million  of  seeds.  Plants  arc  disseminated  in  various  methods  : 
some  are  carried  along  by  fivers  and  torrents  many  hundred 
miles  from  their  nalive  soil,  and  cast  upon  a  very  diliercnt 
climate,  to  which,  however,  by  degrees  they  render  themselves 
familiar.  .Some  are  formed  by  wings  to  be  borne  before  the 
wind  to  distant  places.  Birds,  squirrels,  &c.  swallow  seeds, 
and  void  them  wliole  and  fit  for  ve.si^tation,  and  thus  dissemi- 
nate them.  There  are  others  that  disperse  themselves  by  an 
elastic  force,  that  resides  eith^'r  in  the  "  calyx,"  as  in  oats  and 
the  ferns;  iu  their  "pappus,"  as  in  the  cenlaurea  crupina,  or 
in  their  "  capsule,"  as  in  the  geranium. 

SEGGAKS,  in  the  manufacture  of  porcelain  and  pottery,  arc 
cases  formed  of  coarse  clay,  capable  of  sustiining  the  required 
heat  without  fusion  ;  in  which  dillerent  kinds  of  earthenware 
are  baked. 

SEGMENT  of  a  SniituiE,  is  a  part  of  a  sphere  terminated 
by  a  poilion  of  its  surface,  and  a  plane  which  cuts  it  off,  passing 
somewhere  out  of  the  centre  ;  being  more  properly  called  the 
section  of  a  sphere. 

SEIGNORAGE,  signifies  the  right  or  dne  belonging  to  a 
seigneur  or  lord  ;  but  it  is  particularly  used  for  a  duty  belong- 
ing to  the  prince  for  the  coinaRe  of  money,  called  also  coinage: 
which  under  our  ancient  kings  was  live  shillings  lor  every  pound 
of  gold  broU!;lit  in  the  mass  to  be  coined,  and  a  shillini;  for 
every  pound  weight  of  silver.  At  present  the  king  claims  no 
scignorage  at  all. 

SEINE,  the  name  of  a  large  fishing-net. 

SEI.SIN,  in  Law,  signifies  possession. 

SEISE,  Sease,  or  Seaze,  in  the  sea  language,  is  to  make  fast 
or  biiiil,  parlicularly  to  fasten  two  ropes  together  with  rope-yarn. 

SEIZING,  the  operation  of  fastening  any  two  ropes  or  dif- 
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ferciit  parts  of  one  rope  tofrctlipr  willi   a  small  line  or  cord. 
Seizinf),  implies  also  the  cord  wliicli  fastens  them. 

SEIZURE,  in  Commerce,  an  arrest  of  some  merchandise, 
moveable  or  other  matter,  either  in  consequence  of  some  law, 
or  of  some  express  order  of  the  sovereign, 

SELENIUM.  A  new  substance  discovered  by  M.  Berze- 
lius,  which  has  the  properties  of  a  metal  combined  with  those 
of  sulphur  to  so  great  a  degree,  that  it  might  be  supposed  to 
be  a  new  species  of  sulphur.  In  its  reguline  state,  it  has  a 
brilliant  metallic  lustre  on  the  external  surface,  with  a  tinge  of 
red  ;  the  fracture  is  vitreous  like  that  of  sulphur,  but  with  a 
\ery  brilliant  lustre,  of  a  gray  colour. 

SELENOGRAPHY,  a  branch  of  cosmography,  which  de- 
scribes the  appearances  of  the  moon,  as  geography  does  those 
of  the  earlh.  The  invention  of  telescopes  has  much  improved 
this  branch  of  human  knowledge. 

SELF-LOVE,  in  Ethics,  that  principle  which  leads  a  person 
to  desire  and  pursue  his  own  happiness.  It  is  contradis- 
tinguished from  benevolence.  Few  topics  have  been  more 
fruitful  in  generating  disputes,  respecting  its  definition,  appli- 
cation, and  qualities,  and  few  have  been  left  more  undecided. 

SELL,  in  Building,  is  of  two  kinds,  viz.  ground-sell,  which 
denotes  the  lowest  piece  of  timber  in  a  timber  building,  and 
tiiat  on  which  the  whole  superstructure  is  raised  ;  and  the  win- 
dow-sell, called  also  window-soil,  the  bottom  piece  in  a  win- 
dow frame. 

SELTZER  Water,  the  name  of  a  mineral  water  of  Germany, 
which  rises  near  Seltzer,  about  four  miles  from  Frankfort  on 
tlie  Mayne.  It  is  much  used  in  England,  and  niauy  other 
countries,  for  its  medicinal  virtues.  It  has  been  found  ser- 
viceable in  scorbutic,  cutaneous,  and  putrid  disorders,  and  is 
stronsly  recommended  in  various  other  complaints. 

SELVAGE,  a  sort  of  hank  or  skein  of  rope-yarn,  used  to 
fasten  round  any  rope  as  a  shroud  or  stay,  by  which  to  hook  a 
tackle,  in  order  to  set  it  up. 

SEMEN,  a  substance  prepared  by  nature  for  the  reproduc- 
tion and  conservation  of  the  species  both  in  animals  and  plants. 
The  peculiar  liquid  secreted  in  the  testes  of  males,  and  destined 
for  the  impregnation  of  females,  is  so  named.     ,See  Sekd. 

SEMICIRCLE,  in  Geometry,  lialf  a  circle,  or  that  figure 
comprehended  between  the  diameter  of  a  circle  and  half  the 
circumference. 

SEMICOLON,  in  Grammar,  one  of  the  points  or  stops  used 
to  distinguish  the  several  members  of  sentences  from  each 
other  (:) 

SEMI-DIURNAL.  Of  any  of  those  circles  which  the  su.. 
appears  to  form  each  daily  revolution,  that  portion  which  is 
above  the  horizon  is  called  the  diurnal  arch,  and  that  which  is 
below  the  horizon  is  called  the  nocturnal  arch,  the  halves  of 
which  are  called  the  semi-diurnal  and  the  semi-nocturnal  arches 
SzM\-Melals,  a  term  that  expresses  those  metallic  substances 
not  possessing  ductility  and  malleability,  these  properties  bein^ 
deemed  characteristic  of  real  metals. 
SEMINARY.     See  School. 

Seminary,  in  Gardening,is  a  place  allotted  for  raising  plants 
from  seed,  and  keeping  them  till  they  are  fit  to  be  removed  into 
the  garden  or  nursery. 

SEMITA  LUMINOSA,  a  name  given  to  a  lucid  track  in  the 
heavens,  which,  a  little  before  the  vernal  equinox,  or  after  the 
autumnal,  may  be  seen  about  six  in  the  evening,  extending  from 
the  western  edge  of  the  horizon  up  towards  the  Pleiades.  This 
stream  of  light  bears  some  resemblance  to  the  tail  of  a  comet. 

SENA,  or  Senna,  or  the  Er/i/ptinn  Cassia,  in  the  Materia  Me- 
dica,  a  purgative  leaf  much  used  in  draughts,  and  compositions 
of  that  description.  It  is  a  native  of  Egypt ;  that  of  the  best 
quality  is  said  to  grow  in  the  valley  of  IJasabras,  or  of  Nubia. 
Senna  of  an  inferior  kind  grows  in  the  Levant,  and  about 
Florence.  Its  operation  is  not  violent,  and  it  enters  into  the 
compound  of  various  medicines. 

SENATE,  an  assembly  or  council  of  the  principal  inhabitants 
of  a  state,  who  have  a  share  in  the  government.  Senates  are 
diflertntly  formed  according  to  the  political  constitutions  of 
various  countries. 

SENATOR,  a  member  of  a  senate. 

SENDING,  a  naval  term,  expressing  the  act  of  a  ship  pitch. 
ing  precipitately  into  the  hollow  or  interval  between  two  waves, 


SENEKA,  or  Rattlesnake  Hoot.  This  plant  is  a  naiive  of 
Virginia,  Pennsylvania,  and  Maryland,  and  is  now  culti\  ated 
in  some  of  our  gardens.  The  root  is  perennial,  the  thickness 
about  that  of  a  man's  little  linger,  and  its  length  about  four  or 
five  inches,  being  variously  contorted  and  twisted.  It  has  only 
of  late  been  brought  into  use  among  us  ;  but  it  is  thought  worthy 
of  great  regard.  A  knowledye  of  its  virtues  was  first  taught  the 
Europeans  by  the  Senegal  Indians,  who  esteemed  it  a  sove- 
reign remedy  against  the  bite  of  the  rattlesnake;  in  which  cha- 
racter it  has  been  found  ellicacious. 

SENNIT,  a  kind  of  flat  braided  cordage  used  for  various 
purposes,  and  formed  by  plaiting  live  or  seven  rope-yarns 
together. 

SENSATION,  in  Physiology,  is  a  general  terra  denoting  the 
eflect  produced  in  the  mind  by  the  impression  of  external 
bodies  on  our  organs  of  sense,  namely,  seeing,  hearing,  feeling, 
tasting,  and  smelling. 

SENSE,  sometimes  means  the  organs  of  sensation,  and  at 
other  times  it  is  used  for  understanding,  judgment,  and  con- 
science. 

SENSIBILITY,  the  power  of  receiving  an  impression,  and 
transmitting  it  to  the  brain,  so  as  to  occasion  au  acute  sensa- 
tion or  feeling. 

SENSITIVE  Fluid,  a  fluid  which  is  supposed  to  preserve 
animals  from  corruption.  It  is  presumed  to  pass  through  the 
nervous  tubes,  and  to  convey  the  impression  to  the  sensorium. 

Sensitive  Plant.     See  Mimosa. 

SENSORIUM,  the  part  of  man  which  feels  and  perceives, 
the  common  centre  to  which  sensations  are  conveyed,  and  from 
which  volitions  emanate. 

SENTENCE,  in  Grammar,  a  period  or  set  of  words  compre- 
hending some  perfect  sense  or  sentiment  of  the  mind. 

Sentence,  in  Law,  a  judgment  passed  in  court  by  the  judge 
upon  some  process  either  civil  or  criminal. 

SENTINEL,  in  War,  a  private  soldier  placed  in  some  post 
to  watch  the  motions  of  an  enemy,  to  prevent  surprises,  and 
to  stop  such  as  would  pass  without  orders,  er  shewing  who 
they  are. 

SEPIA,  the  cuttle-fish,  a  genus  belonging  to  the  order  of 
vermes  mollusca.  There  are  eight  brachia  interspersed  on  the 
interior  side  with  little  round  serrated  cups,  by  the  contraction 
of  which  the  animal  lays  fast  hold  of  any  thing.  Besides  these 
eight  arms,  it  has  two  tentacula  longer  than  the  arms,  and 
frequently  pedunculated.  The  mouth  is  situated  in  the  centre 
of  the  arms,  and  is  horned  and  hooked.  The  eyes  are  below 
the  tentacula,  towards  the  body  of  the  animal.  The  body  is 
fleshy,  and  received  into  a  sheath  as  far  as  the  breast.  Their 
food  are  tunnies,  sprats,  lobsters,  and  other  shell-fish.  With 
their  arms  and  trunks  they  fasten  themselves  to  resist  the  mo- 
tion of  the  waves  Their  beak  is  like  that  of  a  parrot.  The 
females  are  distinguished  by  two  paps.  This  animal  was  es- 
teemed a  delicacy  among  the  ancients  ;  and  is  eaten  at  present 
by  the  Italians.  The  bony  scale  on  the  back  is  that  which  is 
sold  in  the  shops,  and  which,  when  reduced  to  fine  powder,  is 
reckoned  excellent  for  the  teeth,  as  well  for  keeping  them  white 
as  for  preserving  them.  It  is  also  used  as  pouuce.  These  ani- 
mals have  the  power  of  squirting  out  a  black  fluid  resembling 
ink,  which  is  said  to  be  an  ingredient  used  in  the  composition 
of  Indian  ink. 

SEPS,  in  Ziiotogy,  the  name  of  a  peculiar  kind  of  lizard, 
between  that  genus  and  the  snakes.  It  appears  as  a  serpent 
with  feet.  Its  bite  is  said  to  be  followed  by  instant  putrefac- 
tion and  speedy  death. 

SEPTEMBER,  the  ninth  month  of  the  year,  reckoned  from 
.January,  and  the  seventh  from  March,  whence  its  name,  viz. 
Septimus,  seventh. 

SEPTICS,  among  Physicians,  a  name  given  to  all  such  sob- 
stances  as  promote  putrefaction. 

SEPTUAGINT,  the  name  given  to  a  Greek  version  of  the 
books  of  the  O'd  Testament,  from  its  being  supposed  to  be 
performed  by  seventy-two  Jews,  who  are  usually  called  the 
seventy  interpreters,  because  seventy  is  a  round  number. 

SEPULCHRE,  a  tomb  or  place  appropriated  for  the  inter- 
ment of  the  dead. 

SEQUESTRATION,  is  the  separating  or  setting  aside  of 
a  thing  in  controversy,  from  the  possession  of  both  those  who 
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contciul  for  it.  \  scciuestration  is  also  a  kind  of  ixcciitinn 
for  dfbt,  <s(Kciilly  in  tlic  ciiso  of  a  bcncficfd  clerk,  of  the 
profits  of  the  hciielieu  to  be  p^iid  uv<;r  to  liiin  tliut  liad  llic 
judRriieiit,  till  the  debt  is  salislied. 

SKKVOLIO,  denotes  the  palaec  of  a  prince  or  lord.  At 
Constantinople  they  say  the  seraglio  of  the  ambassador  of 
Eiifjland,  France,  &o.  In  a  more  eminent  sense,  tiie  TnrUs 
apply  the  term  to  the  palace  of  the  grand  seignior,  where  he 
keeps  bis  conrt.  where  his  women  are  kept,  and  where  the 
youth  arc  trained  np  for  tbe  chief  posts  in  the  empire.  The 
whole  building  is  in  a  triangular  I'oriu,  about  three  Italian  miles 
in  circuit.  Tliiit  part  of  the  seraglio  in  which  the  women  reside 
it  called  the  Harem. 

.SICKAPII,  or  Skkaphim,  supposed  to  be  an  angel  of  the  first 
or  higlicst  rank,  and  to  be  more  inllamc<l  with  di\inc  love  than 
others,  and  hence  the  name,  which  signifies  to  born,  to  inllamc. 

SlilKEN  ADli,  an  evening  concert  given  by  a  lover  under  the 
wiudow  of  a  room  in  which  his  mistress  resides. 

SKHGE,  in  Commerce,  a  woollen  stulf  manufactured  in  a 
loom,  of  which  there  arc  various  kinds,  denominated  cither 
from  their  dillerent  (|ualities,  or  from  the  places  wliere  they  arc 
wrought;  the  most  considerable  of  which  is  the  London  serge, 
which   is  highly  valued  abroad. 

SKKIHS,  in  general,  deuotes  a  continued  snceession  of 
things  in  the  same  order,  and  having  the  same  relation  or  con- 
nexion with  each  other. 

Sekils,  Infinite,  \s  a  scries  consisting  of  an  infinite  number 
of  terms,  that  is,  to  the  end  of  which  it  is  impossible  to  come; 
so  that  let  the  series  be  carried  on  to  any  assignable  length,  or 
number  of  terms,  it  can  be  carried  yet  farther,  without  end  or 
limitation. 

S  ERICH,  the  name  of  a  seed  used  in  the  food  of  tlie  Egyp- 
tian Coptics.  It  is  produced  by  an  herb  called  scinsim,  and  is 
pounded  and  put  into  oil.  In  this  they  dip  their  bread,  which 
is  always  new,  being  baked  in  small  cakes,  as  often  as  they  cat. 
Raw  onions  are  added  to  this  repast. 

SERCJEANT,  or  Seiueant,  in  War,  is  an  inferior  officer  in  a 
company  of  foot,  or  troop  of  dragoons,  armed  with  a  halberd, 
and  appointed  to  see  discipline  observed,  to  teach  the  soldiers 
the  exercise  of  their  arms,  and  to  order,  straighten,  and  form 
ranks,  files,  &c. 

Serjeant  at  Law,  is  the  highest  degree  taken  in  that  profes- 
sion, as  that  of  a  doctor  is  in  the  civil  law.  To  these  Serjeants, 
as  men  of  great  learning  and  experience,  one  court  is  set  apart 
for  them  to  plead  in  by  themselves,  which  is  the  court  of  com- 
mon pleas,  where  the  common  law  of  England  is  most  strictly 
observed  ;  yet,  though  they  have  this  court  to  thtmsclves,  they 
are  not  restrained  (rom  pleading  in  any  other  courts-  The 
judges  cannot  be  elevated  to  that  dignity  till  they  have  taken 
the  degree  of  serjeant  at  law.  They  are  called  brothers  by 
the  judges,  who  hear  them  next  to  the  king's  counsel  ;  but  a 
king's  Serjeant  has  precedence  of  all  but  the  attorney  and  soli- 
citor general.     These  are  made  by  the  king's  mandate,  or  writ. 

SERJEANTY,  signifies  in  law  a  service  that  cannot  be  due 
from  a  tenant  to  any  lord,  but  to  the  king  only  ;  and  it  is  cither 
grand  serjeanty,  or  petit  serjeanty. 

SERMON,  a  discourse  (lelivered  in  public,  for  the  purpose 
of  religious  instruction  and  moral  improvement.  The  present 
mode  of  delivering  sermons  may  be  traced  to  the  book  of  Nehe- 
miah,  chap.  viii.  4. 

SERMONIUM,  a  kind  of  interlude,  which,  in  ancient  times, 
the  inferior  clergy,  assisted  by  boys,  used  to  act  in  the  body  of 
the  church,  on  certain  festivals.  The  representative  selections 
were  made  aneording  to  the  occasion. 

SERPENT,  in  Music,  a  wind  instrument  of  the  bassoon  kind, 
deriving  its  name  from  its  serpentine  figure. 

Serpent,  in  Mythology,  was  a  symbol  of  the  sun.  lie  is 
represented  as  biting  his  tail,  having  his  body  in  a  circle,  indi- 
cating the  apparent  motion  of  that  luminary  round  the  globe. 
The  serpent  biting  his  tail,  is  likewise  considered  as  an  end)lem 
of  eternity.  The  serpent  was,  from  time  immemorial,  an  object 
of  religious  veneration  and  worship  in  Egypt ;  and  in  sni)sc- 
rpient  ages,  was  a  symbol  of  medicine,  and  of  Apollo  and 
Esenlapius,  the  gods  which  presided  over  it. 

SEKl'ENTES,  in  Natural  History,  an  order  of  the  Ani|)hibia, 
containing  seven  genera  ;  iw;.  Achrochordus,  Amphisbiciia,  An- 
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guis,  Uoa,  Cfteilia,  Coluber,  Crolalus.  Serpents  are  dislinguLsh- 
cd  as  footless  amphibia — their  eggs  are  connected  in  a  cliain — 
penis  frei|uciitly  double — they  breathe  through  the  mouth — aie 
cast  naked  upon  the  earth,  without  limbs,  exposed  to  every 
injury,  but  IVeipieiitly  armed  with  a  poison  the  most  deadly  and 
horrible:  this  is  contained  in  tubular  fangs  resembling  teeth, 
plareil  without  the  upper  jaw,  protruded  or  retracted  at  plea- 
sure, and  surrounded  willi  a  glandular  vesicle  by  which  this 
fatal  fluid  is  seeretc<l  ;  but  lest  this  tribe  should  too  much  en- 
croach upon  the  limits  olOlher  animals,  the  benevolent  Author 
of  nature  has  armed  about  a  llftli  part  only  in  this  dreadful  man- 
ner, and  has  ordained  that  all  should  cast  lluir  skins,  in  order 
to  inspire  a  necessary  suspicion  of  the  whole.  Theja«s  arc 
dilatable  and  not  articulate,  and  tin-  oesophagus  so  lax  that  they 
can  swallow  without  any  mastilieation  an  animal  twice  or  thrice 
as  large  as  the  neck;  the  colour  is  variable,  and  changes  accord- 
ing to  the  season,  age,  or  mode  of  living,  and  frequently  vanish- 
es, or  turns  to  anollier,  in  the  dead  body  ;  tongue  filiform,  bifid  ; 
skin  reticulate.  The  distinelion  between  the  poisonous  and 
innoxious  serpents,  is  only  to  be  known  by  an  accurate  exa- 
mination of  their  lei  ih  ;  ihose  which  are  poisonous  being  alwaj  s 
tubular,  and  caleulaled  for  the  injection  of  tire  poisonous  lluid, 
from  a  peculiar  reservoir  conrmuiricaling  with  the  fang  on  each 
side  the  head.  .Serpents  in  cold  and  temperate  climates  con- 
ceal themselves  duiing  the  winter  in  cavities  beneath  the  sur- 
face of  the  ground,  or  in  any  other  convenient  places  of  retire- 
ment, where  they  become  nearly  or  wholly  in  a  state  of  torpi- 
dity. Some  serpents  are  viviparous,  as  the  rattlesnake ;  the 
viper,  &c.  :  while  the  innoxious  species  are  oviparous,  depo- 
siting, as  we  have  observed,  their  eggs  in  a  kind  of  chain  in  any 
warm  and  close  situation,  where  they  are  afterwards  hatched. 
The  broad  undivided  lamime  on  the  bellies  of  serpents  are 
termed  scuta,  and  the  small  or  divided  ones  beneath  the  tail 
are  called  subcaudt;!  scales,  and  IVmn  these  dillerent  kinds  of 
laminae,  the  Linna^an  genera  are  characterized. 

SERPENTINE,  this  bcanlilul  stone  takes  its  name  from 
its  variegated  colours  being  supposed  to  resemble  a  serpent's 
skin.  It  consists  of  silica  ;3-2,  magnesia  37'21,  alumina  Oo,  lime 
100,  iron  060,  volatile  luatter  and  carbonic  acid  1  1  Ki.  The 
colours  are  most  generally  various  sharks  of  light  and  dark 
green,  w  hich  are  intermixed  in  spots  and  clouds  :  some  vari- 
eties are  red.  When  fresh  broken,  it  has  some  degree  of  lustre, 
and  a  slight  unctuous  feel.  It  is  harder  than  linre-stone,  but 
jields  to  the  point  of  a  knife,  and  will  receive  a  very  high 
polish.  When  serpentine  is  found  intermixed  with  patches  of 
crystalline  white  marble,  it  constitutes  a  stone  denominated 
verde-antirjue,  whir:h  is  highly  valuerl  for  ornamental  sculpture. 
Ueautiful  varieties  of  green  serpentine  occur  in  the  isle  of  An- 
glesea,  about  six  miles  from  the  Paris  copper  mine. 

SERVANT,  a  person  who,  in  consideration  of  some  stipu- 
lated remuneration, owes  andpajs  linrited  obedience  to  the  com- 
mands of  anollier  in  the  quality  of  master.  An  agreement, 
when  the  time  is  not  specified,  the  law  determines  to  be  for  one 
year  ;  but  by  mutual  agreement,  a  separation  may  take  place 
at  any  intermediate  stage.  .Servants  are  of  various  kinds  and 
degrees,  and  several  laws  regulate  their  obedience,  and  the 
treatment  they  are  entitled  fr)  expect. 

SERVICE,  in  Law,  is  a  duty  which  a  tenant,  on  account  of 
his  fee,  fo;  merly  owed  to  his  lord. 

SERVING,  is  the  winding  any  thing  round  a  rope  to  prevent 
it  from  being  rubbed:  the  materials  used  for  this  purpose, 
vvhieh  are  called  service,  are  generally  spun-j  arn,  small  lines, 
siiinit,  or  ropes,  varying  in  thickness,  according  to  the  dimen- 
sions of  the  rope  to  be  served  ;  sometimes  leather,  old  canvass, 
ixc.  are  used 

SERVITOR,  in  the  university  of  Oxford,  a  scholar  or  stu- 
dent who  attends  and  waits  on  another  for  his  keep  there. 

S  ERV  wo  lis  of  li  ills,  such  messengers  of  the  marshal  of  the 
king's  bench  as  are  employed  to  summon  men  to  that  court. 
They  are  now  commonly  called  tipstaves. 

SERUM,  a  thin  transparent  liriuor,  which  makes  a  consider- 
able part  in  the  mass  of  blood. 

SBSAMUM,  Oi/y  O'rniH,  a  genus  of  plants  belonging  to  the 
class  of  didynaniia,  and  to  the  order  of  arigiospcrmia,  and  in  the 
natural  system  ranking  under  the '20th  onlir,  lurida;. 

SESSION,  in  Law,  denotes  a  sitting  of  justices  iu  court  upon 
II  D 


930 


s  !■:  X 


DICTIONARY    OF    MKCHANICAL   SClKN;GiE. 


S  H  A 


their  commission  :  as  tlie  session  of  oyer  and  terminer,  &c. 
See  QuARTiR  Sessions. 

SET-OFF,  in  Law,  is  wlien  tlic  defendant  acknowledges  the 
justice  of  the  plaintilV's  demand  on  the  one  hand,  but  on  the 
otiier  sets  up  a  demand  of  his  own,  to  counlcrbalance  that  of  the 
plalnlilf,  citlier  in  the  whole  or  in  part;  as  if  tlie  plainllH  sue 
for  101.  due  on  a  note  of  hand,  the  defendant  may  set  oil  t)l.  due 
to  himself  for  merchandise  sold  to  the  plalntilf,  or  for  any  other 
demand,  the  amount  of  which  is  ascertained  in  dainapc.s.  The 
action  in  which  a  set-olT  is  allowable  upon  the  statutes  2  and  3 
GeorfTC  II.  c.  '2'Z  and  24,  are  debt,  covenant,  and  assumpsit,  for 
the  non-payment  of  money  ;  and  the  demand  intended  to  be  set 
up  must  be  such  as  mi^ht  be  made  the  subject  of  one  or  other 
of  these  actions.  A  sct-olf,  therefore,  is  never  allowed  inactions 
upon  the  case,  trespass,  replevin,  &c.  nor  of  a  penalty  in  debt  on 
bond  conditioned  for  the  performance  of  covenant.s,  &c. ;  nor 
of  general  damages  in  covenant  or  assumpsit;  but  where  a 
bond  is  conditioned  for  the  payment  of  an  annuity,  a  sct-olf 
may  be  allowed.  A  debt  barred  by  the  statute  of  limitations 
cannot  be  set  oil" ;  and  if  it  be  pleaded  in  bar  to  the  action,  the 
plaintllfmay  reply  the  statute  of  limitations  ;  or  if  given  in  evi- 
dence, on  a  notice  of  sct-olf,  which  is  one  mode  of  setting  up 
tills  sort  of  counter-demand,  it  may  be  objected  to  at  the  trial. 

SETS,  in  .Agriculture  and  Gardening,  a  term  applied  to  the 
cuttings  or  planted  parts  of  potatoes,  hops,  liquorice,  laven- 
der, &c. 

SETTEE,  a  vessel  of  two  masts,  equipped  with  triangular 
sails,  commonly  called  lateen  sails;  these  vessels  are  peculiar 
to  the  Mediterranean,  and  are  generally  navigated  by  Italians, 
Greeks,  or  Mahometans. 

SETTING,  in  the  sea  language.  To  set  the  land  or  the  sun 
by  the  compass,  is  to  observe  how  the  land  bears  on  any  point 
of  the  compass,  or  on  what  point  of  the  compass  the  sun  is. 
Also,  when  two  ships  sail  within  sight  of  one  another,  to  mark 
on  what  point  the  chased  bears,  is  termed  setting  the  chase  by 
the  compass. 

SfiTTIiEMENT,  Act  of,  a  name  given  to  a  statute  \2  and 
13  W.  III.  cap.  2,  by  which  the  crown  was  limited  to  bis  pre- 
sent majesty's  illustrious  house,  and  by  which  some  new  pro- 
visions were  added  in  favour  of  the  subject,  securing  his  liberty, 
and  the  rights  of  conscience. 

SEWED,  the  situation  of  a  ship  which  rests  upon  the  ground  ; 
and  while  the  de|itli  of  water  around  her  is  not  sulliciout  to 
float  her,  she  is  said  to  be  sewed  by  as  much  as  is  the  dill'er- 
cnce  between  the  surface  of  the  water  and  the  ship's  floating- 
mark,  or  water-line. 

SEWER,  a  passage  or  gutter  made  to  carry  water  into  the 
sea  or  a  river,  whereby  to  preserve  the  land,  See.  from  inun- 
dations, and  other  annoyances.  The  business  of  the  commis- 
sioners of  sewers,  or  their  oliioe  in  particular,  is  to  repair  sea- 
banks  and  walls,  survey  rivets,  public  streams,  ditches,  &c. 
and  to  make  orders  for  that  purpose, 

SEX,  something  in  the  body  which  distinguishes  male  from 
female,  and  is  common  to  both  plants  and  animals. 

SEXANGLE,  in  Geometry,  a  figure  having  six  sides,  and 
consequently  six  angles. 

SEXAGE.S1MALS,  or  Si;xacksimal  Fractions,  fractions 
whose  denonii;iators  proceed  in  a  sexagecuple  ratio  ;  that  is, 
a  prime,  or  the  first  minute  iHjj ;  a  second  :=j^„ ;  a  third  ^Zyfg'j;^. 
Anciently  there  was  no  other  than  sexagesimals  used  in  astro- 
nomy, and  they  arc  still  retained  in   many  cases. 

SEXTANT,  in  iVIathematics,  denotes  the  sixth  part  of  a  circle, 
or  an  arch  comprehending  sixty  degrees. 

Sextant,  an  instrument  for  taking  altitudes  and  other 
angular  distances;  it  is  constructed  on  a  principle  similar  to 
Hadluy's  Qi!Ai)u\NT,  but  the  arc,  containing  a  sixth  part  of  a 
circle,  may  be  taken  to  120°.  Sextants  are  generally  fitted 
with  apparatus  for  ascertaining  the  angular  distances,  &c.  in 
lunar  observations. 

SEXTON,  a  cliurch-oflicer  whose  business  is  to  take  care  of 
the  vessels,  vestments,  &c.  belonging  to  the  church,  and  to  at- 
tend the  minister,  churchwardens,  Sic.  'it  church. 

SEXUAL  SvsTKM,  in  Botany,  denotes  that  system  which  is 
founded  on  a  discovery,  that  in  vegetables,  as  well  as  in  ani- 
mals, there  is  a  distinction  of  sexes.  This  fact  seems  to  have 
been  partially  received  so  early  as  the  days  of  Herodotus;  but 


it  afterwards  sunk  into  disrepute,  and  was  neatly  forgotten, 
until  the  diligence  of  modern  observations  placed  its  certainty 
beyond  all  rcasoual'le  doubt. 

SHACK,  an  ancient  feudal  custom,  which  secures  to  the  lord 
of  the  manor  a  right  of  pasturage  in  the  lands  of  his  tenants 
In  Norfolk  and  Sullolk  the  lords  of  the  manors  still  have  shack 
during  the  six  winter  months.  Shack  is  also  applied  to  grain 
that  Is  wasted  in  the  fields  during  harvest. 

SHACK LE.S,  semicircular  pieces  of  iron,  sliding  upon  a 
round  bar,  in  which  the  legs  of  prisoners  arc  occasionally  con- 
fined to  the  deck. 

SHADOW,  in  Optics,  a  privation  or  diminution  of  light,  by 
the  interposition  of  an  opake  body  ;  or  it  is  a  space  where  the 
light  is  cither  altogether  obstructed,  or  greatly  weakened  by 
the  interposition  of  some  opake  body  between  it  and  the  lumi- 
nary. 

SHAFT,  in  IJuilding,  is  the  body  of  a  column,  and  is  so 
called  from  its  straighlncss ;  it  also  has  frccpicntly  the  name  of 
fust.  The  same  term  is  likewise  used  for  the  spire  of  a  steeple, 
and  for  the  shank  or  tunnel  of  a  chimney. 

Shaft,  in  Mining,  is  a  hollow  passage  sunk,  in  general,  per- 
pendicularly into  the  earth,  to  reach  the  ore.  Shafts  of  this 
description  are  of  various  depths  ;  some  in  Cornwall  exceed 
two  hundred  fathoms. 

Shaft,  in  Agriculture,  is  the  handle  of  a  tool  or  implement, 
such  as  a  spade,  fork,  shovel,  &c.  In  carts  and  waggons  shafts 
are  the  parts  or  poles  between  which  the  hiiiiler  horses  draw. 

SHAGGE,  or  Shag,  in  Ornithology,  a  water-fowl  of  the 
cormorant  kind,  fre(iuenlly  found  on  tlie  English  shores,  parti- 
cularly on  the  northern  parts. 

SH.\GREEN,  or  CHACREiiN,  in  Commerce,  a  kind  of  grained 
leather,  prepared,  as  is  supposed,  of  the  skin  of  a  species  of 
squalus,  or  hound-fish,  called  the  shagrec,  or  shagrain,  and 
much  used  in  covering  cases,  books,  &c. 

SHAKES,  and  Shaky,  terms  frequently  used  by  shipwrights 
and  carpenters  to  denote  the  cracks  or  rents  in  any  piece  of 
timber,  occasioned  by  the  sun  or  weather. 

SHALE,  in  Natural  History,  a  variety  of  schistose  clay. 
The  acid  emitted  from  shale  during  its  calcination,  uniting 
itself  to  the  argillaceous  earth  of  the  shale,  forms  alum.  About 
a  hundred  and  twenty  tons  of  calcined  shale  will  make  one  ton 
of  alum.  The  shale  after  being  calcined  is  steeped  in  water, 
by  which  means  the  alum,  which  is  formed  during  the  calcina- 
tion of  the  shale,  is  dissolved.  This  dissolved  alum  under- 
goes various  operations  before  it  is  prepared  for  the  shops. 
This  kind  of  shale  forms  large  strata  in  Derbyshire,  and  fre- 
quently above  the  coal,  in  most  coal  counties  throughout  the 
kingdom. 

SHALLOP,  a  small  light  vessel,  with  two  masts  and  lug 
sails.  Being  good  sailers,  they  were  formerly  much  used  by 
smugglers,  and  arc  now  generally  employed  as  tenders  upon 
ships  of  war. 

Shallop,  a  sort  of  large  boat  with  two  masts,  and  usually 
rigged  like  a  schooner. 

SHAMBLE,  in  Mining,  a  sort  of  niche  or  landing  place,  left 
at  certain  distances  for  raising  ore  or  rubbish  with  shovels, 
when  the  depth  is  too  great  for  one  cast  to  lift  it  to  the  surface. 
Shambles  are  sometimes  formed  of  boards,  and  at  other  times 
of  benches  cut  in  the  ground. 

Shambles,  in  Marketing,  are  places  where  butchers  expose 
their-meat  for  sale  in  public. 

SHAMMY,  or  Chamois  Leather,  a  kind  of  leather,  dressed 
either  in  oil  or  tanned;  and  much  esteemed  for  its  softness, 
pliancy,  and  being  capable  of  bearing  soap  without  hurt.  The 
true  shammy  is  prepared  of  the  skin  of  the  chamois-goat.  See 
Capra.  The  true  chamois  leather  is  counterfeited  with  com- 
mon goat,  kid,  and  even  sheep  skin  ;  the  practice  of  which 
makes  a  particular  proicssion,  called  by  the  French,  chamoisure. 
The  last  is  the  least  esteemed. 

SHANK,  among  Sailors,  implies  the  oca.ii  or  shaft  of  an 
anchor.  H/umltPainler,  a  short  rope  and  chain  which  sustains 
the  shanks  and  Hukes  of  an  anchor  against  the  ship's  side,  as 
the  stopper  fastens  the  ring  and  stock  to  the  cat-heacl. 

SHANSCKIT,  or  Sanscrit,  is  the  original  language  of  the 
Hindoos,  and  is  that  in  which  their  shastcr,  or  holy  book,  i- 
writtcn. 
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SHARE,  iri.Apririilture,  that  part  of  a  plough  which  enters 
and  l>i'<'iiks  th<*  ground. 

SlIAHk,  ill  IrlithyoloR)',  n  larpe  voracious  lisli.  Of  this  (ish 
there  are  several  species,  as  the  lilue,  the  liasUii);,  and  llie 
haiiiinei-lieadcd  sliark.  They  eliielly  reside  in  the  seas  of  warm 
eliinatcs,  hut  occasionally  visit  colder  rc);ioiis.  Some  have  been 
known  to  wei(;h  lo<ir  thousand  pounds,  and  men  have  been 
found  whole  in  them  when  opened. 

Shauk     .SVc  Si)i'  \i.iis. 

SI!  VKP,  in  Music,  a  character,  ihc  power  of  wliich  is  to  raise 
t)ic  iioIcIh  lore  wliii'ji  it  is  placed  half  atone  higher  than  it  would 
be  witliont  such  a  preposition. 

SiiwA'-IliiilDm,  is  .sy  nonyiiions  VNith  a  simrp  floor,  and  is 
used  in  contradistinction  to  a  (lat  floor. 

SIlASTliK,  or  SiiAsruAM,  a  sacred  book  containing  the  rcli- 
jjion  of  the  linnians  ;  it  consists  of  three  tracts:  the  first  of 
which  contains  tlicir  moral  law  ;  the  second,  the  ceremonial  ; 
and  the  third  delivers  the  peculiar  observances  for  each  tribe 
of  Indians. 

SHAWL,  an  article  of  female  dress  much  prized  in  the  East, 
and  now  coniinonly  worn  in  Europe.  Tlicir  prices  vary,  from 
one  to  200  guineas,  accordinif  to  the  fineness  of  their  texture 
and  materials,  and  the  cicijance  with  wliieli  they  are  finished. 

SHEAF,  a  small  bundle  of  corn  in  the  ear,  bound  up  in  the 
field,  for  the  accommodation  of  carriage  and  thrasliing. 

SHEARINtj,  in  Ajcriculture,  flic  reaping  of  srain.  Shear- 
ing also  signilies  the  act  of  taking  olfthc  fleece  fiom  the  sheep. 

SHEARWATER,  in  Ornithology,  a  bird  well  known  in  the 
Orkney  isles,  and  in  several  other  places.  The  young  birds 
are  caught  in  abundance  in  August,  and,  salted  in  barrels,  are 
preserved  for  winter  provisions. 

SHE.VTHINtl,  in  Naval  Architecture,  a  sort  of  covering 
nailed  all  over  the  outside  of  a  ship's  bottom,  to  protect  the 
planks  from  the  pernicious  elfccts  of  worms.  This  sheathing, 
in  former  years,  consisted  of  thin  boards,  but  sheets  of  copper 
having  been  found  far  preferable,  these  have  of  late  been 
almost  universally  adopted,  especially  in  long  voyages.  The 
corrosion,  however,  arising  from  the  action  of  the  salt  water, 
being  more  rapid  than  was  expected,  several  experiments  Iiave 
been  made  to  counteract  its  influence.  For  the  improvement  of 
copper  sheathing  by  an  alloy,  a  patent  was  taken  out  by  Mr. 
Robert  Mushet,  of  the  Royal  Mint.  His  alloy  consisted  of  two 
ounces  of  zinc,  or  four  ounces  of  antimony,  or  eight  ounces  of 
arsenic,  or  two  ounces  of  grain-fin,  being  added  to  one  hundred 
pounds  of  copper.  Another  patent  was  taken  out  by  Mr. 
Christopher  Pope,  of  Bristol,  for  an  invention  which  diseart'ed 
copper  altogether,  and  substituted  plates  composed  of  tin  and 
zinc,  or  of  tin,  zinc,  and  lead  united.  These  combinations, 
however,  not  fully  answering  general  expectation,  the  lords  of 
the  Admiralty  consulted  Sir  Humphrey  Davy  on  the  subject. 
This  scientific  gentleman,  after  a  number  of  experiments,  re- 
commended the  fixing  of  small  masses  or  wires  of  tin,  or  of 
some  other  readily  oxidable  metal,  in  contact  with  the  copper, 
by  which  he  expected  that  the  copper  would  be  rendered  so 
negatively  electrical,  that  the  sea  water  would  act  but  slightly 
on  it.  In  reducing  theory  to  practice,  his  anticipations  have 
not,  however,  been  realized  according  to  his  wishes  ;  and  it  is 
probable  that  copper  sheathing  must  remain,  as  heretofore, 
until  some  more  beneficial  method  shall  appear,  that  has  not 
yet  been  discovered. 

SHEAVE,  a  eilindiieal  wheel  of  hard  wood,  fixed  by  a  pin  in 
a  block,  to  form  the  pulley. 

SHECHINAH,  in  Jewish  history,  the  name  of  that  miraeu. 
lous  light,  or  visible  glory,  which  was  a  symbol  of  the  divine 
presence. 

SHED,  in  rural  economy,  a  slight  temporary  building,  to 
shelter  cattle,  or  implements  of  husbandry,  from  the  weather. 

SHEEP,  in  Agriculture,  a  well-known  and  valuable  animal, 
of  which  the  breeds  and  varieties  arc  numerous. 

SHEEPSHANK,  a  sea  term,  implying  a  kind  of  knot  made 
on  a. rope  to  shorten  it,  and  is  particulaily  used  on  runners  or 
ties,  to  prevent  the  tackle  from  coming  block  and  block.  By 
this  contiivanec.  the  body  to  which  the  tackle  is  applied  may 
be  hoisted  much  higher,  or  removed  much  further  in  a  sliorfer 
time.  Thus,  if  any  weighty  body  i:;  to  be  hoisted  into  a  ship, 
and  it  be  found  that  the  blocks  of  the  tackle  meet  before  the 


object  reach  tlic  top  of  the  side,  it  will  be  nee  ssary  to  lower  il 
again,  or  hang  it  by  siniie  oilier  method,  till  ihe  luniicr  of  the 
tackle  is  shcepshaiiked.  by  which  the  blocks  will  again  be  sepa- 
rated to  a  competent  distance. 

SHI'HvR.  the  longitudinal  curve  of  a  ship's  decks  or  sides. 
Sliier  is  also  the  position  in  which  a  ship  is  sometimes  kept 
when  at  single  alienor,  in  order  10  keep  her  clear  of  it;  hence. 
'/'<•  l/nnli  Sliiir,  is  to  deviate  from  that  position,  and  thereby 
lisk  the  fouling  of  the  anchor. 

SHKJCI'INt;.  or  SiiiAuiNC,,  in  Woollen  Manufacture,  is  the 
cutling  off  with  large  shears  the  too  long  nap,  in  order  to  make 
the  cloth  more  smooth  and  even. 

Sill  I  111  NO,  the  act  of  deviating  or  straying  from  the  line  of 
flic  course,  so  as  to  form  a  crooked  and  irn  f;ular  path  tliron  !i 
the  water,  and  may  be  occasioned  by  the  siiip's  being  diflicult 
to  steer,  but  it  more  frcciuently  arises  from  the  negligence  or  in- 
capacity 01  the  helmsman.  'I'o  S/iier  vp  aloni/siile,  to  approach 
a  ship  in  a  parallel  direction.  To  .S7i«er  o(f,  to  reniuv,  to  a 
greater  distance. 

SHEERS,  a  nautical  term,  the  name  of  an  engine  used  to 
hoist  in  or  get  out  the  lower  masts  of  a  ship,  and  are  either 
placed  on  the  side  of  a  cpiay  or  wharf,  or  arc  fixed  on  board  of 
an  old  ship  cut  down;  or,  lastly,  they  arc  coinposcd  of  two 
masts  or  large  spars  lashed  together,  and  erected  in  the  vessel 
w  herein  the  mast  is  to  be  iilanfed  or  displaced,  the  lower  ends 
of  the  props  resting  on  the  opposite  sides  of  the  deck,  and  the 
upper  parts  being  fastened  together  across,  from  which  a  tackle 
depends;  this  sort  of  sheets  is  secured  by  stays  extending  to 
the  stem  and  stern  of  the  vessel. 

SHEET,  a  rope  fastened  to  one  or  both  the  lower  corners  of 
a  sail,  to  extend  and  retain  it  in  a  particular  situation.  When 
a  ship  sails  with  a  side  wind,  the  lower  corners  of  the  main  and 
fore  sails  arc  fastened  by  a  tack  and  a  sheet,  the  former  being 
to  windward,  and  the  latter  to  leeward  ;  the  tack  is,  however, 
only  disused  with  a  stern  wind,  whereas  the  sail  is  never  spread 
without  the  assistance  of  one  or  both  of  the  sheets;  the  slay- 
sails  and  studding-sails  have  only  one  tack  and  one  sheet  each  ; 
the  staysail  tacks  arc  fastened  forward  and  the  sheets  drawn 
alt,  but  the  studding-sail  tacks  draw  the  outer  corner  of  the  sail 
to  the  extremity  of  the  boom,  while  the  sheet  is  employed  to 
extend  the  inner  corner  :  hence.  To  Sheet  home,  is  to  haul  home 
a  sheet,  or  to  extend  the  sail  till  the  clue  is  close  to  the  sheet- 
block. 

SHEKEL,  in  Jewish  .\ntiquify,  an  ancient  coin,  worth 
2s.  3id.  sterling. 

SHELF,  among  Miners,  the  same  with  what  they  otherwise 
call  fast  ground,  or  fast  country  ;  being  that  part  of  the  internal 
structure  of  the  earth,  which  they  find  lying  even  and  in  an 
orderly  manner. 

SHELL,  in  Artillery.  See  the  article  Bo.mb,  &c.  Shell  of  a 
Block,  the  outer  frame,  or  case,  wherein  the  sheave  or  wheel  is 
contained,  and  traverses  about  its  axis. 

Shells.  Marine  shells  may  be  divided,  as  Air.  Hatchet  ob- 
serves, into  two  kinds :  those  that  have  a  porcelainous  aspect 
with  an  enamelled  surface,  and  when  broken  are  often  in  a 
slight  degree  of  a  fibrous  texture  ;  and  those  that  have  gene- 
rally, if  not  always,  a  strong  epidermis,  under  which  is  the  shell, 
principally  or  entirely  composed  of  the  substance  called  nacre, 
or  mother-of-pearl.  The  porcelainous  shells  appear  to  consist 
of  carbonate  of  lime,  cemented  by  a  very  small  portion  of  ani- 
mal gluten.  This  animal  gluten  is  more  abundant  in  some,  how- 
ever, as  in  tlie  patalhe.  The  mother-of-pearl  shells  are  composed 
of  the  same  substance.  They  dilfer,  however,  in  their  struc- 
ture, which  is  lamellar,  the  gluten,  forming  their  membranes, 
regularly  alternating  with  strata  of  carbonate  of  lime.  In  these 
two  the  gluten  is  much  more  abundant. 

SHEPHERD,  one  who  has  the  care  and  management  of 
sheep. 

SHERIFF.  As  keeper  of  the  king's  peace,  the  sherifl'  is  the 
first  man  in  the  county,  and  superior  in  rank  to  any  nobleman 
thereiii,  during  his  onicc.  He  may  apprehend  and  commit  to 
prison  all  persons  who  break  the  peace,  or  attempt  to  break  it. 
and  may  bind  any  one  in  a  recognizance  to  keep  the  king's 
peace. 

SHIELD,  an  ancient  weapon  of  defence,  in  the  form  of  a 
liglit  buckler,  borne  on  the  arm,  to  turn  olT  lances,  darts,  S;c. 
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SHIFTEP,  the  state  of  a  ship's  ballast  or  carso  when  it  is 
shaken  from  one  side  to  the  othtr,  either  by  the  violence  of  her 
roiliDe,  or  by  her  too  great  inclination  to  one  side  under  a  great 
pressure  of  sail ;  this  accident,  however,  rarely  happens,  unless 
the  cargo  is  stowed  in  bulk,  as  corn,  salt,  &c. 

SHIFTER,  a  person  appointed  to  assist  the  ship's  cook  in 
wasliing,  steeping,  and  shifting  the  salt  provisions. 

SHILLER  Stone,  a  mineral  nearly  allied  to  serpentine. 

SHILLING,  an  English  silver  coin,  equal  to  twelve  pence, 
or  the  twentieth  part  of  a  pound. 

SHIM,  in  Agriculture,  a  tool  used  in  breaking  down  and 
reducing  the  more  stiff  and  heavy  sorts  of  land,  as  well  as  cut- 
ting up  and  clearing  them  from  weeds. 

SHINGLE,  in  Agriculture,  the  thinnings  of  fir  and  other 
timber  trees,  which  are  raucli  used  in  making  fences,  &e. 

Shingle,  Rubbish,  found  on  the  sea  shore,  and  used  for  bal- 
lasting ships,  protecting  embankments,  and  preventing  the 
encroachments  of  the  sea. 

Shingles,  in  Building,  small  pieces  of  wood,  chiefly  oak, 
used  for  covering  roofs,  where  other  materials  are  scarce,  and 
something  light  is  recjuired. 

SHIP,  a  general  name  given  to  all  vessels  navigated  on  the 
ocean  ;  in  the  sea  language,  however,  it  is  more  particularly 
applied  to  a  vessel  furnished  with  three  masts,  eael'  of  which  is 
composed  of  a  lower-mast,  a  topmast,  and  topgallant-mast, 
with  the  yards  and  other  machinery  thereto  belonging.  A  S/iip 
rut  down,  implies  one  which  has  had  a  deck  cut  ofl'  from  her, 
whereby  a  three-decker  is  converted  into  a  two-decker,  and  a 
two-decker  becomes  a  frigate.  A  Ship  raised  upon,  is  one 
whose  dead  works  have  been  heightened  by  additional  timbers. 

Hospital  Ship,  a  vessel  fitted  up  to  attend  a  fleet  of  men- 
of-war,  and  receive  their  sick  or  wounded,  for  which  purpose 
her  decks  are  high,  and  her  ports  large.  The  gun-deck  is  en- 
tirely appropriated  for  the  reception  of  the  sick,  and  is  flush 
without  cabins  or  bulk-heads,  except  one  of  deal  or  canvass, 
for  separating  those  in  malignant  distempers.  Two  pair  of 
checquered  linen  sheets  are  allowed  to  each  bed,  and  scuttles 
cut  in  the  sides  for  inlets  of  air.  1'he  sick  are  visited  by  a 
physician,  and  constantly  attended  by  a  surgeon,  a  proportional 
number  of  mates,  assistants,  baker,  and  washerwomen.  Her 
cables  ought  also  to  run  upon  the  upper  deck  to  the  end,  that 
the  beds  or  cradles  may  be  more  commodiously  placed  between 
decks,  and  admit  a  free  passage  of  the  air,  to  disperse  that 
which  is  olVensive  or  corrupted. 

Merchant  Ship,  a  vessel  employed  in  commerce  to  carry 
commodities  of  various  sorts  from  one  port  to  another,  the 
largest  of  which  are  those  used  in  trading  to  the  East  Indies. 
Prison  Ship,  a  vessel  fitted  up  to  receive  prisoners  in  a  port. 
Private  Ship  of  War.  See  Privateer.  Receiving  Ship,  a  ship 
stationed  at  any  place  to  receive  volunteers  and  impressed 
men,  and  train  them  to  their  duty  in  readiness  for  any  ship  of 
war  which  may  want  hands.  Slave  Ship,  a  vessel  employed  in 
carrying  negro  slaves  from  the  coast  of  Afiica  to  the  West 
Indies,  &e.  whence  she  returns  to  Europe  with  a  cargo  of  rum, 
sugar,  coffee,  cotton,  &c.  Slop  Ship,  a  vessel  appointed  as  a 
depot  of  clotlies  for  tjie  seauicn.  Store  Ship,  a  vessel  employed 
to  carry  artillery  and  stores  for  the  use  of  a  fleet,  fortress,  or 
garrison.  Troop  Ship,  is  one  appointed  to  carry  troops,  and  is 
frequently  termed  a  transport. 

Ship  Buildiiiff,  may  be  delined,  the  manner  of  constructing 
ships,  or  the  work  itself,  as  distinguished  from  naval  architec- 
ture, which  may  be  considered  as  the  theory  or  art  of  delineating 
ships  on  a  plane. 

SHIPWRECKED  Seamen,  Plan  for  the  Preservation  of,  bij 
Captain  G.  W.  iManbij. — Instructions.  After  the  means  of  com- 
munication have  been  efl'ecled  between  a  stranded  vessel  and 
the  shore,  by  a  rope  attached  to  a  shot  projected  from  a  mortar, 
it  is  often  found  a  matter  of  great  difliculty  to  make  the  per- 
.sons  on  board  know  how  they  are  to  act,  and  many  lives  have 
been  lost  through  this  cause  alone.  In  order  to  remedy  this 
evil,  and  to  render  this  system  of  relief  mutually  and  imme- 
diately understood,  the  following  instructions  are  submitted  : — 

Directions  to  Persons  on  board  Vessels  stranded  on  a  Lee- 
Shore. — It  is  your  duty,  as  well,  no  doubt,  as  your  inclination, 
to  use  every  honourable  and  manly  endeavour  to  stive  the  \  csscl 
and  cargo  committed  to  your  care,  and  to  satisfy  yourself  that 


these  have  failed,  before  it  is  a  justifiable  resource  to  run  the 
ship  on  shore,  for  the  preservation  of  your  own  lives.  On  the 
determination  being  made  to  run  for  the  beach,  every  exertion 
should  be  made  to  keep  your  vessel  otf  the  shore  till  high  water, 
and  then,  if  canvass  is  or  can  be  set,  steer  the  vessel  stem  on 
with  as  much  force  as  possible,  making  signals  of  distress  to 
attract  the  notice  of  the  people  on  shore,  who  will  collcift  at  the 
point  most  favourable  for  the  purpose,  and  prepare  to  assist 
you  ;  endeavour  to  run  for  the  spot  where  they  are  collected. 
Shipmasters,  on  these  occasions,  must  enforce  llicir  authority 
more  than  ever,  and  seamen  must  be  more  than  usually  obedi- 
ent, as  the  safety  of  all  on  board  will  frequently  depend  on  this. 
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Whether  a  vessel  is  thus  run  on  shore,  or  is  stranded,  with- 
out any  choice  of  time  or  place,  the  following  directions  will 
equally  apply,  and  must  be  minutely  observed  and  practised  : — 
Collect,  in  some  safe  part  of  the  vessel,  ready  to  apply  as  occa^ 
sion  may  require,  all  your  small  lines  and  ropes,  buoys,  pieces 
of  cork,  or  small  kegs,  (such  as  seamen  keep  spirits  in,)  snatch, 
tail,  and  other  blocks,  with  a  warp  or  hawser  clear,  axes, 
knives,  &c. :  all  these  may  be  of  great  use.  Attend  to  the 
people  on  shore,  and  observe  if  they  have  a  boat,  or  are  getting 
one  to  the  spot,  as  their  first  object  would  be  to  launch  it  to 
you,  and  to  throw  a  line  on  board  you,  to  haul  her  olf  with  ;  in 
that  ease  they  will  make  signal  No.  1.  The  signals,  illustrated 
by  representations  and  their  distinct  meanings,  will  be  hereafter 
described.  On  receiving  the  line,  you  will  secure  the  end  to 
such  part  of  the  vessel  as  may  best  draw  the  boat  into  a  safe 
lee.  If  the  people  on  shore,  after  you  have  received  the  line, 
make  signal  No.  2,  you  will  bend  the  warp  or  hawser  to  the 
line,  and  they  will  drawiton  shore,  fearing  to  trust  the  boat  to 
the  small  line.  When  the  bend  is  made,  and  you  are  ready, 
make  your  signal  No.  1,  (which  will  be  hereafter  described,  ex- 
pressing yes.)  If,  when  you  have  got  the  line,  the  people  on 
shore  find  you  have  not  a  warp  ready,  and  wish  you  to  haul  on 
board  by  it  a  stouter  rope  to  haul  the  boat  olf  with,  they  will 
make  signal  No.  3,  to  haul  away,  for  you  to  receive  a  stout 
rope;  secure  it  as  before  directed,  and  make  your  signal  No.  1, 
which  is  also  to  denote  you  are  ready,  or  their  direction  is  com- 
plied with. 

Rcniarh. — A  boat,  when  it  can  be  applied,  is  the  promptest 
method  of  bringing  a  crew  on  shore.  Upwards  of  twenty  crews 
have  been  saved  by  them. 

If,  when  you  have  received  the  line,  and  observe  there  is  no 
boat  at  hand,  and  the  signal  on  shore  (No.  3)  is  made,  you  v\'ill 
haul  in,  and  receive  by  it  the  end  of  a  stout  rope,  and  a  tail- 
block  rove  with  a  small  line,  both  ends  of  which  are  kept  on 
shore  ;  make  the  end  of  the  stout  rope  and  the  tail  of  the  block 
well  fast  round  your  mast,  higher  or  lower,  as  circumstances 
require,  and  the  tail-block  close  below  the  large  rope.  On 
your  making  signal  No.  I,  denoting  to  have  complied  with  the 
(lirectioit  of  having  carefully  secured  the  stout  rope  and  tail- 
hlork,  the  people  on  shore  will  haul  taut  the  stout  rope,  and 
place  on  it  a  snatch-block,  (with  a  sling  banging  to  it  large 
enough  to  hold  a  man;)  and  making  the  ends  of  the  small  line 
fast  to  the  lower  part  of  the  snatch-block,  they  will  work  it  to 
the  ship,  when,  on  a  man  getting  into  the  sling,  he  will,  by  pull- 
ing  down  the  slide   or  button,  secure  himself  in,   and  safely 

lashing  himself  by  the 
waist  to  the  upper  part 
of  the  sling,  prevent  the 
possibility  of  fnlling  out; 
and  on  seeing  the  clasp* 


•    lliis  remark  is  necessary,   from  the  omission  of  llic  claup  being  ber» 
represented,  lliat  should  cross  the  mouth  of  Ihc  block. 
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of  the  lilnck  forclocked,  make  signal  (No.  1),  tliat  all  is  rcaily 
tlic  pcopli'  on  sliorc  will 
haul  tlic  man  tu  the 
lami,  and  in  IIk^  same 
inaiuHT  will  travel  the 
siiati'h-liloik  back,  un- 
til cvir)  person  is  got 
from  the  wreck,  as  here 
represented. 

Jiriiiaili.  Crews  have 
thus    been    brousht   in 
safety  from  distances  exceeding  240  yards  from  the  shore,  and 
also  irom  wrecks  to  the  top  of  a  clilf. 

If  the  vessel  stranded  have  women,  children,  sick  or  infirm 
persons  on  board, 
who  could  not  f;o 
aloft,  iikstead  of  a 
snatch -block  and 
slinj;,  a  cot,  with 
lashini;s,  to  pre- 
vent persons  be- 
inif  washed  out, 
may  be  worked  in 
the  manner  just 
described. 

If  the  stranded 
vessel  is  driven 
among  the  rocks,  and  ilie  per.ions  in  danp;er  of  beins  killed,  or 
severely  wounded  from  the  surf  dashing  them  with  force  against 
the  rocky  beach,  a 
hammock  slufiedwith 
cork  parin^^s  or  shav- 
ings, as  here  repre-  '^^S 
seated,  would  protect 
them  from  injury. 

If    the    people    on 
.shore  have   only   the 

means  of  projecting  a  line  for  your  preservation,  they  will 
make  signal  No.  4,  for  )ou  to  secure  it,  and  draw  on  hoard  so 
much  as  will  fully  reach  from  the  vessel  to  the  shore,  to  ensure 
a  continued  conimunieatiou  ;  with  it  make  a  clove  hitch,  which 
is  to  be  put  over  the  shoulders  and  arms  of  those  to  be  brought 
on  shore,  and  draw  it  tight,  in  manner  liere  represented  ;  and 


on  your  making  signal 
(No.  1,)  that  you  are 
ready,  take  care  to  clear 
the  wreck,  and  jump 
overboard,  when  the 
people  on  shore  will  in- 
stantly haul  you  through 
the  surf  in  safety. 

Remark.  Upwards  of 
60  persons  have  been 
saved  in  this  manner, 
and  among  them  one  woman.  Should  females  or  persons  on 
board,  from  fear  or  agitation,  be  deprived  of  confidence  in  this 
mode  of  relief,  a  cushion,  stulTed  with  fine  cork  parings,  in  the 
form  represented,  with  lashings, 
so  as  to  be  easily  adjusted  to 
the  body,  would  make  a  floating 
belt,  in  this  manner,  and  elTec- 
tually  prevent  the  wearer  from  all  danger  or  pos- 
sibility of  drowning. 

liemark.    How   important  it  would   be  to  the 

preservation   of  life     from     shipwreck,   if  every 

owner  of  a  vessel  would  consider  it  a  duty  he 

owes   to   humanity,   to   cause   a   hammock,   and 

97-8. 


cushious,  sliillrd  as  dencribed,  lo  be  kept  on  boaid  his  ship. 
'I'hc  expense  wnuid  be  a  mere  trifle,  as  cork  shavings  «r  par- 
ings are  considcri'd  of  little  or  no  value  ,  tli'-y  woulil  also  be 
<ininently  useful  in  preventing  a  boat  from  sinking,  by  placing 
thrui  under  the  thwarts. 

If  the  distance  from  (he  shore  is  loo  great  for  the  mortar  to 
be  tried,  or  if  the  shot  falls  short  of  the  vessel,  bend  your  light- 
est and  best-strelehcd  line  to  the  buoy,  veer  it  away  gently, 
not  pacing  out  too  fast;  buoy  up  )our  line  every  twenty 
fathoms,  if  you  <'an,  with  corks  or  small  spirit  kegs,  or  any  thing 
)i<u  may  liavi'  lit  lor  the  purpose;  the  buoy  will  not  reach  the 
shore,  but  it  will  drive  near  enough  to  enable  them  lo  throw  a 


grapncll  shot  over  it,  to  draw  it  on  shore  :  when  this  is  done, 
look  out  for  the  si-iials  as  before,  and  be  prepared  in  every 
way  to  obey  thcni,  and  to  act  with  the  people  on  shore. 

Form  nj  SujiuiU  from  the  Shore. —  TUc  signal  man  will  stand 
clear  of  the  crowd,  and  place  himself  in  front  of  a  smallflag. 
No.  1.  Are  you  ready— or  look  out  for  the  rope;  we  are  pre- 
paring to  launch  a  boat  to  you.     No.  •>.  Secure  the  rope  ;  bend 

No.  1.  No.  2.  No.  3.  No.  4. 


a  warp  or  hawser  to  it,  for  us  to  draw  it  on  shore  for  the  boat — 
or  for  us  to  send  you  a  stout  rope,  to  be  made  fast  to  some  firm 
parts  of  the  wreck,  for  us  to  haul  ofl'  a  boat.  No.  3.  Haul 
away — to  receive  a  stout  rope,  snatch-block  with  sling,  cot,  or 
hammock.  No.  4.  Haul  on  board  enough  of  the  line  to  ensure 
a  continued  communication — take  care  to  clear  the  wreck. 

SigHils  to  be  made  from  the  Ship,  in  Ilepli/  to  any  Directions. — • 
No.  I.  A  man,  in  some  conspicuous  situation,  will  wave  his 
arm  three  times  horizontally,  or  across  him,  to  denote  yes,  or 
ready.  If  he  has  a  hat,  let  him  take  it  in  the  hand  he  waves. 
No.  2.  Three  times  up  and  down,  to  answer  no,  or  not  ready. 

Trenyrouse's  Life  Preserver.— knoWxcx  contrivance  for  the 
preservation  of  lives  in  cases  of  shipwreck,  has  been  invented  by 
a  Mr.  Henry  Trengrouse  of  Helstonc,  in  Cornwall.  In  some 
respects  it  bears  a  resemblance  to  that  of  Captain  Manby.  butin 
others  it  is  so  essentially  difl^crent,  that  a  general  outline  of 
his  plan  merits  an  insertion  in  this  work. 

"To  render  any  contrivance,"  he  observes,  "  for  the  saving  of 
lives  in  case  of  a  wreck,  extensively  or  generally  useful,  both 
reason  and  experience  have  convinced  me  that  the  apparatus 
must  be  kept  on  board.  I  therefore  feel  great  satisfaction  in 
reflecting  on  the  success  that  has  at  last  attended  my  labours, 
in  <levising  the  means  to  open  the  communication;  my  methods 
being  such  as  induce  me  to  lielicve  they  arc  not  to  be  equalled 
by  any  other  which  is  not  on  the  same  principle.  I  have  not 
tried  how  far  I  can  project  a  line,  but  I  have  no  doubt  of  being 
able  to  do  it  with  all  necessary  precision  upwards  of  half  a 
mile.  With  the  other  parts  of  the  apparatus  I  am  also  fully 
satisfied.  With  their  simplicity  and  portability  are  combined 
accommodation  and  security,  and  the  whole  may  be  used  with  all 
possible  expedition. 

Mr.  Trengrouse,  it  seems,  was  led  into  a  (rain  of  reflections 
which  have  terminated  iu  this  happy  result,  by  the  loss  of  the 
Anson  frigate,  which  was  wrecked  near  the  Loe  Bar,  not  far 
from  Helston,  the  place  of  his  residence;  in  which  ship  about 
one  hundred  individuals,  including  the  commander,  perished. 
Ilis  first  attempt  was  simply  to  fasten  the  end  of  the  line  lo  a 
U  E 
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piece  of  lead,  and  then  to  throw  it  on  sliore :  but  this  he  soon 
found  could  only  be  serviceable  when  the  vessel  lay  contiguous 
to  the  land.  His  second  scheme  was  that  of  hoislins  a  kite, 
and  permitting  it  to  hang  over  the  land,  and  then  causing  it  to 
fall  where  the  people  on  the  beach  or  rocks  might  seize  it,  and 
draw  a  line  on  shore.  In  this  he  at  first  placed  much  confl- 
dence;  but  after  some  time  he  saw  reason  to  abandon  it,  as 
being  too  oncertain  to  justify  dependence.  His  third  method 
was  that  of  a  rocket,  whicli  he  says  has  answered  his  most  san- 
guine expectation.  A  line  being  thus  thrown  onshore  by  means 
of  the  rocket,  and  drawn  by  the  people  on  the  land,  can  soon 
bring  from  the  wreck  a  rope,  which,  being  made  fast,  and  drawn 
as  tensely  as  possible,  will  enable  those  on  board  to  put  his 
life-preserver  into  immediate  use. 

"  A  model  of  the  Preserver,"  he  observes,"  and  a  written  de- 
scription of  it,  I  shewed  to  a  gentleman  in  this  neighbourhood, 
who  consulting  with  a  friend  of  his  who  had  formerly  belonged 
to  the  Admiralty,  was  led  with  his  friend  to  conclude  that  the 
invention  was  entitled  to  consideration.  The  former  gentleman 
then  caused  it  to  be  transmitted  to  Government,  after  which  I 
heard  no  more  about  it.  Probably  the  bustle  created  by  the 
war  in  the  naval  department,  and  my  not  having  made  a  sin- 
gle experiment  with  any  part  of  the  apparatus,  to  ascertain  its 
practicability,  as  a  recommendation  for  its  adoption,  might  have 
been  two  reasons  why  it  was  not  attended  to.  Several  months 
bad  now  elapsed  without  my  hearing  any  thing  about  it,  or 
making  any  experiments.  But  my  feelings  were  as  much  alive 
as  ever  to  the  object  I  had  in  view  ;  and  although  I  did  not  suc- 
ceed in  my  first  elforts,  I  proceeded  under  the  unaltered  con- 
■viction  that  the  principle  was  good,  and  that  if  the  apparatus 
should  become  a  portable  part  of  the  ship's  equipment,  in  case 
of  a  wreck  many  lives  might  be  preserved.  To  ascertain  the 
most  elTcctual  means  for  accomplishing  this  desirable  object, 
I  tried  many  experiments ;  but  though  in  some  cases  the  use  of 
a  musket  might  answer  every  purpose,  I  finally  gave  the  pre- 
ference to  the  rocket.  With  these,  after  making  numerous 
attempts,  I  have  so  far  succeeded,  as  to  believe,  tliat  there  is 
not  another  man  in  the  united  kingdom  who  can  project  a 
line  to  an  equal  distance,  and  with  equal  precision  and  promp- 
titude, with  any  description  of  apparatus  equal  in  portability, 
which  is  not  on  the  same  principle.  The  line  which  I  project  is 
adequate  to  draw  a  rope  on  shore  suEBiiently  large  to  be  used 
as  a  hauling-rope  to  draw  persons  through  the  water,  or  above 
the  water  on  a  hawser.  If  through  the  water,  then  a  float  is  to 
be  affixed  on  the  rope,  which  may  be  done  in  a  minute,  and 
wrapped  round  the  body  of  the  person  to  be  floated  to  land  ; 
when,  committing  himself  to  the  water,  he  will  be  instantly  drawn 
to  the  shore.  On  being  thus  saved,  the  lloat  must  again  be 
hauled  to  the  wreck  for  the  next  person  ;  and  thus  continue  to 
pass  and  repass  until  all  are  secured.  But  if  the  stranded 
vessel  should  not  go  immediately  to  pieces,  a  hawser  may  be 
carried  from  the  wreck  and  made  fast  on  shore.  This  being 
drawn  tight,  all  on  board  may  be  landed  comfortably  and  quick- 
ly, by  means  of  a  chaise  rolunle,  suspended  on  wheels  that  are 
curiously  contrived  to  run  upon  the  hawser.  They  are  so  con- 
structed that  they  may  be  worked  with  the  utmost  rapidity, 
without  producing  any  observable  friction.  The  chaise  rolante 
is  a  safe,  easy,  and  comfortable  conveyance;  it  allords  the  ac- 
commodation of  an  arm-chair,  and  is  perfectly  secure  for  the 
Infirm,  the  sick,  or  wounded,  and  also  for  women  and  children. 
It  is  so  portable,  that  a  child  of  three  years  of  age  may  carry  it 
under  his  arm.  With  these  parts  of  tlie  apparatus,  I  made  my 
first  experiments  at  Porthleaven  in  1816.  This  was  the  first 
lime  that  the  Hoat  was  ever  in  the  water,  and  that  the  chaise 
rohinte  was  ever  suspended  to  a  rope.  A  great  number  of  spec- 
tators was  present ;  among  whom  were  several  respectable  gen- 
tlemen ;  to  whom  general  satisfaction  was  given."  Of  this  expe- 
riment the  following  account  was  afterwards  published  by  a  Mr. 
Russell,  who  was  a  spectator  of  what  he  here  relates.  "On  Friday 
last,  Mr.  Trengrouse  publicly  exhibited  the  use  of  his  appa- 
ratus at  Pcrthleaven.  From  the  western  shore  he  threw  several 
lines  across  the  harbour,  which  went  over  the  pier  to  some  dis- 
tance on  the  outer  side.  The  length  of  line  projected  was  about 
2on  yards.  lie  has  so  perfected  this  part  of  his  plan,  as  certainly 
to  render  it  superior  to  every  other  method.  A  float  made  of 
cork  was  applied  to  the  body  of  a  man  with  his  clothes  on, 


who  volunteered  bis  services  though  the  wind  blew  hard.  lie 
was  soon  hauled  across  the  harbour  in  a  buoyant  state.  The 
advantages  of  this  float  must  be  obvious  to  any  one,  who  has 
ever  witnessed  the  manner  in  which  shipwrecked  mariners  are 
dragged  through  the  foaming  surf,  from  their  perishing  vessel 
to  the  shore.  They  are  almost  killed,  thai  their  lives  may  be 
saved.  The  same  man  who  had  thus  been  drawn  across  the 
harbour  in  the  float,  soon  made  a  signal  to  return  by  the  same 
route.  He  accordingly  took  his  seat  in  the  chaise  rolante,  sus- 
pended to  a  large  rope,  which  had  been  drawn  across  the  har- 
bour. In  this  he  was  conveyed  over,  and  back  again,  in  little 
more  than  two  minutes." 

After  this  first  attempt,  Mr.  Trengrouse  made  several  experi- 
ments before  many  scientific  gentlemen,  high  in  rank,  both  in 
the  naval  and  military  department,  to  whom  his  invention  gave 
the  fullest  satisfaction.  These  have  attested  their  approbation 
by  their  signatures,  and  the  importance  of  his  life-preserver  has 
been  so  far  appreciated  as  to  procure  for  the  inventor  a  dia- 
mond ring  from  the  emperor  of  Russia. 

SIIOAD,  in  Mining,  stones  containing  ore  mixed  with  rub. 
bish  in  a  loose  soil,  and  sometimes  near  the  surface.  When 
deep,  the  miners  consider  it  as  indicating  that  some  vein  is  at 
no  great  distance. 

SHOAL,  a  term  synonymous  with  shallow. 

SHOAR,  a  prop  or  stanchion  fixed  for  support  against  a  wall, 
or  under  a  ship's  sides  or  bottom,  to  support  her  when  laid 
aground,  or  on  the  stocks,  &c. 

SHOE,  a  covering  for  the  foot,  usually  made  of  leather. 

Shoe  of  the  Anchor,  a  small  block  of  wood,  convex  on 
the  back,  and  having  a  hole  suDTicicntly  large  to  contain  the 
point  of  the  anchor-fluke  on  the  fore  side  ;  it  is  used  to  prevent 
the  anchor  from  tearing  the  planks  on  the  sliip's  bow,  when 
ascending  or  descending  ;  for  which  purpose  the  shoe  slides  up 
and  down  along  the  how,  between  the  fluke  of  the  anchor  and 
the  planks,  as  being  pressed  close  to  the  latter  by  the  weight 
of  tlie  former.  I'o  Shoe  an  Anchor,  is  to  cover  the  flukes  with 
a  broad  triangular  piece  of  thick  plank,  whose  area  is  greater 
than  that  of  the  flukes.  lis  use  is  to  give  the  anchor  a  stronger 
and  surer  liold  in  very  soft  or  oozy  ground. 

Shoeing  of  Horses,  a  term  applied  to  the  operation  of  fast- 
ening pieces  of  iron  on  the  bottom  parts  of  the  hoofs,  or  that  of 
nailing  the  shoes  to  their  feet.  This  is  an  employment  which 
requires  much  care,  that  the  hoofs  may  not  be  injured,  and  that 
the  animal  may  not  be  made  lame. 

SHOOT,  in  Agriculture  and  Gardening,  the  young  branch  of 
any  sort  of  plant,  which  is  produced  in  one  season. 

SHOPLIFTER,  one  who,  under  the  pretence  of  purchasing 
goods  in  a  shop,  takes  an  opportunity  to  steal  them.  If  the 
amount  stolen  be  above  five  shillings,  the  thief  is  guilty  of 
felony,  without  benefit  of  clergy,  by  10  and  11  W.  III.  c.  22. 

SHORE,  in  Agriculture,  a  sort  of  artificial  drain,  formed  in 
low  flat  lands,  for  relieving  them  from  the  waters  collected  ou 
their  surface. 

Shore,  the  general  name  for  the  sea-coast  of  any  country. 
Itolfl  Shore,  a  coast  which  is  steep  and  abrupt,  so  as  to  admit 
the  near  appoach  of  shipping,  without  exposing  .tliem  to  the 
danger  of  being  stranded  ;  and  is  used  in  contradistinction  to 
a  shelving  shore. 

SHOT,  a  missive  weapon,  discharged  by  the  force  of  ignited 
powder  from  a  fire-arm  in  battle  ;  of  these  there  are  various 
kinds,  as,  Round  Shot,  or  Uullcts,  a  ball  or  globe  of  iron, 
whose  weight  is  in  proportion  to  the  bore  of  the  cannon. 
Double-headed,  or  Bur  Shut,  are  formed  of  a  bar  with  a 
round  head  at  each  end,  which  fits  the  muzzle  of  the  cannon. 
The  middle  is  sometimes  filled  with  a  composition,  and  the 
whole  covered  with  linen  dipped  in  brimstone;  so  that  the 
cannon,  in  firing,  inflames  the  combustibles  or  composition  of 
this  ball,  which  sets  fire  to  the  sails  of  the  enemy.  One  of  the 
heads  of  this  ball  has  a  hole  to  receive  a  fuse,  which  communi- 
cating with  the  charge  of  the  cannon,  sets  fire  to  the  bullet. 
Chain  Shot,  consist  of  two  balls  chained  together,  being  princi- 
pally designed  to  annoy  the  enemy  by  cutting  her  sails,  rig- 
ging. See.  Orapc  Shot,  is  a  combination  of  balls  strongly  corded 
in  canvass  upon  an  iron  bottom,  so  as  to  form  a  sort  of  cj  Under, 
whose  diameter  is  equal  to  that  of  the  ball  which  is  adapted  to 
the  canQon.     Case  Shot,  or  Cannister  Shot,  are  composed  of  a 
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Urcnt  iminbor  (]f  small  liiillcis,  put  into  a  <'\liiuliicril  tin  box. 
Tlicy  arc  i)iiiiii|)ally  tisnl  when  very  near,  I"  clear  llic  decks  ol 
the  tiiciiiy.  Iicsi<lcs  llicsc,  tlicrc  arc  otiicrs  (if  ii  more  perni- 
cious kind,  used  liv  |irivnlcers,  pirales,  &r.  sucli  arc-  lannr»t;e 
jliot,  star  shot,  lirc-arrows,  &c.  Star  shot  consists  ol  lour 
pieces  of  iron,  whose  bases,  when  separate,  form  the  ipiadrant 
of  a  circle  ;  so  that  the  wliole  bcinR  joined,  forms  a  cylinder 
ecjual  to  the  shot  of  the  cannon.  Kacli  of  these  pieces  is  fur- 
nished with  ati  iron  bar,  the  extremity  of  which  is  attached  to 
a  sort  of  link,  as  keys  are  strung  upon  a  rinj;.  IJein^  dis- 
charged from  the  pun,  the  four  branches  or  arn)S  extend  every 
way  from  the  link  in  the  centre.  These  also  are  cliicdy  in- 
tended to  destroy  the  sails  or  ringinf;;  but  their  lli;;ht  and 
execution  are  very  precarious  at  any  tolerable  distance. 

SnOVKL,  ill  .\;ciicullure,  a  weli-known  implement,  with  a 
Ions;  handle  and  wide  blade,  used  instead  of  a  spade,  and  by 
some  labourers  preferred  toil.  Shovels  are  dill'crently  formed, 
aceordiiiK  to  the  purpose  for  which  they  are  applied. 

SHOWER,  a  cloud  resolved  into  rain,  and  discharged  dur- 
ing a  limited  period  on  a  certain  tract  of  ground. 

SHKIMP,  in  Naltiial  History,  is  the  cancer  erangan  of  Liii- 
narus.  This  sliell  (isli  inhabits  the  sandy  shores  of  Great  Ijii- 
lain  in  vast  (luanlitics,  and  is  reckoned  a  great  delicacy.  In 
form,  the  shrimp  nearly  icscinbles  the  lobster. 

SHRINE,  in  Ecclesiastical  History,  a  ease  or  box  to  hold 
the  relics  of  some  saint. 

SHKOUDS,  a  range  of  large  ropes  extended  from  the  mast- 
heads to  the  right  and  left  sides  of  a  ship,  to  support  the  masts, 
and  enable  them  to  carry  sail,  &c.  The  shrouds  arc  always 
divided  into  pairs  or  couples,  that  is  to  say,  one  piece  of  rope 
is  doubled,  and  the  parts  fastened  together  at  a  small  distance 
from  the  middle,  so  as  to  leave  a  sort  of  noose  or  collar  to  fix 
upon  the  mast-head;  the  ends  which  reach  to  the  deck  have 
each  a  dead-eye  turned  in  or  fastened  to  them,  by  which  they 
are  extended  to  the  channel.  The  shrouds,  as  well  as  the  sails, 
8cc.  arc  denominated  from  the  masts  to  wliieli  they  belong  ; 
thus  there  are  the  main,  fore,  and  niizzen  shrouds  ;  the  main- 
top-mast, fore-top-niast,  and  mizzcn-top-mast  shrouds;  and 
the  maintop-gallant,  fore-top-gallant,  and  mizzen-top-gallant 
shrouds.  The  Top-masi  Slirouds  are  extended  from  the  top- 
mast head  to  tlie  edges  of  the  tops  by  the  foot-hook  plates. 
See  the  article  Platf..  The  upper  ends  of  the  fultock-shrouds 
are  furnished  with  iron  hooks,  which  enter  holes  in  the  lower 
ends  of  the  foot-hook  plates,  so  that  when  the  topmast  shrouds 
are  set  up  or  extended,  the  futtock  shrouds  rei|uire  an  equal 
tension.  'J'lie  Tup-r/al/ant  Shruutis  are  extended  to  the  cross- 
trees,  where  passing  through  holes  in  their  ends,  they  continue 
over  the  fottock-staves  of  the  topmast  rigging,  and  descending 
almost  to  the  top,  are  set  up  by  laniards  passing  through  thim- 
bles instead  of  dead-eyes.  Fultiick  or  Foot-lmok  Shrouds  are 
pieces  of  rope  communicating  with  the  futtock-plales  above 
and  the  catharpings  below,  and  forming  ladders  whereby  the 
sailors  climb  up  to  the  lop-brim.  Bowsprit  Shrouds  are  shrouds 
put  over  the  head  of  the  bow  sprit,  and  extended  on  each  side 
to  the  ship's  bows,  to  support  the  former.  Bumhin  Shrouds  are 
strong  ropes,  fixed  as  stays  or  supports  to  the  bumkiii  ends,  to 
prevent  their  rising  by  the  ellbrts  of  the  fore-tacks  upon  them. 
Bentick  Slirouds  are  strong  ropes  fixed  on  the  futtock-staves 
of  the  lower  rigging,  and  extending  to  the  opposite  dianncls, 
Avhere  they  arc  set  up  by  means  of  dead-eyes  and  laniards,  in 
the  same  manner  as  the  other  shrouds  ;  their  use  is  to  relieve 
or  support  the  masts  when  the  ship  rolls. 

Siiiioun,  a  shelter  or  cover,  is  used  to  denote  the  dress  of  the 
dead.  If  any  person,  in  taking  up  the  dead  body,  steals  the 
shroud,  the  property  of  wliicli  remains  in  the  executor,  or  the 
person  who  was  at  the  charge  of  the  funeral,  it  is  felony. 

SHROVETIDE,  the  time  immediately  before  Lent,  and  thus 
called  by  our  ancestors,  because  employed  in  shrivimj,  that  is, 
>n  confcssini;  their  sins  to  the  priest,  in  order  to  a  more  devout 
keeping  of  llie  ensuing  Lent  fast.  Shrove  Tuesday,  is  the  day 
next  before  the  beginning  of  Lent. 

SHROVVUING  OF  Tkfes,  is  the  cutting  or  lopping  off  the 
top  branches  of  such  trees  as  arc  not  fit  for  timber.  Ash  trees 
of  this  kind  are  sometimes  called  pollards. 

SHRUBS,  in  Botany  and  Vegetable  Physiology,  are  com- 
monly understood  to  be  plants  with  a  perennial  woody  stem, 


of  a  more  humble  and  slender  form  of  growth  than  those  dcnu- 
niirialed  tiecs. 

Sll  KL  BBERY,  a  portion  of  ground  planted  with  slirubv, 
treis,  and  llowcr  plants,  for  thi'  purpose  of  ornament. 

.SHUCK,  or.Siiotk,  in  Agri(^ulture,  ten  or  twelve  sheaves  of 
corn  placed  together  in  an  erect  position,  in  a  harvest  field, 
with  the  corn  upwards.      It  is  sometimes  called  ilouh. 

.SIIUME,  cr  A-sMii'Mi,  an  exceedingly  hot  wind  of  Africa, 
which,  in  the  intermediate  journeys  between  several  parts  of  the 
great  desert,  or  Sahara,  occasions  great  ineonvcnience  and 
distress  to  travellers.  It  sometimes  wholly  exhales  the  water 
carried  in  skins  by  the  camels  for  the  use  of  the  travelling 
party  ;  and  instances  have  occorred,  when  five  hun<lred  dollars 
liavc  been  ollercd  for  a  draught  of  water.  I'rom  ten  to  tweiily 
is  a  common  price  when  a  partial  cxhalalion  has  taken  place. 
In  ISCi,  a  caravan  proceeding  from  Tiinbuctoo  to  Tablet,  was 
disappointed  at  finding  no  water  at  one  of  the  usu.d  watering 
places;  and  such  was  the  calaoiity,  that  it  is  said  all  the  per- 
sons belonging  to  it,  '2000  in  number,  and  1 800 camels,  perished 
by  thirst. 

SHUTTLE,  in  the  Manufactures,  an  instrument  much  used 
by  weavers,  in  the  middle  or  near  iho  end  of  which  is  an  eye  or 
cavity  wherein  is  enclosed  the  spool  with  the  woof 

SHWAN  Pan,  the  name  of  a  Chinese  instrnoient,  which  they 
use  to  assist  them  in  their  compulations.  It  is  composed  of 
wires  with  beads  upon  them,  w  liieh  they  move  backwards  or 
forwards,  as  occasion  requires.     See  Abacus. 

SI.\LAGOGUES,  in  Medicine,  the  name  of  all  such  simples 
or  compounds  as  increase  the  How  of  saliva. 

SIBERS,  an  infectious  disease  of  a  chronic  nature,  some- 
what resembling  the  syphilis,  prevalent  in  the  western  parts  of 
Scotland.  It  is  said  to  be  so  denominated,  from  the  appearance 
of  a  fungous  exuberance  from  some  of  the  cutaneous  sores, 
not  unlike  a  raspberry  ;  the  word  sihheii,  or  shien,  being  the 
Highland  appellation  for  a  wild  raspberry.  This  disease  is  not 
of  ancient  date  in  Scotland. 

SIBSIT,  in  Zoology,  an  animal  of  tbe  empire  of  Moroceo, 
abounding  in  the  mountains  of  Suse,  of  an  intermediate  species 
between  the  cat  and  the  squirrel. 

SIBYLS,  ancient  virgin  prophetesses,  whose  fame  has  been 
spread  throughout  the  world.  Their  books  were  held  sacred 
in  Rome,  but  were  destroyed  when  the  capitol  was  burnt, 
eighty-five  years  before  Christ.  Other  copies  were  afterwards 
collected,  but  they  are  acknowledged  to  be  imperfect,  if  not 
altoRether  fabulous. 

SICARII,  in  ancient  history,  assassins  of  Judea,  who  went 
about  the  country  conimitling  depredations,  with  short  swords 
concealed  under  their  garments.  Joscphus  has  described  them 
in  the  most  odious  colours. 

SICE-ACE,  a  game  with  dice,  and  tables,  whereat  five  may 
play,  each  having  six  men  ;  and  the  last  out,  losing.  At  this 
game  they  load  one  another  with  aces;  sixes  bear  away  ;  and 
doublets  drinks,  and  throws  again. 

.SICERA,  the  Hellenist  Jews  give  this  name  to  any  intoxi- 
cating liquor.  Some  have  thought  that  it  meant  nothing  but 
palm  wine. 

SICKLE,  in  Agriculture,  a  toothed-liook  used  in  reaping 
corn.     There  are  great  varieties  in  their  construction. 

SICUB,  a  species  of  hawk,  about  the  common  size,  well 
known  in  tlie  Philippine  islands.  lis  plumage  is  elegantly 
variesated  with  yellow,  while,  and  black. 

SIDDOW,  a  peculiar  i.ind  of  peas  that  boil  freely.  It  is 
well  known  in  some  districts  in  Gloucestershire. 

SIDEREAL  DAY,  is  the  time  in  which  any  star  appears  to 
revolve  from  the  meridian  to  the  meridian  again;  which  is  2;$ 
hours  CiG'  4"6  of  mean  solar  lime ;  there  bein;  ;?6<J  sidereal  days 
in  a  year,  or  in  the  time  of  3C6  diurnal  revolutions  of  the  earth. 

SIDERATION.the  blasting  or  blighting  of  trees,  plants,  &c. 
by  eastern  winds,  excessive  heat,  continued  drought,  and 
similar  causes. 

SIDERITES  a  name  which  some  authors  give  to  the  load- 
stone. 

SIDERITIS,  a  plant,  supposed  to  be  eflicacious  for  stanch- 
ing of  blood  and  healing  of  wounds,  if  newly  made. 

.SIDEROMANTI.V,  an  ancient  kind  of  divination  by  laving 
straws  upon  red-hot  iron.     By  observing  their  figures,  bend- 
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inpjs,  sparkling,  and  burning,  the  imaginary  prognostics  were 
obtained. 

SIDES-MEN,  ofSynod's  Mi;n,  persons  ulio  in  lar^e  parislies 
are  appointed  to  assist  the  clmrcluvardens  in  their  inquiry 
and  presentments  of  such  olTenders  to  the  ordinary,  as  are 
punishable  in  the  spiritual  court. 

SIEGE,  in  the  art  of  «ar,  the  encampment  of  an  army  before 
a  fortified  place,  witli  a  design  to  take  it. 

SIENITE,  a  stone  composed  of  felspar  and  hornblende,  and 
sometimes  quartz  and  black  mica.  The  transitions  by  which 
granite  passes  into  sienite,  and  the  lutter  into  porphyry,  trap, 
and  basalt,  are  gradual,  and  in  some  rocks  almost  impercep- 
tible. These  changes  are  principally  ell'ecled  by  an  intermixture 
of  the  mineral  already  described  under  the  name  of  Hornblende. 

SIERRA,  is  a  word  used  for  bill  in  various  parts  of  the 
world,  particularly  on  the  west  coast  of  Africa,  on  the  north 
coast  of  South  America,  and  on  the  coasts  of  Chili  and  Peru  on 
the  South  Pacific  ocean. 

SIEKRILLO,  the  term  for  a  little  hill,  being  a  diminutive 
from  Sierra  ;  in  which  sense  it  is  used  on  the  south-west  coast 
of  South  America  also. 

SIEVE,  or  Seave,  an  instrument  serving  to  separate  the 
fine  from  the  coarse  parts  of  powders,  liquors,  &e.  and  to 
cleanse  pulse  and  corn  from  dust,  light  grain,  &c. 

SI6AH  Gush,  in  Zoology,  the  name  of  a  Persian  animal  of 
the  eat  kind,  and  no  way  differing  from  the  lynx,  only  that  it 
has  no  spots. 

SIGHING,  an  effort  of  nature,  by  which  the  lungs  are  put 
into  quicker  motion,  and  became  more  dilated,  sn  that  the  blood 
passes  more  freely,  and  in  greater  quantity,  to  the  left  auricle, 
and  thence  to  the  ventricle. 

SIGHT.     See  Eye. 

SIGHTS  OF  A  Quadrant,  Sic.  thin  pieces  of  brass  raised 
perpendicularly  on  its  side,  or  on  the  index  of  a  theodolite, 
circumferentor.  Sec. 

SIGN,  in  Astronomy,  a  constellation  containing  a  twelfth 
part  of  the  zodiac,  or  thirty  degrees. 

SIGNALS,  certain  notices  used  to  communicate  intelligence 
to  distant  objects.  At  sea  they  are  made  by  firing  artillery, 
displajing  (lags  and  pendants,  lanterns  or  fire-works,  as  rockets 
and  fahe-fires,  and  these  are  combined  by  multiplication  and 
repetition;  by  Hhich  combination  of  signals,  previously  known, 
the  admiral  conveys  orders  to  his  licet,  every  squadron,  every 
division,  and  sliip,  of  which,  has  its  particular  signal.  Every 
.<ihip  to  which  a  signal  is  made,  immediately  answers  it  by 
hoisting  some  particular  llag,  to  shew  that  she  has  received 
and  understands  the  order  tliercby  conveyed.  All  signals  may 
be  reduced  into  three  different  kinds,  viz.  those  which  are 
made  by  the  sound  of  particular  instruments,  as  the  trumpet, 
horn,  or  fife;  to  which  may  be  added,  striking  the  bell,  or 
beating  the  drum.  Those  which  are  made  by  displaying  pen- 
dants, ensigns,  and  flags  of  different  colours  ;  or  by  lowering  or 
altering  the  position  of  sails  ;  and,  lastly,  those  which  are  exe- 
cuted by  rockets  of  different  kinds,  by  firing  cannon  or  small 
arms,  by  artificial  fire-works,  and  by  lanterns.  All  signals,  to 
be  effectual,  must  be  simple,  and  composed  in  such  a  manner 
as  to  express  the  same  signification  at  w  hatever  raast-head  or 
yard-arm  they  may  be  displayed  from.  They  should  be  issued 
without  precipitation,  exposed  in  a  conspicuous  place,  so  as  to 
be  seen  at  a  distance,  and  sufficient  time  should  be  allowed 
to  observe  and  obey  them.  Signals  arc  very  numerous  and 
important,  being  all  appointed  and  determined  by  order  of  the 
loid  high  admiral,  or  lords  of  the  admiralty,  and  communicated 
in  tlie  instructions  sent  to  the  commander  of  every  ship  of  the 
fleet  or  squadron,  before  their  putting  out  to  sea.  Few  subjects 
have  more  seriously  engaged  the  attention  of  nautical  men 
than  that  of  signals  ;  the  labour,  however,  and  study  that  has 
hitherto  been  expended  on  them,  appear,  even  in  the  opinion 
of  the  inventors  tliemselves,  not  to  have  been  completely  pro- 
ductive of  that  precision  and  correctness  in  conveying  orders 
which  is  certainly  the  grand  desideratum.  The  object  is  un- 
doubtedly of  the  first  consequence  to  a  maritime  power;  the 
greatest  inconveniencics  have  at  different  times  arisen,  as  well 
in  action  as  on  other  occasions,  from  the  imperfect  state  of  tlie 
code,  and  consequently  every  attempt  to  improve  its  effects, 
and  diminish  its  imperfectious,  is  truly  laudable  and  worthy  of 


consideration.  The  firing  of  great  guns  is  common  in  the  day 
night,  or  in  a  fog,  to  make  or  confirm  signals  ;  yet  it  must  be 
confessed,  that  too  great  a  repetition  is  apt  to  introduce  mis- 
takes and  confusion,  as  well  as  to  discover  the  track  of  the 
squadron.  The  report  and  flight  of  the  rockets  is  liable  to  the 
same  objection,  when  at  a  short  distance  from  the  enemy. 

Sii/uals  by  Day. — When  the  commander-in-chief  would  have 
them  prepare  for  sailing,  he  first  loosens  bis  fore-top-sail,  and 
then  the  whole  fleet  are  to  do  the  same.  When  he  would  have 
them  unmoor,  he  loosens  his  main-top-sail  and  fires  a  gun, 
which  in  the  royal  navy  is  to  be  answered  by  every  flag-ship. 
When  he  would  have  them  weigh,  he  loosens  his  fore-top-sail 
and  fires  a  gun,  and  sometimes  hauls  home  his  sheets  ;  the  gun 
is  to  be  answered  by  every  flag-ship,  and  every  ship  to  get  to 
sail  as  soon  as  she  can.  If  with  the  leeward  side,  the  stern- 
most  ship  is  to  weigh  first.  When  he  would  have  the  wea- 
ihermost  and  headmost  ships  to  lack  first,  he  hoists  the  union- 
flag  at  the  fore-top-mast  head,  and  fires  a  gun,  which  each 
flag-ship  answers ;  but  if  he  would  have  the  slernmost  and 
leewardmost  ships  tack  first,  he  hoists  the  union-flag  at  the 
mizzen-top-mast  head,  and  fires  a  gun  ;  and  when  he  would  have 
all  the  whole  fleet  tack,  he  hoists  an  union,  both  on  the  fore 
and  mizzen-top-mast  heads,  and  fires  a  gun.  When,  in  bad 
weather,  he  would  have  them  wear  and  bring  to  the  other  tack, 
he  hoists  a  pendant  on  the  ensign-staff  and  fires  a  gun,  and 
then  the  leewardmost  and  sternmost  ships  are  to  wear  first  and 
bring  on  the  other  tack,  and  lie  by,  or  go  on  with  an  easy  sail 
till  he  comes  ahead  :  every  flag  is  to  answer  with  the  same 
signal.  If  they  are  lying  or  sailing  by  a  wind,  and  the  admiral 
would  have  them  bear  up  and  sail  before  the  wind,  he  hoists 
his  ensign  and  fires  a  gun,  which  the  flags  are  to  answer  ;  and 
then  the  leewardmost  ships  are  to  bear  up  firsts  and  to  give 
room  for  the  weathermost  to  wear,  and  sail  before  the  wind 
with  an  easy  sail,  till  the  admiral  comes  ahead.  But  if  it 
should  happen,  when  the  admiral  has  occasion  to  wear,  and 
sail  upon  the  wind,  that  both  jack  and  ensign  be  abroad,  he 
will  haul  down  the  jack  before  he  fires  the  gun,  to  wear  and 
keep  it  down  till  the  fleet  is  before  the  wind.  When  they  are 
sailing  before  the  wind,  and  he  would  have  them  bring  to,  with 
the  starboard  tacks  aboard,  he  hoists  a  red  flag  at  the  flag.staff, 
on  the  mizzen-top-mast  head,  and  fires  a  gun.  But  if  they  are 
to  bring  to  with  the  larboard  tack,  he  hoists  a  blue  flag  at  the 
same  place,  and  fires  a  gun,  and  every  ship  is  to  answer  the  gun. 
When  any  ship  discovers  land,  he  is  to  hoist  his  jack  and  en- 
sign, and  keep  it  abroad  till  the  admiral  or  commander-in-chief 
answers  him  by  hoisting  his  ;  on  sight  of  which  he  is  to  haul 
down  his  ensign.  If  any  discover  danger,  he  is  to  tack  and 
bear  up  from  it,  and  to  hang  his  jack  abroad  from  the  main- 
topmast  cross-trees,  and  fire  two  guns;  but  if  he  should  strike 
or  stick  fast,  then,  besides  the  same  signal  with  his  jack,  he  is 
to  keep  firing  till  he  sees  all  the  fleet  observe  him,  and  avoid 
the  danger.  When  any  sees  a  ship  or  ships  more  than  the 
fleet,  he  is  to  put  abroad  his  ensign,  and  there  keep  it,  till  the 
admiral's  is  out,  and  then  to  lower  it,  as  often  as  he  sees  ships, 
and  stand  in  with  them,  that  so  the  admiral  may  know  which 
way  they  are,  and  how  many  ;  but  if  he  be  at  such  a  distance 
that  the  ensign  cannot  well  be  discovered,  he  is  then  to  lay  bis 
head  towards  the  ship  or  ships  so  descried,  and  to  brail  up 
his  lower  sails,  and  continue  hoisting  and  lowering  his  top-sails, 
and  making  a  waft  with  his  top-gallant-sails,  till  he  is  jjerceived 
by  the  admiral.  When  the  admiral  would  have  the  vice- 
admiral,  or  him  that  commands  in  the  second  post  of  the  fleet, 
to  send  out  ships  to  chase,  he  hoists  a  flag,  striped  white  and 
red,  on  the  flag-staft",  at  the  fore-top-mast  head,  and  fires  a  gun. 
But  if  he  would  have  the  rear  admiral  do  so,  he  then  hoists  the 
same  signal  on  the  flag-staft'  at  the  mizzen-top-mast  head,  and 
fires  a  gun.  When  the  admiral  would  have  any  ship  to  chase  to 
windward,  he  makes  a  signal  for  speaking  with  the  cajitain,  and 
he  hoists  a  red  flag  in  the  mizzen-shrouds,  and  fires  a  gun  ;  but,  if 
to  chase  to  leeward,  a  blue  flag;  and  the  same  signal  is  made 
by  the  flag  in  whose  division  the  ship  is.  When  he  would  have 
them  give  over  the  chase,  he  hoists  a  white  flag  on  the  flag-staff 
at  the  fore-top-inast  head,  and  fires  a  gun;  which  signal  is  to 
be  made  also  by  that  flag-ship  which  is  nearest  the  ship  that 
gives  the  chase,  till  the  chasing  ship  sees  the  signal.  In  case 
of  springing  a  leak,  or  any  other  disaster  that  disables  their 
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sliip  from  koriiins  company,  tiny  arc  lo  liaiil  up  llicir  roiirscs, 
and  lire  two  tcuns.  \\'lnn  any  sliip  uoiilil  spiiik  with  the 
ndniiial.  In;  must  spiea'l  an  Kii^^lisli  enslfin  from  the  head  of 
ills  main  and  loro-top-innst  (low  nwards  on  the  shrouds,  lo»er- 
hi};  his  main  or  fore-top-saij.  and  liiim;  <;nns  till  the  admiral 
ohseivcs  him;  and  if  any  ship  perceive  this,  and  jiidjtc  the 
admiral  does  not,  that  .ship  miisl  make  the  same  signal  to 
aeipiaint  the  admiral  theroHith,  who  will  answer  hy  fnin;;  one 
H'un.  When  Ihc  admiral  woidil  have  the  (leet  to  prepare  to 
anehor,  he  hoists  an  ensign,  striped  red,  hhio,  and  wliito,  on 
the  cnsinnstall,  and  lircs  a  f;iin,  and  every  lla^-sliip  makes  the 
same  si};iial.  If  he  would  have  the  Heel  moor,  he  hoists  his 
niizzcn-lop-sail  viilh  the  <  hie  lines  hauled  up,  an<l  lircs  a  son. 
If  he  would  have  the  llect  cut  or  slip,  he  loosens  liotli  his  top- 
sails, and  (ires  two  fcnns  ;  and  then  the  leewaid  ships  are  to 
cut  or  slip  lirst,  to  ;;ivc  room  to  the  wealhermost  to  eome  to 
sail.  So,  if  he  would  ha\e  any  partienlar  ship  to  cut  or  slip, 
and  to  rhase  (o  windwj.rd,  he  makes  the  sifjual  for  spcakin;; 
Willi  that  ship,  hoists  a  red  llai;  in  the  mizzen-shrouds,  and  llies 
a  (jun  ;  but  if  the  ship  is  to  chase  to  leeward,  he  hoists  a  blue 
lla^  as  before.  If  lie  would  have  the  licet  exercise  their  small 
arms,  he  hoists  a  red  llap;  on  llie  cnsi<cn-stall,  and  fires  a  s""  : 
but  if  the  great  guns,  then  he  puts  up  a  pendant  over  the 
red  Hag. 

Si  (/mils  III/  Nil/Ill. — Ni;;  lit  signals  should  he  used  as  little  as  pos- 
sible, since  they  are  IVeciuently  misunderstood.  Of  necessity, 
they  must  be  composed  of  cillur  sound  or  light,  or  the  two 
blended  together.  'I'liose  to  be  observed  at  an  anchor,  weighing 
anchor,  and  sailing,  are  as  follow  :  when  the  admiral  would  have 
the  (leet  to  unmoor  and  ride  short,  he  hangs  out  three  li;;lils,  one 
over  another,  in  the  niain-top-mast  shrouds,  over  the  constant 
light  in  the  main-top,  and  fires  two  guns, which  are  to  be  answered 
by  tlag-ships;  and  each  private  ship  bangs  out  a  light  in  the 
mizzcn-sbrouds.  t\.  li.  All  guns,  (ired  fur  signals  in  the  night, 
must  he  fired  on  the  same  siile,  that  they  may  make  no  altera- 
tion in  the  sound. — >\'hcn  he  would  have  them  weigh,  he  hangs 
a  light  in  the  niain-top-mast  shrouds,  and  fires  a  gun,  which  is 
to  be  answered  by  all  the  Hags,  and  every  private  ship  must 
hang  out  a  light  in  her  mizzcn  sliroud.  When  he  would  have 
them  tack,  he  hoists  two  Hags  on  the  ensign-stalf,  one  over 
another,  above  the  constant  light  in  bis  poop,  and  fires  a  gun, 
vyhicli  is  lo  be  answer(  d  by  all  the  Hags  ;  and  every  private 
ship  is  to  hang  out  a  light  extraordinary,  which  is  not  lo  be 
taken  in  till  the  admiral  lakes  in  his.  After  the  signal  is  made, 
the  leewardniost  and  sternmost  ships  must  tack  as  fast  as  they 
can,  and  the  sternmost  (lag-ship,  after  she  is  about  on  the  oilier 
tack,  is  to  lead  the  Heel,  and  hei  they  are  to  follow,  to  avoid 
running  foul  of  one  another  in  the  dark.  When  he  is  upon  a 
wind,  and  would  have  the  (leet  veer  and  bring  to  on  the  other 
taek.  he  hoists  up  one  light  on  the  mizzcn-tack,  and  fires  three 
guns,  which  is  to  be  answered  by  the  Hag-ships,  and  then  every 
private  ship  must  answer  with  one  light  at  the  mizzen-pcek. 
The  slermnost  and  leew  ardinost  ships  are  to  bear  tip  as  soon  as 
the  signal  is  made.  When  he  would  have  them  in  blowing 
weather  to  lie  by,  short,  or  a-buU,  or  with  the  head-sails  br.i(<(l 
to  the  mast,  he  will  form  lights  of  equal  height,  and  fire  five 
guns,  which  are  lo  be  answered  by  the  !lag-ships,  and  llien 
every  private  ship  must  shew  four  lights  ;  and  after  this,  if  he 
would  have  them  make  sail,  he  then  liies  U'li  guns,  which  are 
to  be  answered  by  all  the  Hags,  and  then  the  headmost  and 
weathermost  ships  are  to  make  sail  (irst.  When  the  (leet  is 
sailing  large,  or  before  the  wind,  and  the  admiral  would  bring 
them  to,  and  lie  by  with  their  starboard-taeks  aboard,  he  puis 
out  four  lights  in  the  fore-sbrouds,  and  fires  six  guns;  but  if 
viilh  the  larboard-lacks  aboard,  he  fires  eight  guns,  wliieli  are 
to  be  answered  by  the  H:i;;-ships,  and  every  private  ship  must 
sliew  four  lights.  The  windward  ships  must  bring  to  first. 
Whenever  the  admiral  alters  bis  course,  be  fires  one  gun, 
without  altering  his  lights,  which  is  to  be  answered  by  all  the 
Hiig-ships.  If  any  ship  have  occasion  lo  lie  short,  or  by,  after 
the  Heel  has  made  sail,  he  is  lo  fire  one  gun,  and  shew  three 
lights  ill  the  mizzcn  shrouds.  When  any  one  first  discovers 
land,  or  danger,  he  is  to  shew  as  many  signs  as  he  can,  to  fir'.; 
one  gun,  and  to  tack  or  bear  away  from  it;  and  if  anyone 
happens  to  sjjring  a  leak,  or  be  disabled  from  keeping  company 
will)  the  licet,  he  bangs  out  two  lights  of  equal  height,  and  fiies 
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guns  till  be  is  relieved  by  some  slnp  of  the  Heel.  If  any  one 
discovers  a  (led,  he  is  lo  (ire  guns,  make  fabe  fires,  put  on'; 
light  out  on  til"  main-top,  three  on  the  poop,  lo  stc(  r  after 
them,  and  to  continue  firing  of  guns,  unless  the  admiral  ealM 
him  oH  by  steeling  another  course,  and  tiling  two  or  three  guns; 
for  then  he  must  I'ullow  the  admiral.  U  hen  the  admiral  an- 
chors, he  (ires  two  guns,  a  small  space  of  time  one  (loin  the 
other,  which  arc  to  be  answered  by  the  Hag-ships,  and  every 
private  ship  must  shew  two  lights.  When  the  admiral  would 
have  the  Heel  to  moor,  be  puts  a  light  on  each  top-mast  head, 
and  (ires  a  gun,  wliieh  is  to  be  answered  by  the  Hag-ships,  and 
every  privale  ship  is  to  shew  one  light.  If  he  would  have  ihcin 
lower  tlieir  yards  and  lop-masts,  he  hoists  one  light  upon  his 
ciKign-stall.  and  (ires  one  gun,  which  is  to  be  answered  by  the 
na;;-sliips,  and  every  private  ship  is  lo  shew  one  light.  And 
when  he  would  have  them  hoist  their  yards  and  top-masts,  he 
|)uts  out  two  lights,  one  under  the  other,  in  the  mizzen-lop-mast 
shrouds,  and  fires  one  gun,  wliieh  is  to  be  answered  by  Ibe 
Hag-ships,  and  each  private  ship  must  shew  one  light  in  the 
mizzen-shrouds.  If  any  strange  ship  be  discovered  coming  into 
the  llect,  the  next  ship  is  to  endeavour  to  speak  with  her,  and 
bring  her  to  an  anchor,  and  not  sillier  her  lo  pass  through  the 
licet.  .Vnd  if  any  one  discovers  a  fleet,  and  it  blows  so  hard 
that  he  cannot  come  to  give  the  admiral  timely  notice,  he  is  to 
hang  out  a  great  number  of  lights,  and  lo  continue  firing  gun 
after  gun,  till  the  admiral  answers  him  with  one.  When  the 
admiral  would  have  the  licet  lo  cut  or  slip,  he  bangs  out  four 
lights,  one  at  each  inain-yaid-arm  and  at  each  fore-yard  arm, 
and  fires  two  guns,  which  are  to  be  answered  by  the  Hag-ships, 
and  every  private  ship  is  to  shew  one  light. 

Su/iiids  in  a  Fiuj. — I'og  signals  can  only  be  composed  of 
sound  at  dillerent  intervals.  When,  therefore,  the  admiral 
would  have  them  weigh,  be  fires  ten  guns,  which  every  flag-ship 
is  to  answer.  To  make  thcni  tack,  he  fires  four  guns,  which 
are  to  be  answered  by  the  Hag-ships,  and  then  the  leewarrlmost 
and  sternmost  ships  must  taek  first,  and  after  they  are  about, 
to  go  with  the  same  sail  they  tacked  with,  and  not  to  lie  by, 
expecting  the  admiral  lo  eome  a-hcad,  and  this  is  lo  avoid  the 
danger  of  running  foul  of  one  another  in  thick  wcatlKr.  When 
the  admiral  brings  lo,  and  lies  with  bis  bead-sails  to  llie  mast, 
if  with  the  starboard  t:i(;k  aboard,  he  fires  six  guns;  but  if  with 
the  larboard  tack,  lie  lircs  eight  guns,  which  the  Hag-ships  are 
to  answer.  And,  after  this,  if  he  make  sail,  be  lircs  ten  guns, 
which  the  flag-ships  must  ansvrer,  and  then  the  headmost  and 
weathermost  ships  are  lo  make  sail  first.  If  it  srow  thick 
and  foggy  weather,  the  admiral  will  continue  sailing  with  the 
same  sail  set  that  be  had  before  it  grew  foggy,  and  will  fire  a 
gun  every  hour,  wbich  the  Hag-ships  must  answer  by  firing  of 
muskets,  beating  of  drums,  and  ringing  of  bells.  IJut  if  he  be 
forced  to  make  cither  more  or  less  sail  than  he  had  when  the 
fog  began,  he  will  lire  a  gun  every  half  hour,  that  the  Hect  may 
discern  whether  they  come  up  with  the  admiral,  or  fall  astern 
of  biiii  ;  and  the  Hags  and  private  ships  are  lo  answer  as  before. 
If  any  one  discovers  danger  which  he  can  avoid,  by  tacking  and 
standing  from  it,  he  is  lo  make  the  signal  for  tacking  in  a  fog; 
hut  if  he  should  chance  lo  strike  and  stick  fast,  he  is  to  fire 
gun  after  gun,  till  he  thinks  the  rest  have  avoided  the  danger. 
When  the  admiral  would  have  the  Hcct  to  anchor,  be  fires  two 
guns,  which  the  Hags  are  to  answer;  and  after  he  has  beer, 
half  an  hour  at  anchor,  he  will  lire  two  guns  more,  to  be  an- 
swered by  the  (lags,  as  before,  that  all  the  Hect  may  know  it. 

Sit/iiiils  for  cdlliiir/  Olfitiis  on  board  (he  Admiral. — When  the 
adiiiiial  piits  abroad  an  union-Hag  in  the  mizzen-shrouds,  and 
lircs  a  gun,  all  the  eaplains  are  to  come  aboard  him  ;  aad  if 
with  the  same  sisnal  there  be  also  a  waft  made  with  the  ensign, 
then  the  lieutenant  of  each  ship  is  to  come  on  board.  If  an 
ensign  be  put  abroad  in  the  same  place,  all  the  masters  of  the 
ships  of  war  are  to  come  on  board  the  admiral.  If  a  standard 
on  the  flag-stalf  he  hoisted  at  the  mizzen-top-mast  head,  and  .1 
gun  fired,  then  all  the  nag-olficers  are  to  come  on  hoard  the 
admiral.  If  the  English  Hags  only,  then  a  standard  in  tho 
mizzen-shrouds,  and  fire  a  gun  ;  if  the  Hags  and  land  general 
olhccrs.then  the  admiral  puts  abroad  a  standard  at  the  mizzen- 
lop-mast  bead,  and  a  pendant  at  the  ..izzen-pcek,  and  fires  a 
gun.  If  a  red  flag  be  hoisted  in  the  mizzen-shrouds,  and  a  gun 
fired,  then  the  captains  of  iiis  own  squadron  are  to  come  aboar  J 
11  !• 
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the  admiral  ;  and  if  with  the  same  signal  there  be  also  a  waft 
with  the  ensign,  the  lieutenant  of  each  ship  must  come  on 
board.  If  he  hoists  a  white  Hag,  as  before,  then  the  \ice-ad- 
miral,  or  he  that  commands  in  the  second  post,  and  all  the 
captains  in  liis  squadron,  are  to  go  on  board  tlie  admiral  ;  if  a 
blue  flag,  &;c.  then  tlie  rear  admiral,  and  the  captains  of  his 
squadron,  must  come  on  board  ;  and  if  a  waft,  as  before,  the 
lieutenants.  When  a  standard  is  hoisted  on  the  cnsign-stalT, 
and  a  gun  fired,  the  vice  and  rear  admirals  must  come  on  board 
the  admiral's  ship.  When  the  admiral  would  speak  with  the 
captains  of  liis  own  division,  he  will  hoist  a  pendant  on  the 
mizzcn-pcek,  and  fire  a  gun  ;  and  if  with  the  lieutenanls,  a  waft 
is  made  with  the  ensign,  and  the  same  signal  ;  for  whenever  be 
would  speak  with  the  lieutenants  of  any  particular  ship,  he 
makes  the  signal  for  the  captain,  and  a  waft  also  with  the  en- 
sign. When  the  admiral  would  have  all  the  tenders  in  the 
fleet  come  under  his  stern,  and  speak  with  them,  he  hoists  a 
flag,  yellow  and  white,  at  the  mizzen-peek,  and  fires  a  gun  ;  but 
if  he  would  speak  with  any  particular  ship's  tender,  be  makes 
a  signal  for  speaking  with  the  captain  she  tends  upon,  and  a 
waft  with  a  jack.  If  all  the  pinnaces  and  barges  are  to  come 
on  board,  manned  and  armed,  the  signal  is  a  pendant  on  the 
llag-stall,  hoisted  on  the  mizKen-top  mast  head,  and  a  gun  fired  ; 
and  if  he  would  have  thcni  chase  any  ship,  vessel,  or  boat  in 
view,  he  hoists  the  pendant,  and  fires  two  guns.  The  signal  for 
the  long-boats  to  come  on  board  him,  manned  and  armed,  is 
the  pendant  hoisled  on  the  flag-stall',  and  the  mizzen-lop-mast 
bead,  and  a  gun  fired  ;  and  if  he  would  have  them  chase  any 
ship,  vessel,  or  boat,  in  open  view,  without  coming  on  board 
liim,  he  hoists  tlie  pendant  as  aforesaid,  and  fires  two  guns. 
When  the  admiral  would  have  all  the  boats  in  the  (leet  to  come 
on  board  him,  manned  and  armed,  he  hoists  a  pendant  on  the 
flag-stair,  both  on  the  fore-topmast  and  mizzen-top-niast  bead, 
and  fires  one  gun  ;  but  if  he  would  have  them  chase,  he  hoists 
bis  pendant,  as  before,  and  fires  two  guns.  When  the  admiral 
would  speak  with  the  victualler  or  his  agent,  he  puts  an  English 
ensign  in  the  mizzen-top-mast  shrouds  ;  and  w  hen  with  him  that 
has  the  charge  of  the  gunner's  stores,  he  will  spread  an  ensign 
at  his  main-top-sail  yard-arm. 

Sif/nahfur  Butlle. — When  the  admiral  would  have  the  fleet 
form  a  line  of  battle,  one  ship  ahead  of  another,  he  hoists  an 
union-flag  at  the  mizzen-peek,  and  fires  a  gun,  and  every  flag- 
ship does  the  same.  But  when  they  are  to  form  a  line  of  battle, 
one  abreast  of  another,  he  hoists  a  pendant  with  the  onion- 
flag.  Sec.  When  he  would  have  the  admiral  of  the  white,  or 
liim  that  commands  in  the  second  post,  to  tack,  and  endeavour 
to  gain  the  wind  of  the  enemy,  he  spreads  a  while  flag  under 
the  flag  at  the  main-top-mast  head,  and  fires  a  gun  ;  and  when 
he  would  have  the  vice-admiral  of  the  blue  do  so,  he  doth  the 
same  with  the  blue  flag.  If  he  would  luive  the  vice-admiral  of 
tne  red  do  so,  be  spreads  a  red  (lag  from  the  cap,  on  the  fore- 
top-niast  head,  downward  on  the  back  stay  ;  if  the  vice-admiral 
of  the  blue,  he  spreads  a  blue  Hag,  &c.  anil  fires  a  gun.  If  he 
would  have  llic  rear-admiral  of  the  red  do  so,  he  hoists  a  red 
Hag  at  the  flag-stafl' at  the  mizzen-top-mast  head;  if  the  rear- 
admiral  of  the  white,  a  white  flag;  if  the  rear-admiral  of  the 
blue,  a  blue  flag,  and  under  it  a  pendant  of  the  same  colour, 
with  a  gun.  If  he  be  to  leeward  of  the  fleet,  or  any  part  of  it, 
and  he  would  have  them  bear  down  into  his  wake  or  track,  he 
hoist",  a  blue  flag  at  the  mizzen-peek,  and  fires  a  gun.  If  he 
would  be  to  leeward  of  the  enemy,  and  his  fleet,  or  any  part  of 
it,  be  to  leeward  of  him,  in  order  lo  bring  those  ships  into  a 
line,  he  bears  down  with  a  blue  flag  at  the  mizzen-peek,  under 
the  union-flag,  which  is  the  signal  for  batile,  and  fires  a  gun  ; 
and  then  those  ships  that  are  to  leeward  of  him  must  endeavour 
to  get  into  his  wake  or  track,  according  to  their  station  in  the 
line  of  battle.  When  the  fleet  is  sailing  before  the  wind,  and 
he  would  have  him  who  commands  in  the  second  post,  and  the 
sliip  of  the  starboard  quarter,  to  clap  by  the  wind  and  come  to 
the  starboard  taek,  he  hoists  a  red  flag  at  the  mizzen-top-mast 
bead;  but  a  blue  one,  wilh  a  gun,  if  lie  would  have  ships  of 
the  larboard  quarter  come  to  the  larboard  taek.  If  the  van  are 
to  tack  first,  he  spreads  the  union  flag  at  the  flag-stafl',  on  the 
foro-top-mast  head,  and  fires  a  gun,  if  the  red  Hag  be  not 
abroad;  but  if  it  be,  then  he  lowers  (he  fore-top-sails  a  little, 
ana  the  union  is  spread  from   the  cap   of  the  fore-top-mast 


downwards,  and  every  flag-ship  does  the  same.  If  the  rear  b9 
to  tack  first,  he  hoists  the  union-flag  on  the  stafl'-Hag  at  the 
mizzen-top-mast  head,  and  fires  a  gun,  which  all  the  flag-ships 
are  to  answer.  If  all  the  flag-ships  are  to  come  into  his  wake 
or  track,  he  hoists  a  red  flag  at  his  mizzen-peek,  and  fires  a  gun, 
and  all  the  Hag-ships  must  do  the  same.  If  he  would  have  him 
who  commands  in  the  second  post  of  his  squadron  lo  make 
more  sail,  though  himself  shorten  sail,  he  hoists  a  white  flag  on 
the  ensign  stafl';  but  if  he  who  commands  in  the  third  post  be 
to  do  so,  he  lioists  a  blue  Hag,  and  fires  a  gun,  and  all  the  flag- 
ships must  iiave  the  same  signal.  Whenever  he  hoists  a  red 
flag  on  the  Hag-stafl'at  the  fore-top-mast  head,  and  fires  a  gun, 
every  ship  in  the  fleet  must  use  their  utmost  endeavour  to  en- 
gage the  enemy  in  the  order  prescribed  them.  When  he  hoists 
a  while  flag  at  his  mizzen-peek,  and  fires  a  gun,  then  all  the 
small  frigates  of  his  squadron  that  are  not  of  the  line  of  battle 
are  to  come  under  the  stern.  If  the  fleet  be  sailing  by  a  wind 
in  the  line  of  battle,  and  the  admiral  would  have  them  brace 
their  head-sails  to  the  mast,  he  hoists  up  a  yellow  flag  on  the 
Hag-staff  at  the  mizzen-top-mast  head,  and  fires  a  gun,  wliich 
the  flag-ships  arc  to  answer,  and  then  the  ships  in  the  rear 
must  brace  first.  After  this,  if  he  would  have  them  fall  their 
head-sails  and  stand  on,  he  hoists  a  yellow  Hag  on  the  flag-staff 
of  the  fore-top-mast  head,  and  fires  a  gun,  which  the  flag-ships 
must  answer,  and  then  the  ships  in  the  van  must  fall  first  and 
stand  on.  If  when  this  signal  is  made  the  red  flag  at  the  fore- 
top-mast  head  be  abroad,  he  spreads  the  yellow  flag  under  the 
red.  If  the  fleets,  being  near  one  another,  and  the  admiral 
would  have  all  the  ships  to  taek  together,  the  sooner  to  lie  in  a 
posture  to  engage  the  enemy,  ho  hoists  an  union-flag  on  each 
flag-stafl'  at  the  fore  and  mizzcn-top-niast  heads,  and  fires  a  gun  ; 
and  all  the  Hag-ships  are  to  do  the  same.  The  fleet  being  in  a 
line  of  battle,  if  he  would  have  the  ship  that  leads  the  van  hoist, 
lower,  set,  or  haul  up  any  of  the  sails,  he  s|)reads  a  yellow  flag 
under  that  at  bis  mizzen-top-mast  head,  and  fires  a  gun,  which 
signal  the  flag-ships  arc  to  answer,  and  then  the  admiral  will 
hoist,  lower,  set,  or  haul  up  the  sail  which  he  would  have  the 
ship  that  leads  the  van  do,  which  is  to  be  answered  by  the  flag, 
ships  of  the  fleet.  When  the  enemy  runs,  and  be  would  have 
the  whole  fleet  follow  them,  he  makes  all  the  sail  he  can  after 
them  himself,  takes  down  the  signal  for  the  line  of  battle,  and 
fires  two  guns  out  of  his  bow-chase,  which  the  flag-ship  answers  ; 
and  then  every  ship  is  to  endeavour  to  come  up  with  and  board 
the  enenry.  When  he  would  have  the  chase  given  over,  he 
hoists  a  white  Hag  at  the  fore-top-mast  head,  and  fires  a  gun. 
If  he  would  have  the  red  squadron  drawn  into  a  line  of  battle, 
one  abreast  of  another,  he  puts  abroad  a  Hag,  striped  red  and 
white,  on  the  flag-stpff  at  the  main-top-mast  head,  with  a  pen- 
dant under  it,  anti  fires  a  gun.  If  the  white,  or  second  squadron, 
be  to  do  so,  the  flag  is  striped  red,  white,  and  blue  ;  if  the  blue, 
or  third  S(|uadron,  be  to  do  so,  the  flag  is  a  Genoese  ensign  and 
pendant ;  it  they  are  to  draw  into  a  line  of  battle,  one  ahead  of 
another,  the  same  signals  are  made  without  a  pendant.  If  they 
arc  to  draw  into  the  line  of  battle,  one  astern  of  another,  with 
a  large  wind,  and  he  would  have  the  leaders  go  with  the  star- 
board tacks  aboard  by  the  wind,  he  hoists  a  red  and  white  flag 
at  the  mizzcn-pcek,  and  fires  a  gun  ;  but  if  they  should  go  witli 
the  larboard  tacks  aboard  by  the  wind,  he  hoists  a  Geonese 
flag  at  the  same  place,  which  signals,  like  others,  must  be 
answered  by  the  flag-ships. 

Siijnals  in  Distress  and  for  Jielicf. —  Signals  betokening  dis- 
tress have  been  already  intimated  in  the  foregoing;  we  shall, 
therefore,  subjoin  an  account  of  signals  in  case  ships  or  vessels 
are  perceived  in  distress.  The  folhnv'iig  arc  the  charitable 
institutions  established  at  Bembrough  Castle,  in  the  county  of 
Northumberland,  for  the  assistance  and  relief  of  distressed 
mariners,  published  hy  the  direction  of  the  trustees  of  Nathaniel, 
late  Lord  Crewe,  with  the  approbation  of  the  master,  pilots, 
and  seamen  of  the  Trinity  House,  Newcastle.  I.  A  gun, 
(a  nine-pounder)  placed  at  the  bottom  of  the  tower,  to  be  fired 
as  a  signal  in  case  any  ship  or  vessel  be  observed  in  distress  ; 
viz.  once,  when  any  ship  or  vessel  is  stranded,  or  wrecked, 
upon  the  islands,  or  any  adjacent  rock.  Twice,  when  any  ship 
or  vessel  is  siranded,  or  wrecked,  behind  the  castle,  or  to  the 
northward  of  it.  Thrice,  when  any  ship  or  vessel  is  stranded, 
or  wrecked,  to  the  southward  of  tire  castle,  in  order  that  the 


S  I  L 


DICTIONARY    OF    MIX'IIAMCAL    SCIRNCK. 


S  I  I, 


9.)!) 


Cii>:t.Tni-li()iisc  odlrcrs  ami  the  lenaiils,  with  llicir  servants,  may 
liastrii  ti>  nivc  all  pnssibU'  assislancc.-,  as  \v<ll  as  In  |irr\ciit  tin- 
wreck  tVom  luinj;  pliiiidered.  2.  In  every  f;reat  sl(irm  Iwdincii 
on  liorsihark  are  sent  IVoin  tlie  castle  to  patrole  alniii;  the  coast 
t'roin  sun-set  to  snn-rise,  thai  in  case  of  any  aceideiit.  one  may 
remain  liy  the  ship,  and  the  other  return  to  alarm  the  eastle. 
\\'lioever  l)rin;;s  tin;  lirst  notice  of  any  ship  or  vessel  heinp  in 
dislrcs.s,  is  entitled  to  a  premium  in  proportion  to  the  distanei' 
from  the  castle  ;  and  if  between  twelve  o'clock  at  ninht  and 
three  o'clock  in  the  mornin;;,  the  premium  to  lie  doulded.  .').  A 
Inr^e  Hair  is  hoisted  when  there  is  any  ship  or  vessel  seen  in 
distress  upon  the  Fern  Islands,  or  Staples,  that  the  sullercrs 
mav  have  the  satisfaction  of  knowing  their  distress  is  perceived 
from  the  shore,  and  that  relief  «ill  he  sent  them  as  soon  as 
possible.  In  case  of  bad  weather,  the  llafcwill  lie  kept  up,  a 
jrun  lircd  morning  and  cvenin;r,  and  a  ro('kct  thrown  up  every 
iiiKht  from  the  norlli  turret,  till  such  time  as  relief  can  lie  sent. 
There  are  also  signals  to  tlie  Holy  Island  li^^liermen,  who,  from 
the  advant:it;e  of  their  situation,  can  put  oil  for  the  i.slands  at 
times  when  no  boat  from  the  main  land  can  !;et  over  the 
breakers.  Premiums  are  tsiven  to  the  lirst  boats  that  put  nil 
for  the  islands,  to  sive  tlicir  assistance  to  ships  or  vessels  in 
distress,  and  provisions  are  sent  in  the  boat.  4.  A  bell  on  the 
south  turret  will  be  rung  in  every  thick  fog,  as  a  signal  to 
the  lishing-boats  ;  and  a  large  swivel  fixed  on  tlic  east  turret, 
will  be  lired  every  fifteen  minutes,  as  a  signal  to  the  ships  with- 
out the  islands.  C>.  A  large  weather-cock  is  fixed  on  the  top  of 
the  flag-stall',  for  the  use  of  the  pilots,  (i.  A  large  speaking- 
trumpet  is  provided,  to  be  used  when  ships  are  in  distress  near 
llie  siiore,  or  aie  run  aground.  7.  An  observatory,  or  watch- 
tower,  is  built  on  the  east  turret  of  the  eastle,  where  a  person 
is  to  attend  every  morning  at  daybreak  during  the  winter  sea- 
son, to  look  out  if  any  ships  are  in  distress.  8.  .Masters  and 
commanders  of  sliips  and  vessels  in  distress,  are  desired  to 
make  such  signals  as  are  usually  made  by  people  in  their  me- 
lancholy situation.  IJesides  these  signals  for  allording  relief, 
stores,  provisions,  necessary  articles  for  raising  ships  that  are 
stranded,  in  order  to  their  being  prepared.  Collins  for  tlie 
dead,  &c.  arc  also  provided. 

Did/  Signals,  are  usually  made  by  flags  and  pendants,  some- 
times accompanied  with  one  or  more  guns. 

i\'ir/lit  Signals,  are  cither  lanterns  disposed  in  certain  figures, 
as  lines,  S(piarcs,  and  triangles,  or  are  made  with  false  (ires,  ti;c. 

Fog  Signals,  consist  of  operations  which  emit  sound,  as  lir- 
ing  cannon  or  muskets,  beating  drums,  ringing  bells,  Jcc. 

SIGNATUHK,  a  subscription,  or  putting  one's  name  at  the 
bottom  of  an  act  or  deed,  in  personal  handwriting,  or  mark. 

SioNATiuF.,  in  Printing,  is  a  letter  put  at  the  bottom  of 
the  first  page,  at  least,  in  each  sheet,  as  a  direction  to  the 
binder  in  f()lding,  gathering,  and  collating  them. 

SIGNET.     See  Sii/n  Manual. 

SIGNIFICATION,  the  sense  or  meaning  of  a  word,  pbrase, 
emblem,  or  device.  The  signification  of  the  ancient  hierogly- 
phics is  but  little  known. 

SIGNINUM,  among  the  Romans,  was  a  kind  of  pavemenl 
much  esteemed.  It  was  made  of  powdered  shells  mixed  with 
lime. 

SIGN-MANUAL,  in  Law,  is  used  to  signify  a  bill  or  writing 
signed  by  the  king's  own  hand. 

SIKE,  a  term  provineially  applied  to  a  little  rill,  a  water  fur- 
row, and  a  gutter. 

SIL,  in  Canals,  the  bottom  timbers  of  sluices,  lockgatcs,  &e. 

Sil,  in  Natural  History,  peculiar  kinds  of  ochres,  well  known 
as  valuable  paints. 

SILICA,  Sili.x,  Silicium,  or  Silicious  Earth,  is  one  of  the 
most  abundant  substances  in  nature,  and  is  the  chief  component 
part  of  sand,  sandstone,  Hints,  granite,  quartz,  porphyry,  rock 
crystal,  agates,  and  many  precious  stones.  It  is  the  substance 
of  which  the  solid  frame  of  many  mountains  is  composed,  and 
it  probably  is  so  of  a  great  part  of  the  globe  itself.  lis  specific 
gravity  is  about  '2  (i6.  Silcx  when  perfectly  pure  is  a  line 
j)0wder,  hard,  insipid,  and  without  smell  ;  rough  to  the  touch, 
and  scratches  and  wears  away  glass.  When  mixed  with  water. 
It  does  not  form  an  a<lliesivc  soft  mass,  and  soon  falls  to  the 
bcttoni,  leaving  the  water  clear.  If  silex  be  very  minutely 
divided,  it  may  be  dissolved  in  water  to  a  very  small  degree. 


Allhiiugh  wc  cannot  dissolve  silica  artificially,  we  find  it  ilorie 
b>  iiiilure.  Till-  ll.illi  waters,  and  olliir  mineral  spiiiitis.  con- 
t.iin  sili'x  in  solution  in  u  very  small  poilion.  The  great  springs 
and  waterspouts  of  (Icyser  in  the  island  of  Iceland,  which 
priiject  the  water  ninety  feet  high,  contain  silcx  dissolved  by 
sumo  process  of  nature,  for  the  water  falling  down  deposits 
such  a  ipianlily  of  silicious  earth  ns  to  form  a  sort  of  cup  around 
the  spring.  In  this  process  the  pressure  and  heat  of  the  \«atcr 
may,  perhaps,  greatly  oinlribute  to  the  ell'ccl.  Silica  is  a  very 
necessary  component  part  in  good  mortar.  When  reduced  to 
minute  parts  eiiher  by  nature  or  art,  it  is  rmploycd  in  making 
stone-waie.  It  is  the  chief  suhslaiwc  of  which  glass  is  made, 
for  which  purpose  it  is  smelted  w  ith  the  alkaline  salts  in  a  great 
heat.  A  variety  of  the  sc  sails  arc  used  liir  the  purpose,  and 
metals  are  also  frec|uenlly  employed.  Silica,  it  is  probable,  is 
"(iiiiposcd  of  ox\gen  an<l  a  metallic  basis. 

SI  LK,  the  web  or  euvilupmcnt  of  the  caterpillar,  of  a  species 
of  moth  called  the  I'ljaleiia  niori,  which  being  convertible  to 
various  purposes  of  utility  and  elegance,  forms  an  important 
article  in  coinmeree,  as  the  material  of  a  valuable  manufacture. 
The  caterpillar,  or  silk-worm,  when  full  grown,  encloses  itself 
in  a  loose  web,  in  the  midst  of  which  it  forms  a  much  closer 
case  or  covering,  of  an  oval  form,  and  varying  in  colour  from 
while  to  a  deep  orange,  but  usually  of  a  bright  yellow  colour. 
In  this  case,  or  ball,  the  animal  becomes  acrysalis,  and  remains 
enclosed  about  firiecn  days  ;  when  having  resuineil  aeti\e  lite, 
in  the  form  of  a  moth,  it  makes  a  hole  at  one  end  of  its  piison, 
and  comes  out.  This,  as  it  destroys  the  silk-ball,  is  prevented, 
in  those  countries  where  silk  is  cnllivated,  by  killing  the  ery- 
salides  by  means  of  heat.  The  culture  of  silk  varies  but  little 
in  (lifierent  countries,  and  does  not  require  any  great  degree  of 
skill,  or  considerable  capital  ;  and  as  silk-worms,  cherished  wiih 
care,  and  atiended  as  matters  of  curiosity,  were  found  to  thrive 
and  multiply  in  England,  il  is  not  surprising  that  attempts  should 
have  been  made  to  establish  the  culture  of  it  in  this  country. 
The  success  of  Henry  IV.  of  France,  in  extending  the  culture  of 
silk,  which  before  his  time  had  been  confined  to  a  few  districts 
of  that  kingdom,  excited  in  .lames  I.  an  active  zeal  for  the 
introduction  of  it  here.  The  insurmountable  obstaele  to  raising 
silk  in  Great  Britain  is  the  climate,  which  is  too  cold  and  wet; 
and  though  expedients  might  be  adopted  to  obviate  these  in- 
eonveniencies.  they  would  render  the  culture  of  the  article,  on 
a  large  scale,  by  far  loo  expensive.  In  the  liritish  setllenienis 
in  the  East  Indies,  Ihecultuie  of  silk  has  been  long  established, 
particularly  in  the  island  of  Cosslmbwzar  and  its  neighbour- 
hood, in  the  province  of  IJengal  ;  and  since,  about  tlie  year 
ITfiO,  v?hen  the  company  became  the  rulers  of  the  country,  and 
adopted  a  new  system  of  trade  for  the  purpose  of  realizing  the 
surplus  revenue,  the  culture  of  raw  silk  has  been  promoted,  and 
the  (luantity  considerably  increased.  Of  late  years,  considerable 
attention  has  been  paid  both  to  the  quality  of  the  silk,  and  to 
the  mode  of  reeling  it,  by  which  it  has  been  very  materially  im- 
proved, so  as  to  rival,  in  most  respects,  the  produce  of  Italy. 

SILVER,  is  the  whitest  of  all  metals,  considerably  harder 
than  gold,  very  ductile  and  malleable,  but  less  malleable  than 
gold;  for  the  continuity  of  its  parts  begins  to  break  when  it  is 
hammered  out  into  leaves  of  about  the  hundred  and  sixty  thou- 
sandth part  of  an  inch  thick,  which  is  more  than  one-third 
Ihicker  than  gold  leaf;  in  this  stale  it  does  not  transmit  the 
light.  Its  specific  gravity  is  from  ll)t  to  It)  o.  It  ignites  be- 
fore  melting,  and  reipiires  a  strong  heat  to  fuse  it-  The  air 
alters  it  very  little,  though  it  is  disposed  to  obtain  a  thin  purple 
or  black  coating  from  the  sulphurous  vapours  which  are  emitted 
from  animal  substances,  drains,  or  putrefying  matters.  This 
coating,  after  a  long  series  of  years,  has  been  observed  to  sca'e 
ofl'  from  images  of  silver  exposed  in  churches  ;  and  was  found, 
on  examination,  to  consist  of  silver  united  with  sulphur.  .Silver 
is  soluble  in  the  sulphuric  acid  when  concentrated  and  boiling, 
and  the  metal  in  a  state  of  division.  The  muriatic  acid  does 
not  act  upon  it,  but  the  nitric  acid,  if  somewhat  diluted,  dis- 
solves it  with  great  rapidity,  and  with  a  plentilul  disengagement 
of  nitrous  gas. 

SILVERING,  performed  as  gilding,  is  the  application  of 
silver  leaf  to  wood,  paper,  and  other  substances.  —  To  Silier 
('(ijijiry  or  Uras.i.  cleanse  the  metal  with  aqua  fortis,  by  »  asliin? 
it  lightly,  and  then  plunging  il  into  water;  or  by  scouring  it 
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with  salt  and  tartar  with  a  vvirebrusli.  Dissolve  silver  in  aqua 
fortis,  put  copper  into  the  solution;  this  will  precipitate  the 
silver  in  the  state  of  a  metallic  powder.  Take  about  twenty 
grains  of  this  silver  powder,  and  mix  willi  it  two  drachms  of 
tartar,  the  same  quantity  of  common  salt,  and  half  a  drachm 
ofalurn;  rub  the  articles  with  this  composition  till  they  are 
perfectly  white,  then  brush  it  oil',  and  polish  it  with  leather. 
Another  method :  precipitate  silver  from  its  solution  in  aqua 
fortis  by  copper,  as  before;  to  half  an  ounce  of  this  silver  add 
common  salt  and  sal  ammoniac,  of  each  two  ounces,  and  one 
draelini  of  corrosive  sublimate;  rub  them  toa;ether,  make  them 
into  a  paste  with  water  ;  and  with  this,  copper  utensils  of  every 
kind,  that  have  been  previously  boiled  with  tartar  and  alum, 
are  rubbed  ;  after  which  they  are  made  red  hot  and  polished. — 
To  silver  Diut-pliites  of  Clocks,  Sic.  take  half  an  ounce  of  silver 
leaf,  add  to  it  an  ounce  of  double-refined  a(|ua  fortis,  put  them 
into  an  earthen  pot,  place  them  over  a  gentle  fire  till  the  whole 
is  dissolved;  then  take  off  the  pot,  and  mix  the  solution  in  a 
pint  of  clear  water;  after  which,  pour  it  into  another  clean 
vessel,  to  free  it  from  »ril  or  sediment;  add  a  spoonful  of 
common  salt,  and  the  acid,  which  has  now  a  green  tinge,  will 
immediately  let  go  the  silver  particles,  which  form  themselves 
into  a  white  curd  ;  pour  off  the  acid,  mi>;  the  curd  with  t«o 
ounces  of  salt  of  tartar,  half  an  ounce  of  whiting,  and  a  large 
spoonful  of  salt,  and  mix  it  well  up  together,  when  it  will  be 
ready  for  use.  Having  cleared  the  brass  from  scratches,  rub  it 
over  with  a  piece  of  old  hat  and  rotlen-slone,  to  clear  it  from 
all  greasines.";,  and  then  rub  it  with  salt  and  water  with  your 
hand,  take  a  little  of  the  composition  just  described  on  your  fin- 
ger, rub  it  over  where  the  salt  has  touched,  it  will  adhere  to  the 
brass,  and  completely  silver  it.  Then  wash  it  well  with  water, 
to  take  off  what  aqua  fortis  may  remain  in  the  composition; 
when  dry,  rub  it  with  a  clean  rag,  and  give  it  one  or  two  coats 
of  varnish,  prepared  according  to  the  directions  already  given. 
This  silvering,  though  not  durable,  may  be  improved  by  heating 
the  article,  and  repenting  the  operation  till  the  covering  seems 
sufficiently  thick. — Siluer  Plating,  the  coat  of  silver  applied  to 
the  surface  of  the  copper  by  the  means  just  mentioned,  is  thin, 
and  not  durable.  A  method  more  substantial  is  as  follows: 
form  small  pieces  of  silver  and  copper,  tie  them  together  with 
wire,  putting  a  little  borax  between,  (the  proportion  of  silver 
may  be  to  that  of  the  copper  as  1  to  12;)  subject  them  to  a 
while  heat,  when  the  silver  will  be  firmly  fixed  to  the  copper. 
The  whole  is  now  passed  between  rollers,  till  it  be  of  the  re- 
quired thickness  for  nianufacturing  articles  of  use  or  orna- 
ment.— To  malie  French  Plate,  heat  the  copper  articles  intended 
to  be  plated,  and  burnish  silver-leaf  on  it  with  a  burnisher. — 
To  make  S/icll  Silcer,  grind  leaf-silver  with  gum-water  or  honey  ; 
wash  away  the  gum  or  honey,  and  the  powder  that  remains  is 
used  with  gum-water,  or  plaire  of  eggs  laid  on  with  a  hair 
ptncil. — To  Silver  Lookiny-glasses,  you  must  be  prepared  with 
the  following  articles :  First,  a  square  marble  slab,  or  smooth 
stone,  well  polished,  and  ground  exceedingly  true,  the  larger 
the  better,  with  a  frame  round  it,  or  a  groove  cut  in  its  edges, 
to  keep  the  superfluous  mercury  from  running  off.  Secondly, 
lead  weights  covered  with  cloth,  to  keep  them  from  scratching 
the  glass,  from  one  pound  weight  to  twelve  pounds  each, 
according  to  the  size  of  the  glass  which  is  laid  down.  Thirdly, 
rolls  of  tinfoil.  Fourthly,  mercury  or  quicksilver,  with  which 
you  must  be  well  provided  ;  then  proceed  as  follows:  the  tinfoil 
is  cut  a  little  larger  than  the  glass  every  way,  and  laid  Hat  upon 
the  stone,  and  with  a  straight  piece  of  hard  wood,  about  three 
inches  long,  stroked  every  way,  that  there  be  nr>  creases  or 
wrinkles  in  it;  a  little  mercury  is  then  dropped  upon  it,  and 
with  a  piece  of  cotton,  wool,  or  hare's  foot,  spread  it  all  over 
the  foil,  so  that  every  part  may  be  touched  with  the  mercury  : 
then  keeping  the  marble  slab^  nearly  level  with  the  horizon,  pour 
the  mercury  all  over  the  foil,  cover  "it  with  a  fine  paper,  and  lay 
two  weights  near  its  lower  end,  to  keep  the  glass  steady,  while 
yoii  draw  the  paper  from  between  the  silver  foil  and  the  gla.ss, 
which  must  be  laid  upon  the  paper.  As  you  draw  the  paper, 
you  must  take  care  that  no  air-bubbles  be  left,  for  they  will 
always  appear,  if  left  in  at  the  first ;  you  must  likewise  be  sure 
to  make  the  glass  as  clean  as  possible  on  the  side  intended  to 
be  silvered,  and  have  the  paper  also  quite  clean,  otherwise, 
when  you  have  drawn  the  paper  from   under  it,  dull  white 


streaks  will  appear,  which  are  very  disagreeable.  After  ihr 
paper  is  drawn  out,  place  weights  upon  the  glass,  to  press  out 
the  superfluous  mercury,  and  make  the  foil  adhere  :  when  it  has 
lain  about  seven  hours  in  this  situation,  raise  the  stone  about 
two  or  three  inches  at  its  highest  end,  that  as  much  of  the 
mercury  may  run  ofi  as  possible;  let  it  remain  two  days  before 
you  venture  to  take  it  up;  but  before  you  take  the  weights 
oir,  brush  the  edges  of  the  glass  gently,  that  no  mercury  may 
adhere  to  them  ;  then  take  it  up,  and  turn  it  directly  over,  with 
its  face-side  downward,  but  raise  it  by  degrees,  that  the  mer- 
cury may  not  drip  oil  too  suddenly;  for  if,  nhen  taken  up,  it  is 
immediately  set  perpendicular,  air  will  get  in  between  the  foil 
and  the  glass  at  the  top,  as  the  mercury  descends  to  the  bot- 
tom, and  your  labour  will  be  lost.  Another  method  is  to  .slide 
the  glass  over  the  foil,  without  the  assistance  of  paper.  The 
methods  of  silvering  glass  globes,  and  the  convex  sides  of 
meniscus  glasses  for  mirrors,  are  seldom  practised,  except  by 
very  experienced  workmen. 

SIMARONA,  a  name  given  by  the  Spaniards  in  America  to 
the  bastard  vanilla. 

SIMAROUBA,  the  bark  of  the  roots  of  a  tree,  first  imported 
into  Euiope  in  the  year  1713.  It  has  since  been  ascertained 
to  be  a  species  of  the  quassia,  and  has  been  found  exceedingly 
serviceable  in  many  disorders. 

SIMIA,  the  Ape,  in  Natural  History,  a  genus  of  Mammalia, 
of  the  order  Primates.  Animals  of  this  genus  are  commonly 
divided  into  such  as  have  no  tails ;  such  as  have  only  very  short 
ones ;  such  as  have  \ery  long  ones ;  and  lastly,  such  as  have 
prehensile  tails,  v\ith  which  tliey  can  lay  hold  of  any  object  at 
pleasure.  These  four  classes  are  called  respectively  apes, 
baboons,  monkeys,  and  japajous.  In  the  whole  genus  there 
are  enumerated  by  Gmeiin  sixty-three  species,  of  which  ve 
shall  notice  some  of  the  most  important. — S.  satyrus,  or  the 
ourang-outang,  grows,  in  its  native  woods  of  Africa  and  India, 
to  the  height  of  six  feel,  and  subsists,  like  most  other  species, 
on  fruits.  It  Hies  from  the  haunts  of  mankind,  leads  a  solitary 
life,  and  displays  great  strength,  agility,  and  swiftness,  which 
render  it  extremely  difficult  to  be  taken.  It  has  been  known 
to  attack  and  destroy  negroes  wandering  at  a  distance  from 
their  habitations,  and  to  carry  off  women  to  its  wretched  habi- 
tation, watching  them  with  such  extraordinary  vigilance,  as 
scarcely  to  admit  the  possibility  of  their  escape.  Its  general 
resemblaDie  to  the  human  figure  and  countenance  is  particu- 
larly and  mortify  ingly  strong  ;  yet  minute  observation  and 
dissection  have  pointed  almost  innumerable  dillerences,  the 
detail  of  which  is  here  impossible.  It  is  capable  of  being  tamed 
and  ('omesticaled,  and  many  years  one  was  exhibited  in  London, 
which  had  been  disciplined  to  sit,  and  work,  and  eat,  like  a 
human  being,  using  a  knife  and  fork  for  the  latter  purpose.  Its 
disposition  was  pensive  ;  its  manners  were  gentle;  and  it  ap- 
peared to  possess,  for  its  keepers,  and  those  to  w  hom  it  had 
been  long  familiarized,  a  high  degree  of  genuine  gratitude  and 
attachment. — The  Barbary  ape,  is  about  four  feet  in  height, 
and  is  the  species"  most  commonly  exhibited  in  public  shows, 
and  is  trained  to  the  performance  of  a  great  variety  of  tricks, 
calculated  to  attract  popular  admiration.  The  discipline  it 
passes  through  is  often  severe,  and  this  species  is  considered, 
in  its  natural  state,  as  being  more  ferocious,  and  less  sagacious, 
than  several  others  of  the  class.  It  undergoes  accordingly 
much  cruel  usage. — The  great  baboon,  is  between  three  and 
four  feet  high,  of  a  gray-brown  colour,  and  is  particularly  mus- 
cular in  the  upper  part  of  its  body;  its  hands  and  feet  have 
sharp  nails,  like  claws ;  but  on  its  thumbs  there  are  nails  formed 
like  those  on  the  human  fingers.  It  is  an  animal  incapable  of 
domestication. — The  dog-faced  baboon,  is  very  large,  and  often 
greater  than  the  common  baboon.  It  is  distinguished  by  a  vast 
quantity  of  hair,  spreading  from  each  side  of  the  head  down  the 
shoulders,  and  covering  the  animal  to  the  waist,  like  a  mantle. — 
The  proboscis  monkey,  is  one  of  the  most  curious  in  its  aspect, 
and  most  ludicrous  of  the  class.  It  is  about  two  feet  in  length. — 
The  preacher  monkey,  is  as  large  as  a  fox,  and  is  extremely 
eonmion  in  the  woods  of  Brasil.  Travellers  have  stated,  that 
it  is  usual  for  one  of  these  to  ascend  a  tree,  and,  by  certain 
sounds,  to  collect  vast  multitudes  beneath  him,  when  he  com- 
mences a  howl  so  loud  as  to  be  heard  to  a  vast  distance. — The 
royal  monkey,  is  about  the  size  of  a  squirrel,  and  inhabits  the 
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damp,  woolly  ilislricls  of  Cajcniio,  liciii;;-  iic\cr  foiinil  dm  tlic 
uiouiilaiiis.  Ill  its  soiinds  and  niajincrs  it  rcsciiiblcs  llic  la<>t 
species. 

SI.MILAR,  a  composition  mndo  of  red  copper  and  zinr,  in 
such  proportions  as  to  imitate  tlie  colour  of  fjold. 

Si.MiLMt  /'/(/Mic.t,  in  (ieoinctry,  sucli  as  have  their  anj;les 
respectively  equal,  and  the  sides  about  the  equal  anj;lcs  pro- 
portional. 

SIMIMil,  in  Rhetoric,  is  a  comparison  of  two  things,  which, 
tlio'  unlike  in  other  respects,  yet  a);ree  in  the  one  (lointcd  out. 

SI.M  1  LITUDK,  !i  strikinf;  resemblance  bclHien  tliin;;s.  uliiih 
conceals  for  a  time  the  distinctive  marks  of  individual  iilenlily. 
SI.MITAU,  or  SciMiTMi,   a  crooked  or  falcated  sword,  bav- 
ins a  convex  cdj;e.     It  i.s  now  rarely  used. 

.SIMONIANS,  in  {'buicli  History,  a  sect  of  ancient  flliiis- 
tians.so  called  from  their  I'oundcr  Simon  Mai;us,  oi  the  magician. 
The  heresies  of  Simon  Magus  were  pi  iiuipally  bis  prctcinliii^  In 
to  be  the  -jreat  power  of  (Jod,  and  thinking  that  the  gifts  of  the 
Holy  Spirit  were  venal. 

SIMONY,  is  the  corrupt  presentation  of  any  one  to  an  eccle- 
siastical benclice,  for  money,  <;ift,  rew  ard,  or  benefit ;  it  was  not 
an  ollcnce  punishable  criminally  at  the  common  law,  it  being 
thought  sullicicnt  to  leave  the  clerk  to  ecclesiastical  censures. 
Kut  as  these  did  not  alleet  the  simoniacal  patron,  none  were 
eOicaeious  enough  to  repel  the  notorious  practice  of  the  thing. 
Several  acts  of  parliament  have,  therefore,  been  made  to  re- 
strain it,  by  means  of  civil  forfeitures,  which  that  modern  pre- 
vailing usage  with  regard  to  spiritual  preferments  calls  aloud  to 
put  in  execution.  Uy  one  of  the  canons  of  IGO.'J,  every  person, 
before  his  admission  to  any  ceclesiaslical  promotion,  shall,  be- 
fore the  ordinary,  lake  an  oath,  that  be  hath  made  no  simoni- 
acal contract,  promise,  or  payment,  directly  or  indirectly,  by 
himself  or  any  other,  for  the  obtaining  of  the  said  promotion  ; 
and  that  lie  will  not  afterwards  perform  or  satisfy  any  such  kind 
of  payment,  contract,  or  promise  by  any  other  without  his  know- 
ledge or  consent.  To  purchase  a  presentation,  the  living  being 
actually  vacant,  is  open  and  notorious  simony  ;  this  being  ex- 
pressly in  the  face  of  the  statute.  But  the  sale  ofanadvow- 
son  during  a  vacancy  is  not  within  the  statute  of  simony,  as  tlie 
sale  of  the  next  presentation  is  ;  but  it  is  void  by  the  common 
law.  A  bond  of  resignation  is  a  bond  given  by  the  person 
intended  to  be  presented  to  a  benefice,  with  condition  to  resign 
the  same;  and  is  special  or  general.  The  condition  of  a  spe- 
cial one  is  to  resign  the  benefice  in  favour  of  some  certain  per- 
son, as  a  son,  a  kinsman,  or  friend  of  the  patron,  vvlicn  he  shall 
be  capable  of  taking  the  same.  By  a  general  bond,  the  incum- 
bent is  bound  to  resign,  on  the  request  of  the  patron.  A  bond 
with  condition  to  resign  within  three  months,  after  being  re- 
quested, to  the  intent  that  the  patron  might  present  bis  son 
when  he  should  be  ca|)ahle,  was  iield  good  :  and  the  judgment 
was  aflirmed  in  the  exchciiaer-chamber  ;  for  that  a  man  may, 
without  any  colour  of  simony,  bind  himself  for  good  reasons  ; 
as  if  he  take  a  second  benefice,  or  if  he  be  non-resident,  or  that 
the  patron  present  his  son,  to  resign  ;  but  if  the  condition  iiad 
been  to  let  the  patron  have  a  lease  of  the  glebe  or  tithes,  or  to 
pay  a  sum  of  money,  it  had  been  simoniacal. 

SIMOOM.  A  wind  or  haze  observed  by  Bruce  in  the  course 
of  his  travels  to  discover  the  sources  of  the  Nile,  which  is  sup- 
posed to  be  in  some  respects  analogous  to  the  sirocco.  It  is  call- 
ed by  Mr.  Bruce  the  simoom  ;  and  from  its  cHeets  upon  the 
lungs,  we  can  entertain  but  little  doubt  that  it  consists  chiclly 
of  corbonic  acid  gas  in  a  very  dense  state,  and  perhaps  mixed 
with  some  other  noxious  exhalations. 

SIMPLE,  in  Music,  a  term  applied  to  that  counterpoint  in 
which  note  is  set  against  note,  and  which  is  called  simple,  in 
opposition  to  the  more  elaborate  composition,  known  by  the 
name  of  figiirali»e  counterpoint. 

SIMSON,  Uoiii  itT,  a  celebrated  mathematician,  horn  in  the 
county  of  Lanark,  and  educated  at  (JIasgow.  He  died  at  the 
age  of  eighty  one. 

SIN,  in  Theology,  a  want  of  conformity  to  tlic  will  of  God, 
which  conip-chcnds  sins  of  umissiun  and  sins  of  comiiiissidii. 
Sins  arc  distinguished  by  the  terms  onyiiml  and  luLunl ;  the 
former  is  the  morally  contaminated  nature  we  deiive  from  our 
primary  progenitors,  and  the  latter  arises  from  our  personal 
disobedience-. 


SIN.M'LS,  M II ST, \ II II,  a  genus  of  plants  belong rng  to  the  class 
of  t(  trail)  iiarnia,  and  to  the  order  of  .siliquosa,  and  in  the  natu- 
ral system  ranjied  iiriilcr  thc.'Wth  order  siliquosa. 

SiN.Ai'is.  in  (iarilriiiiig,  contains  plants  of  (lie  hardy,  hcr- 
bacecus,  annual  kind,  of  which  species  those  most  cultivated 
arc,  the  «bilr  ami  black  mustard. 

SIN('i;iirrV,  in  i;ihics,  that  excellent  habitude  and  temper 
of  mind  w  hirli  gives  to  virtue  its  reality,  and  makes  it  to  be  in 
reality  »  hat  it  ;'ppcars. 

.SINIv.  or  l{ii//it  Sini-  iif  nn  Arc/i,  in  Trigonometry,  is  a  right 
line  (liav\  n  Irurii  one  end  of  that  arch,  perpendicular  to  the  radius 
drawn  to  the  other  end  of  the  arch  ;  being  always  equal  to  half 
the  clionl.  OI  twice  the  arch. 

SINICCL'IHC,  iswherc  a  rector  of  a  parish  has  a  vicar  under 
him  (  ikIiumiI  and  charged  with  the  cure,  so  that  the  rector  is 
not  iilili:;cd  cither  to  do  duty  or  residence. 

.SISi:  dm;,  in  Law,  a  phrase  which  signifies,  that  judgment 
being  giscii  for  the  defendant,  he  is  dismisscil  the  court.  The 
phiase  is  also  used  in  parliaincnt  when  a  debate  is  adjourned, 
and  no  day  fixed  for  its  resumption.  This  is  considered  as  a 
polite  way  of  dismissing  it  altogether. 

SINKW,  in  .Anatomy,  properly  denotes  what  is  called  a 
nerve,  though,  in  common  speech,  it  more  generally  signifies  a 
tendon.  The  Jews  will  not  cat  the  sinew  of  the  tliiu h  of  any 
animal,  in  memory  of  the  sinew  of  .lacob's  thigh,  which  was 
touched  by  an  angel. 

SINGING,  the  art  of  making  divers  indexions  of  the  voice, 
agreeable  tp  tlie  ear,  and  corresponding  to  the  notes  of  a  sung, 
or  piece  of  melody. 

SINKING  FUND,  a  portion  of  the  public  revenue  set  apart 
to  be  applied  to  the  reduction  or  discharge  of  the  public  debts. 
The  appropriation  of  a  part  of  the  re\enue  to  this  purpose  is  a 
measure  which  had  been  adopted  in  ollur  countries,  long  before 
any  necessity  for  it  existed  in  England  ;  a  provision  of  tliis  kind 
having  bece  established  in  Holland  in  iOrto,  and  in  the  ecclcsi- 
siastical  stale  ;n  1685. 

SINIIO.SITY,  a  scries  of  bends,  curves,  or  other  irregular 
turns  and  figures  ;  sometimes  rising,  sometimes  sinking,  such 
as  is  described  by  the  motions  and  contortions  of  serpents,  the 
windings  of  rivers,  and  the  indentations  and  projections  of  the 
sea-eoast. 

SIPHENI.V,  in  Botany,  a  tree  from  which  issues  a  resinous 
exudation  so  well  known  under  the  appellations  of  caoutchouc, 
elastic  gum,  and  Indian  rubber.  For  the  manner  in  which 
Indian  rubber  is  made,  see  Cvoi'tchouc. 

SIPHON,  or  SvPEioN,  in  Hydraulics,  a  bended  pipe  having 
the  air  sucked  out  of  it,  and,  with  one  end  placed  in  a  vessel 
containing  any  liquid,  is  used  to  draw  off  the  liquor  at  the  other. 

SIPHURIUS  Lapis,  a  steatite  substance,  found  in  the 
island  .Siphnos,  in  the  ^Bgean  sea,  and  dug  up  in  large  masse."; 
near  the  coast.  This  substance  being  soft  when  found,  was 
easily  wrought  into  various  kinds  of  vessels,  which,  being  burnt 
and  oiled,  became  black,  solid,  susceptible  of  a  fine  poli.sh.and 
capable  of  enduring  a  great  degree  of  heat.  Under  the  name 
of  Lapis  Lebitum,  the  same  substance  is  still  known  in  many 
parts  of  J^urope.  In  its  native  state,  it  is  ?aid  to  resemble  the 
soap  rock. 

SIPONCULUS,  or  TuBE-WoRM,  a  genus  of  insects  of  the 
order  vermes  intestina  ;  the  generic  character  is,  body  round, 
elongated  ;  mouth  cylindrical  at  the  end,  and  narrower  than 
the  body  ;   aperture   at  the  size  of  the  body,  and  veruciform. 

SIREN,  in  fabulous  history,  t\]c  Mermaid :  and  sometimes 
the  term  is  applied  to  imaginary  sea  nymphs,  or  sea  sorceresses, 
who  allure  mariners  to  their  fate. 

Siren,  in  Natural  History,  a  genus  of  Amphibia,  of  the  or- 
der reptiles,  or  of  the  order  meantes,  an  order  instituted  by 
Linna'us  on  account  of  this  genus  of  animals  alone.  The  eel- 
siren  is  most  nearly  allied  to  the  lizard  tribe,  but  differs  from  it 
in  having  only  two  feet,  and  those  armed  with  claws  ;  the  body 
is  shaped  like  an  eel  ;  its  colouris  a  dark  brown  speckled  wiili 
white;  it  is  often  more  than  two  feet  long,  and  inhabits  the 
stagnant  waters  of  South  Carolina  ;  sometimes,  lio«  ever,  quit- 
ting water  for  the  land. 

The  anguine  siren,  is  a  native  of  a  particular  lake  in  Carniola, 
from  vNhicli  the  water  regularly  drains  off  during  the  summer; 
during  which  time  fhs  bottom  produces  corn  or  pasture,     lii 
II  G 
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In  autumn  the  water  returns  with  coniiiderable  rapidity,  flowing 
principally  from  springs  in  the  neighbouring  fountains.  In  this 
lake  this  siren  is  found  of  the  length  of  eleven  inches,  and  of  a 
jiale  rose  colour.  It  has  bolh  fore  and  hind  legs.  Its  move- 
ments arc  extremely  slow  and  weak  when  it  is  placed  in  a  ves- 
sel, citli^i  with  or  without  water  ;  hut  in  its  native  situation  it 
is  far  nioie  active  It  is  by  sonic  supposed  to  be  the  larva  of  a 
lizard,  and  by  others  imagined  to  be  a  complete  animal.  lis 
hahils  are  predatory,  aud  it  sub.sists  on  the  smaller  inhabitants 
of  the  water. 

SIRI,  among  the  Romans,  were  subterraneous  vaults  or 
caves,  in  uhich  vihcat  could  be  kept  sound  and  fresh  for  fifty 
years. 

SIRIUS,  in  Astronomy,  the  dog-star  in  the  constellation  of 
Canis  Mnjor,  south-east  of  Orion.  It  is  the  most  brilliant  star 
that  appears  in  the  heavens,  and  is  therefore  thought  to  be 
nearer  to  us  than  any  other.     See  Orion. 

SIROC,  or  Sinocco,  a  periodical  wind  which  visits  Italy, 
Dalmatia,  and  Sicily  about  Easter.  It  is  attended  with  such 
a  strong  degree  of  heat,  that  at  Palermo  it  has  been  compared 
to  a  blast  of  burning  steam,  issuing  from  the  mouth  of  a  hot 
oven.  It  rarely  continues  at  one  visit  more  than  forty  hours, 
but  during  this  time, the  inhabitants  remain  within  their  houses, 
otherwise  life  would  be  scarcely  supportable.  Its  effects  are 
debilitating,  but  it  has  not  been  accused  of  generating  any 
particular  disease. 

SITE,  or  SciTE,  denotes  the  situation  of  a  house,  messuage, 
mansion,  village,  or  town,  and  not  unfrequently  the  ground  on 
which  either  is  supposed  to  stand. 

SKATE,  a  sort  of  shoe  armed  with  a  strong  rib  of  steel,  for 
sliding  on  the  ice.  The  exercise  of  skating,  carried  to  a  certain 
degree  of  perfection,  surpasses  all  other  pastimes,  in  the  beauty 
of  its  movements,  and  the  variety  and  rapidity  of  its  graceful 
attitudes.  The  dexterity  with  which  an  experienced  skater  will 
pass  through  his  numerous  and  intricate  evolutions  is  truly 
astonishing;  and  to  those  who  are  not  intimately  acquainted 
with  the  laws  of  gravitation,  his  surprising  agility  has  all  the 
appearance  of  enchantment.  To  those  who  begin  when  young, 
under  the  tuition  of  an  experienced  skater,  the  exercise  is 
learned  with  great  facility.  It  cannot,  however,  be  denied, 
that  it  is  frequently  attended  with  danger,  for  scarcely  a  winter 
passes  in  which,  through  the  breaking  of  the  ice,  several  lives 
are  not  lost.  Some  skaters  have  been  known  to  travel  lifteen 
miles  an  hour. 

SKEET,  a  sort  of  long  scoop  used  to  wet  the  sides  of  a  ship, 
in  order  to  keep  them  cool,  and  prevent  them  from  splitting  by 
the  heat  of  the  sun.  It  is  also  employed  in  small  vessels,  to 
wet  the  sails,  to  render  them  more  efficacious  in  light  breezes  : 
this  operation  is  sometimes  performed  in  la:ge  ships  by  means 
of  the  (ire-engine. 

SKELETON,  all  the  bones  of  a  dead  animal,  dried,  cleansed, 
and  disposed  in  their  natural  situation. 

SKIDS,  or  Skeeds,  long  compassiu;;  pieces  of  timber,  formed 
to  answer  the  vertical  curve  of  a  ship's  side.  They  are  notched 
below,  so  as  to  fit  closely  upon  the  wales,  and  extend  from  the 
main-wale  to  the  gunnel,  being  strongly  nailed  to  the  side. 
Tlieir  use  is  to  preserve  the  plank  of  the  side  v\ hen  any  weighty 
body  is  hoisted  or  lowered  against  it. 

SKIFF,  a  small  light  boat,  resembling  a  yawl ;  also  a  v\herry 
without  masts  or  sails,  usually  employed  to  pass  a  river. 

SKIM  Coulter,  in  Agriculture,  a  sort  of  coulter  invented 
by  Mr.  Ducket,  for  paring  off  the  surface  of  coarse  grass  or 
other  lands,  and  placing  it  in  the  boltom  of  the  furrow,  so  as  to 
be  fully  covered  and  secured.  This  coulter  is  connected  with 
the  plough  that  turns  the  furrow. 

Skim  Milk,  that  sort  of  milk  which  is  left  after  the  cream  has 
been  taken  ofl'ils  surface. 

Skim  Milk  Cheese,  an  inferior  kind  of  cheese  made  from  skim- 
med milk. 

SKIN,  in  Anatomy,  a  large  thick  membrane  spread  over  the 
whole  body,  serving  as  an  external  organ  of  feeling,  and  as  an 
ornament  and  covering  to  the  parts  beneath. 

Skin,  in  rural  economy,  is  the  hide  of  any  animal,  and  is 
applied  to  numerous  purposes  besides  its  principal  one,  that 
of  being  made  into  leather. 

SKIRMISH,  in  War,  an  irregular  kind  of  combat  between 


small  parties  in  sight  of  their  respective  arniiei.  These  com- 
batant!' are  suraetinies  directed  thus  to  advance,  and  eonimenco 
an  encounter,  in  order  to  bring  on  a  general  engagement. 

SKULL,  that  part  of  the  head  which  forms  its  great  bony 
cavity. 

SKY,  the  blue  expanse  with  which  the  globe  is  encircled. 
The  azure  colour  of  the  sky  Sir  Isaac  Newton  attributes  to 
vapours  beginning  to  condense  therein,  which  have  consistence 
enough  to  rcllcct  the  more  violent  rays,  but  not  enough  to  rellect 
the  less  redcxible  ones. 

Sky  Scrujiers,  small  triangular  sails,  sometimes  set  above 
the  royals;  they  arc,  however,  very  rarely  used. 

SLAIJ,  an  outside  sappy  plank  or  board  sawed  off  from  the 
sides  of  a  timber  tree  :  the  word  is  also  used  for  a  Hat  piece  of 
marble. 

Slar  Lines,  small  cords  passing  up  behind  a  ship';;  main-sail 
or  fore-sail,  and  being  reeved  through  blocks  attached  to  the 
lower  part  of  the  yard,  are  thence  transmitted  each  in  two 
branches  to  the  foot  of  the  sail,  where  they  are  fastened.  They 
are  used  to  truss  up  the  sail,  but  more  particularly  for  the  con- 
venience of  the  steersman,  that  he  may  look  forward  beneath  it. 

SLACK  OF  A  Roi'E,  that  part  which  hangs  loose,  as  having 
no  strain  or  stress  upon  it.  Slack  Rigyinr/,  implies  that  the 
shrouds,  stays,  &c.  are  not  so  firmly  extended  as  they  ought  to 
be.  Slack  in  Stays,  signifies  slow  in  going  about.  Slack  Water,  the 
intervals  between  the  fiux  and  reflux  of  the  tide,  or  that  time 
durln,g  which  the  water  apparently  remains  in  a  slate  of  rest. 

SL.\G,  denotes  vitrified  cinders.  In  some  places  it  is  used 
in  buildings,  and  in  repairing  roads. 

SLAKE,  the  saturating  of  quicklime  with  water,  or  other 
moisture. 

SL.^KED  Lime,  such  as  is  reduced  to  a  state  of  powder  by 
the  action  of  water  upon  it,  or  the  hydrate  of  lime.  In  this 
case  the  lime  is  combined  with  about  oue-third  of  its  weight  o. 
water. 

SLAKEN,  in  Metallurgy,  a  term  used  by  smelters  to  ex- 
press a  spongy  semivitrified  substance,  which  they  mix  with 
ores  of  metal  to  prevent  their  fusion.  It  is  the  scoria,  or  scum, 
separated  from  the  surface  of  a  former  fusion  of  metals. 

SLAM,  the  refuse  of  alum  works,  which  is  used  as  a  manure, 
mixed  with  sea-weed  and  lime,  in  Yorkshire. 

SLAP-DASH,  in  Building,  provincially  rough  casting.  It  is 
a  composition  of  lime  and  coarse  sand  reduced  to  a  liquid  state, 
and  applied  to  the  exterior  of  walls,  as  a  coating  that  is  both 
preservative  and  ornamental. 

SLATCH,  the  period  of  a  transitory  breeze,  or  the  length  o. 
its  deration. 

SLATE,  a  well-known,  neat,  convenient,  and  durable  material 
for  the  covering  of  the  roofs  of  buildings.  There  are  great  va- 
rieties of  this  substance,  and  it  likewise  differs  very  greatly  in 
its  qualities  and  colours.  In  some  places  it  is  found  in  thick 
lamina,  or  flakes,  while  in  ofhois  it  is  thin  and  light.  The  co- 
lours are  while,  brown,  and  blue.  It  is  so  durable  in  some 
cases  as  to  have  been  known  to  continue  sound  and  good  for 
centuries. 

SLAVES  and  Slavery.  Slavery,  in  its  proper  and  detest- 
able signification,  is  a  system  which  gives  to  the  master  an  ab- 
solute power  over  the  destiny  and  life  of  the  slave.  IJy  the 
laws  of  England,  and  the  uneorrupted  feelings  of  Englishmen, 
It  is  held  in  the  utmost  abhorrence;  nor  is  it  suffered  to  pollute 
our  atmosphere  or  soil.  The  instant  a  slave  puts  his  fool  on 
British  ground,  the  laws  take  him  under  their  protection,  and 
he  is  declared  free.  Yet,  unhappily,  it  still  continues  in  our 
West  India  islands,  to  the  disgrace  of  the  British  name;  and 
in  other  countries,  to  the  lasting  reproach  and  dishonour  of 
human  nature. 

SLEAZY  Holland,  a  slight  Holland,  thus  called  because 
made  in  Silesia,  in  Germuny.  The  texture  being  thin,  all 
slight,  ill-woven  Hollands  have  obtained  the  name  of  sleasy. 

SLEDGE,  a  kind  of  carriage  without  wheels,  for  the  convey- 
ance of  very  weighty  things,  as  huge  stones,  &e. 

SLEEP,  in  Physiology,  the  greater  or  less  suspension  of  the 
functions  of  sensation  and  volition.  The  phenomenon  of  sleep 
has  given  rise  to  many  curious  speculations,  inquiries,  and 
theories;  but  ils  real  nature  is  better  known  from  fact  and 
experience,  than  from  any  philosophical  invcsligalions. 
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RLI5KP1JI{S,  in  n  Sliip,  timlieis  l)iii|;  bcfoic  and  aft,  in  llie 
Ijottoin  of  llic  ship,  as  the  rimn-hcads  do;  Ihc  lowcrniosl  oC 
tlicni  is  l)olttd  to  the  rung-heads,  and  the  iippuiniost  to  the 
luLloeks  and  tun);s. 

Slkkpkus.  n  name  given  to  some  animals  that  sleep  during 
tlic  winter,  such  as  bears,  marmots,  dormice,  hats,  liedjje- 
lio;;s.  See. 

Slkkim-us,  in  tlie  plass  mamifactories.  arc  large  iron  bars 
rrossintr  the  smaller  ones,  and  hindering  the  passage  of  the 
coals,  but  leaving  room  fur  the  ashes  to  descend. 

Sn'.Kl'KUs,  among  ('arpeiiters,  arc  pieces  of  wood  to  snpport 
joists,  also  a  nann-  formerlv  given  by  shipurighls  to  the  thick 
stulV  placed  longitudinally  in  a  ship's  hold,  opposite  to  the 
several  scarfs  of  the  timbers,  but  now  generally  applied  to  the 
knees  which  connect  the  transoms  to  the  after  timbers  on  the 
ship's  ipiarter.  They  are  particularly  used  in  Crecnhuid  sliips, 
to  strcngtljen  the  bow  and  stern-frame,  to  enable  them  to  resist 
the  shocks  of  tlie  ice. 

SLICII,  the  ore  of  any  metal,  particularly  of  gold,  when  it 
has  been  pounded  and  prepared  for  further  woiking. 

SLIPIMUiTT,  in  Agriculture,  a  sort  of  sledge  in  the  form 
of  a  strong  oblong  box,  shod  underneath  with  thick  pieces  of 
timber.  It  is  chiefly  used  for  drawing  manure  frotn  place  to 
place,  but  chielly  in  Odds.  It  will  contain  about  three  wheel 
barrows'  full.  Sometimes  the  butt  has  wheels,  and  when  this 
is  the  ease  it  is  called  yumj. 

SLIDING,  in  Mechanics,  is  when  the  same  point  of  a  body, 
moving  along  a  surface,  describes  a  line  without  revolving. 

SLIME,  a  soft  muddy  substance  left  by  tides  and  other 
waters,  in  diflerent  places,  which,  mi.\cd  with  other  materials, 
become  an  useful  manure. 

SLING,  an  instrument  serving  for  ca.stin^  stones  with  great 
violence.  The  inhabitants  of  the  Balearic  islands  were  famous 
in  antiquity  for  the  dexterous  management  of  the  sling;  it  is 
said  they  bore  three  kinds  of  slings,  some  longer,  others  shorter, 
which  they  used  according  as  their  enemies  were  nearer  or  more 
remote.  It  is  added  that  the  first  served  them  for  a  liead-bnnd. 
the  second  for  a  girdle,  and  that  a  third  they  constantly  carried 
with  them  in  hand. 

SLlNCilNt;,  is  used  variously  at  sea,  but  eliiedy  for  the 
hoisting  up  casks,  or  other  lieavy  things,  with  slings. 

SLINGS,  a  rope  fitted  to  encircle  a  cask,  jar,  bale,  or  case, 
and  suspend  it  while  hoisting  and  lowering.  Of  these  there  are 
various  sorts,  according  to  tlie  weight  or  (igiirc  of  the  object  to 
which  they  are  applied.  Slings  of  a  Yard,  ropes  fixed  round  its 
middle,  and  serving  to  suspend  it  for  the  greater  ease  of  work- 
ing, or  for  security  in  an  engagement ;  in  the  latter  ease  they 
usually  add  iron  chains  to  the  slings  of  the  lower  yards.  This 
term  also  implies  the  nii<ldle,  or  that  part  of  the  yard  on  which 
the  slings  are  placed.  linat-Slinys,  strong  ropes,  furnished 
with  hooks  and  iron  thimbles,  whereby  to  hook  the  tackles,  in 
order  to  hoist  the  boats  in  or  out  of  the  ship,  the  hooks  of  the 
slings  being  applied  to  ring-bolts  fixed  in  the  keel  anti  extremi- 
ties of  the  l)oat.  J!iilt-Sli»r/s,  are  those  used  in  lading  and  deli- 
vering ships,  and  arc  nearly  in  the  form  of  a  pair  of  spectacles. 
SLIP,  a  place  lying  with  a  gradual  descent  on  the  banks  of 
a  river,  or  harbour,  convenient  for  ship-bnildiiig. 

Sliij)  Slip,  Ttlorton's  Patent  for  Ilaiiliiif/  W'sscl.t  otit  of  the 
Water  far  licpairs,  \c. — A  carriage  is  eonstTueled,  as  repre- 
sented in  the  plan,  p.  944,  with  truck-wheels  to  run  upon  the  iron 
railways  of  tlic  inclined  plane,  these  truck-wheels  having  llangcs 
to  guide  them.  Hlocks  are  laid  upon  the  keel-beam  of  the 
carriage,  to  a  sutVicient  height,  so  that  the  keel  of  the  vessel 
clears  the  ends  of  the  cross  pieces  ;  and  each  block  embraces 
four  trucks— two  on  each  side  of  the  beam.  The  blocks  which 
slide  npon  the  cross  pieces,  arc  made  up  to  correspond  to  the 
rising  of  the  vessel's  bottom.  These  blocks  are  run  out  to  the 
extremity  of  the  cross  pieces,  and  their  ropes,  crossing  the  car- 
riage, are  reeved  through  a  sheave  attached  to  the  opposite 
cross  piece,  up  to  the  top  of  the  rope  rod.  The  shores  (if  any 
are  necessary)  are  put  into  their  places,  turn  upon  a  joint  at 
their  heel,  and  arc  secured  (while  the  vessel  is  floating  on,) 
from  falling  outwards  by  a  small  chain.  The  carriage,  thus 
prepared,  is  let  down  the  inclined  plane  generally  at  low  water, 
but  if  found  expedient,  into  the  water,  (as  the  weight  of  the 
uietal  attached  thereto  keeps  it  down  in  its  place,)  suflicienlly 


far  to  allow  the  vcssid  to  float  upon  it.  The  chain-purchase  in 
attached  to  the  carriage  :  and  a  walcr-stalf  is  placed  at  the 
fore-end  of  the  kecl-bcarii,  to  mark  tlic  ilcpth  of  water,  anil  be  a 
guide  in  floating  the  vessel  rnr.  The  vcssil  is  brought  to  the 
end  of  the  carriage,  and  hauled  over  it,  (having  Irow  and  i|uart>  r 
lines  to  steady  her,)  till  her  fore-foot,  or  advanced  part  of  the 
keel,  takes  the  blocks  Iretween  the  fore-foot  guides.  The  ends 
of  the  sliding  block-ropes  ar<:  now  taken  from  Ihc  rods  on 
hoard,  but  kept  slack  ;  she  is  still  hauled  forward  as  the  water 
(lows,  until  the  keel  takes  the  blocks  at  the  conlraelcd  part  of 
the  guides,  which  arc  just  wide  enough  to  receive  it.  IJcing 
still  alloat  abaft,  h;i\ing  been  previously  so  trimmed.)  the  vessel 
is  then  adjusted  over  the  blocks  abaft  by  the  water  line.  When 
the  iron  guides  arc  hauUd  up,  they  will  confine  her  to  settle 
down  truly.  IJy  heaving  the  parchase,  she  will  soon  take  the 
blocks  abaft,  which  is  observed  by  the  water-mark  left  on  her 
bottom  ;  she  is  trimmed  upright,  and  the  foremost  bilge,  or 
sliding-bloeks,  hauled  in  light.  .\s  sin;  rises  out  of  the  water, 
each  succeeding  block  is  haidcd  in,  but  not  till  the  weight  of 
the  vessel  has  scttli  d  well  on  her  keel.  The  sliding-bloeks  are 
prevented  from  springing  back,  by  their  palls  falling  into  tin  ir 
racks  ;  the  shores  are  brought  to  her  siiKs,  and  cleared.  When 
thus  secured,  she  is  hauled  up  the  inclined  plane,  at  the  rate  of 
from  '21  to  Ci  feet  per  minnic,  by  six  men  to  every  hundred  tons. 
Hcing  hauled  up,  she  is  shored  from  the  ground  ;  the  keel-benni 
is  secured  fro'm  nio\ing;  and  the  sliding-blor-ks,  with  their 
cross  pieces,  are  in  a  few  minutes  removed,  when  the  vessel  is 
ready  to  be  repaiied.  The  blocks  being  relieved  of  the  vessel 
in  the  usual  manner,  the  keel  beam,  with  the  after  cross  beam, 
will  run  from  under  her.  The  carriage  is  again  put  together, 
and  another  vessel  can  be  hauled  up  astern  of  the  former.  When 
a  vessel  is  to  be  launched,  the  cross  pieces,  with  their  blocks, 
are  put  under  her,  and  instantly  let  into  the  water  ;  or,  to 
launch  and  haul  up  vessels  the  same  tide,  temporary  blocks  are 
put  under  the  bottom  of  the  vessel  to  be  launched  upon  the 
cross  pieces,  insleaci  of  the  sliding  blocks,  which  are  prepared 
as  before,  to  suit  the  bottom  of  the  vessel  to  be  taken  up  ;  the 
vessel  is  launched  ;  when  she,  and  the  temporary  blocks  which 
steadied  her,  float  from  the  carriage,  and  the  other  vessel  is 
taken  on,  and  hauled  u])  as  formerly. 

Ailfantatjes  of  this  Invention. — 1st.  The  vessel  being  above 
ground,  the  air  has  a  free  circulation  to  her  bottom,  thereby 
requiring  no  firing  ;  the  men  work  with  much  more  comfort,  of 
course  ipiicker,  and  in  w  inter,  particularly,  they  have  light  bet- 
ter and  much  longer,  than  within  the  walls  of  a  dry  dock  ;  con- 
siderable time  is  also  saved  in  carrying  and  removing  the  ma- 
terials for  repairing  the  vessel. 

2nd.  Such  is  the  facility  of  its  operation,  that  ships  can  be 
hauled  up,  inspected,  and  even  get  a  trifling  repair,  and  he 
launched  the  same  tide  ;  and  the  process  of  repairing  one  ves- 
sel is  never  interrupted  by  hauling  on  another,  as  is  the  casein 
dry  docks,  from  the  necessity  of  letting  in  the  water. 

3d.  The  vessel  is  hauled  up  the  inclined  plane  at  the  rale  of 
'2\  to  five  feet  per  minute,  by  six  men  to  every  hundred  tons  ; 
so  that  the  expense  of  hauling  up  and  launching  a  vessel  from 
200  to  .300  tons,  does  not  exceed  thirty  shillings  4th.  A  slip 
can  be  constructed  at  about  one-tenth  the  expense  of  a  dry 
dock,  and  be  laid  down  in  situations  where  it  is  impossible  to 
have  a  dock  built. 

4th.  There  is  no  previous  preparation,  or  fitting  bilge-ways, 
necessary. 

The  chain  of  the  mechanical  power  is  attached  solely  to  the 
carriage  on  which  the  vessel  is  floated  ;  therefore  the  vessel  is 
exposed  to  no  strain.  The  whole  apparr.lcjs  can  be  removed 
from  one  place  to  another,  and  be  carried  on  ship-board. 

Descriiuionofthr  Draninr/s,—A,  A,  A,  .\,  side  beams  of  the  car- 
riage, with  trucks  or  rollers  beneath,  at  each  cross  piece  ;  B  B, 
15,  B.  sideway  ;  c.  c,  c,  c,  c,  c,  c,  cross  pieces  ;  e',  t',  cross-pieces, 
wliich  racks;  c"c",  aftermost  cross  pieces;  b,  b,  braces,  g,  g, 
iron  guides  ;  h',  b',  oblique  braces  ;  ff',g',  guides  to  receive  the 
fore-foot  of  the  vessel;  s,s.s,s,s,s,  s,s,  s,  s,  sliding  blocks;  r, 
sliding-block  rope  ;  s.  s',  shore  ;  >•',  >■',  rope  for  hauling  guide  or 
crutch,  M,  midway,  with  rack  ;  N,N,  main  or  keel  beam  of  the 
carriage;  T,  purchase;  W,  wheel  or  pinion,  capstan,  of  other 
purchase  ;  S,  large  stones  ;  C,  chain  ;  K,  keel  of  the  vessel ;  (J, 
guide  for  the  after-part  of  the  keel  ;  ;>,  rack-pall ;  K,  R,  inclined 
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plane,  road,  or  platform,  laid  nearly  «itli  tlic  same  slope  as  the 


slips  commonly  used   for  building  ships;  fig.  1,  plan  of  the  slip 


and  carriage.     Fi?.  2,  side  view  of  the  ship.     Fig.  3,  stern  view. 
Fig.  4,  head  view. 


JTiyJ! 
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'  ff(ff.<-. 


At  Stohcross,  a  little  below  the  new  Qnay  on  the  Clyde,  at 
Glasuow,  there  is  a  slip  on  Morton's  principle,  but  differing  a 
little  in  the  application.  The  vessel  is  there  made  to  rest  on 
the  bilge,  or  under  part  of  the  bottom,  instead  of  the  keel,  as  in 
the  aljove  plan;  by  this  means  she  requires  less  water  to  raise 
her  on  the  carriage,  as  the  groove  between  the  iron  rail-ways 
admits  the  keel,  and  allows  it  to  move  up  aad  down  freely, 
without  requiring  any  support.  The  carriage  consists  of  fwo 
.<!cparate  beams  resting  on  the  rail-ways,  without  any  inter- 
mediate keel-beam  or  cross  pieces  to  connect  them  ;  to  the 
ends  of  both  are  attached  two  connected  series  of  iron  rods, 
and  two  chains  by  which  they  are  drawn  up  the  inclined  plane. 

SLIl'S,  in  Gardening,  such  portions  of  plants  as  arc  slipped 
off  from  their  parent  stems  for  planting  out  as  sets. 

SLOATH,  or  Sloth,  the  name  of  an  animal  remarkable  tor 
the  slowness  of  its  motion,  whence  its  appellation.  Of  this 
aiiimal  there  are  three  species.  It  is  about  the  size  of  a  fox, 
and  is  a  native  of  South  America,  and  of  Ceylon  in  India.  It 
requires  three  or  four  days  to  ascend  a  tree  and  descend  from 
it ;  and  on  level  ground,  about  fifty  paces  is  a  day's  journey  : 
its  food  is  fruit,  and  the  leaves  of  trees. 

SLOE,  Primus  St/lvestris,i\ie  English  name  for  the  wild  plum. 
The  juice  expressed  from  this  fruit  while  unripe,  and  inspis- 
sated by  a  gentle  heat  to  dryness,  is  called  German  acacia.  The 
bark  both  of  the  branches  and  roots,  in  inlermiltcnt  fevers,  is 
said  to  be  little  inferior  to  the  Peruvian  bark.  The  (lowers  made 
into  a  syrup  and  sweetened  with  sugar,  is  a  good  purgative  for 
children.    'Tea  is  frequently  adulterated  with  the  leaves. 

SLOOP,  in  Naval  affairs,  a  small  vessel  furnished  with  one 
mast,  the  main-sail  of  which  is  attached  to  a  galT  above,  to  the 
mast  on  its  foremost  edge,  and  to  a  boom  below  ;  it  differs  from 
a  cutter  by  having  a  fixed  steering  bow-sprit,  and  a  jib-stay  ; 
the  sails  also  are  less  in  proportion  to  the  size  of  the  vessel. 
Sloops  of  war  arc  v<ssels  commanded  by  officers  of  a  middle 
rank  between  a  lieutenant  and  a  post-captain;  these  are  styled 
masters  and  commanders.  They  carry  from  ten  to  eighteen 
guns,  and  are  variously  rigged,  as  ships,  brigs,  schooners,  and 
sometimes  cutters. 

SLOP.S,  a  name  given  to  clothes  for  seamen. 

SLOWWORM,  a  species  of  innoxious  serpent,  sometinies 
railed  the  blind  worm,  aud  somelimes  the  deaf  adder. 


SLUG,  in  Gardening,  a  destructive  kind  of  snail,  eating  off 
the  leaves  and  buds  of  tender  plants.  There  are  various  kinds  , 
but  all  are  highly  mischievous  to  the  gardener  and  farmer. 

SLUICE,  in  Hydraulics,  a  frame  of  timber,  stone,  earth,  &c. 
serving  to  retain  and  raise  the  water  of  the  sea,  a  river,  &e.  and 
on  occasion  to  let  it  pass. 

Sluice,  Self-acting,  for  JUilh,  or  an  Hydraulic  Appa- 
ratus.for  regulatiuy  the  Supply  of  Water  tn  Mills,  by  Mr.  Kobert 
Thorn,  of  Rothesay  Mills,  near  Glasgow.* — The  drawings,  in  the 
Plate,  exhibit  no  less  than  five  distinct  and  separate  operations  ; 
tliat  is,  each  figure  in  the  drawing  is'a  complete  apparatus  of  it- 
self, applicable  to  different  purposes,  or  under  different  circum- 
stances, from  any  of  the  other  drawings.  The  apparaatus.fig.  10, 
which,  on  account  of  the  variety  of  operations  it  has  to  perform, 
appears  more  complicated  than  any  of  the  others,  is,  notwith- 
standing, very  simple  when  executed  on  a  large  scale.  The 
advantages  derived  from  the  adoption  of  these  inventions  are 
many  ;  as  they  relieve  us  from  all  anxiety  and  care  respecting 
the  waste  of  water,  and  the  damages  done  to  banks  and  other 
grounds  by  its  overflow;  and  the  exact  quantity  of  water  re- 
quired by  the  works  is  always  sent  down,  and  no  more;  t«o 
steam-engines  of  thirty-horse  power  have  been  superseded  at 
Edinburgh  by  their  adoption;  the  yearly  saving  thereby  is 
above  six  hundred  pounds  sterling. 

Explanation  of  the  Plate. —  The  lever  sluice,  fig.  1.  This  sluice, 
when  placed  on  a  reservoir  that  supplies  any  canal,  mill,  or 
other  work,  with  water,  (where  the  aqueduct  between  the 
reservoir  and  such  work  is  on  a  level,)  will  always  open  of  its 
own  accord,  and  let  down  the  quantity  of  water  wanted  by  such 
work,  and  no  more;  that  is,  when  water  is  wanted  it  will  open, 
and  when  not  wanted  it  will  shut ;  so  that  it  not  only  supersedes 
the  water-man,  but  saves  a  great  deal  of  water.  A  B,  a  tunnel 
through  which  the  water  passes  from  the  dam  to  C  D,  the  aque- 
duct that  carries  the  water  to  the  mills.  E,  a  float  that  rises 
and  falls  with  the  water  in  the  aqueduct.  F,  an  aperture  in  the 
mouth  of  the  tunnel.  G,  the  self-acting  sluice  that  opens  and 
shuts  aperture  F.  H  I,  a  lever  which  turns  upon  fulcrum  K, 
and  is  connected  at  one  end  wiih  sluice  G,  aud  at  the  other 
with  float  E.  The  aluice  G  is  here  represented  open,  as  when 
the  mills  are  going,  but  when  the  sluice  is  shut  that  lets  the 
.vater  on  the  mil!  wheel,  the  water  in  the  aqueduct  rises,  and 
with  it  float  E,  which  raises  the  end  I,  and  lowers  the  end  H  of 
the  lever  H  I,  and  shuts  sluice  G.  When  the  water  is  again 
let  upon  the  wheel,  the  surface  of  the  aqueduct  falls,  and  with 
it  the  Coat,  which  opens  sluice  G  as  before.  Upon  the  lever 
H  I  there  is  another  small  lever  LM,  which  turns  upon  fulcrum 
AT,  and  has  the  weight  N  suspended  to  the  other  end  L.  In  the 
ordinary  working  of  the  apparatus  this  lever  is  quite  stationary, 
and  produces  no  effect  whatever;  but  during  floods,  the  aque- 
duct is  swelled  by  streams  that  run  into  it  between  the  reservoir 
and  the  mills,  and  when  this  happens  when  the  mills  are  not  at 
work,  the  water,  by  pressing  up  one  end  of  the  lever  when  the 
other  cannot  get  down,  would  strain  or  break  the  apparatus. 
But,  in  such  cases,  the  extra  pressure  raises  the  small  lever, 
which  takes  all  strain  ofl'  the  other  parts  ;  that  is,  the  weight  M 
requires  more  force  to  lift  it  than  is  required  to  shut  the  sluice  ; 
and  therefore  will  not  move  till  that  takes  place:  but  when  the 
extra  strain  is  continued  after  the  sluice  is  shut,  the  lever  and 
weight  then  rise  with  the  float.  The  dimensions  of  the  float  are 
nineteen  feet  square  by  seven  inches  deep  ;  the  lever  is  twenty- 
seven  feet  long,  being  twice  the  length  between  the  fulcrum  and 
the  sluice,  that  it  is  between  the  fulcrum  and  the  float.  The 
sluice  is  three  feet  three  inches  long,  and  fifteen  inches  deep; 
but  it  requires  to  be  raised  only  seven  inches  (when  the  water 
in  front  is  three  feet  high)  to  pass  as  much  water  as  gives  a 
power  of  forty  horses  to  a  water  wheel,  the  fall  there  being 
twenty  feet.  To  determine  the  proper  dimensions  of  the  float 
and  relative  lengths  of  the  ends  of  the  lever,  it  was  necessary 
to  ascertain  how  far  the  sluice  required  to  be  raised,  to  pass 
the  quantity  of  water  wanted  ;  and  also  how  far  the  water  in 
the  aqueduet  might  be  raised  above  the  height  recjuired  to 
supply  the  works:  the  first  was  found  to  he  seven  inches,  and 
the  last  only  four  inches.     The  end  of  the  lever  connected  with 

•  From  tbe  Transarlions  of  the  Society  of  Arts,  &c.  v<)I.  xl. — Th« 
Society  presented  their  large  Silver  Medal  to  Mr.  Tboin  for  this  comma* 
nicatioii.  i 
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tlic  float  was  made,  therefore,  only  IkiU'  tlie  Icn^tli  of  the  end 
CoiiiiecUed  willi  the  sluice  ;  anil  the  lloat  was  iiiaile  of  siieli  ili- 
meiisioiis,  th;it,  when  sunk  half  an  inch  in  water,  Ihi^  weij^ht  of 
water  tiierehy  displaeed  was  eipial  to  twice  ihe  weight  required 
lo  shut  tiic  sluice  with  an  e(|nal  lever.  When,  therefore,  the 
water  in  the  aqueduct  rises  upon  the  lloat  half  an  inch  hijjhcr 
lliail  it  sinks  hy  its  own  weijjhl,  the  sluice  l)<'j;ins  to  move  ;  and 
by  the  time  the  xvatcr  rises  other  three  and  a  half  inches,  the 
sluice  is  of  course  seven  inches  down,  or  shut.  This  apparatus 
lias  now  been  working  at  Kotlicsay  live  years. 

The  water  sluice,  li;;.  2.  This  sluice,  when  placed  upon  any 
river,  canal,  reservoir,  or  collection  of  water,  prevents  the 
water  within  from  rising  ahove  the  heij;ht  we  choose  to  assign 
to  it;  for  whenever  it  rises  to  that  height,  the  sluice  opens,  and 
passes  the  extra  water ;  and  whenever  that  extra  water  is 
passed,  it  shuts  afcain  ;  so  that  whilst  it  saves  the  banks  at  all 
times  from  damage  by  overllow,  it  never  wastes  any  water  hc 
wish  to  retain.  A  H  part  of  a  canal,  river,  stream,  or  collection 
of  water.  C  D  hij;h  water  mark,  or  the  <;reatesl  height  to 
wliich  the  water  is  allowed  to  rise.  EF  a  sluice,  or  folding- 
dam,  which  turns  on  pivots  at  F.  G  a  hollow  cjlindcr,  having 
a  small  aperture  in  its  bottom,  from  which  proceeds  the  pipe 
H  I.  K  another  cylinder,  water-proof,  that  moves  up  and 
down  within  the  former  cylinder.  La  pulley,  over  which  passes 
a  chain  attached  to  the  sluice  and  to  the  cylinder  K.  When 
the  water  in  the  canal  or  river  rises  to  the  line  0  I),  it  passes 
into  cylinder  G  at  the  small  holes  M  M,  and  this  lessens  the 
weight  of  cylinder  K  so  much,  that  the  pressure  of  the  water  in 
front  of  sluice  EF  throws  it  open.  When  the  water  subsides, 
and  no  longer  runs  in  at  the  small  holes  in  cylinder  G,  that 
cylinder  is  emptied  hy  the  small  pipe  II  1  at  its  bottom,  which 
is  always  open,  and  then  the  wcisht  of  c>  Under  K  shuts  the 
sluice  as  before.  An  apparatus  of  this  kind  was  first  erected  at 
Rothesay  in  1817.  The  dimensions  of  one  of  these  are,  K,  two 
feet  diameter  and  two  feet  deep,  over  all:  weight  5(10/4.$. 
G,  five  feet  ten  inches  deep  and  two  feet  one  inch  diameter 
inside.  E  F,  four  feet  long  and  two  feet  deep,  but  the  cylin- 
ders are  powerful  enough  to  work  the  sluice  six  inches  deeper. 
This  sluice  may  be  made  with  pivots  to  turn  at  the  top,  bottom, 
or  middle:  it  may  also  be  placed  at  the  surface  or  bottom  of 
the  water,  or  any  intermediate  space,  or  rifjht  below,  as  suits 
the  particular  case  ;  the  cylinders  may  also  be  placed  as  shewn 
in  fig.  3,  without  the  reservoir;  that  is,  on  the  outside,  or  be- 
hind the  dam  or  embankment,  by  having  a  pipe  N  N  to  com- 
municate between  the  upper  part  of  the  canal  or  reservoir  and 
the  cylinder.  In  this  case,  the  chain  passes  over  two  pulleys, 
and  is  attached  lo  an  arm  projecting  from  the  back  of  the 
sluice.  By  adopting  this  principle,  a  self-acting  dam  may  he 
raised  in  any  river  or  stream,  up  to  high-water  mark,  by  which 
means  a  considerable  reservoir  will  be  obtained,  whilst  during 
floods  the  dam  will  fold  down,  and  no  new  ground  be  over- 
flowed. In  lawns  or  pleasure-grounds,  through  which  streams 
or  rivulets  flow,  tlicse  sluices  might  be  applied  to  advantage  ; 
for,  by  placing  one  on  the  bank  of  each  pond,  the  water  within 
would  always  be  kept  at  the  same  height,  let  the  weather 
be  wet  or  dry;  and,  therefore,  flowers  and  shrubs  might  he 
planted  close  to  the  water's  edge,  or  in  it,  as  best  suits  their 
respective  habits,  and  their  position  with  regard  to  water 
would  always  be  the  same. 

The  double-valve  sluice,  fig.  4.  This  sluice  answers  the  same 
end  as  the  lever  sluice,  but  is  more  applicable  in  cases  where 
the  reservoir  is  deep,  and  the  embankment  consequently  large. 
It  also  answers  the  purpose  of  the  waster  sluice,  as  it  opens 
and  passes  the  extra  water,  whenever  it  rises  in  the  reservoir 
the  least  ahove  the  height  assigned,  and  of  course  supersede; 
a  by-waste.  In  making  hydraulic  experiments,  this  sluice  will 
also  be  found  of  considerable  importance,  as,  by  keeping  the 
cistern  from  which  we  draw  the  water  for  the  experiments 
always  exactly  at  the  same  height,  it  will  not  only  save  intri- 
cate calculations,  but  make  the  result  on  the  whole  more  correct. 
A,  part  of  the  tunnel  through  which  the  water  Hows  from  the 
reservoir  to  B  C,  the  aqueduct  that  conveys  the  water  to  the 
mills.  O  E  a  sluice  (hat  turns  upon  pivots  at  D.  F  (J  a  hollow 
cylinder;  H  another  cylinder,  water-proof,  of  rather  less  spe- 
cific gravity  than  water,  and  which  moves  up  and  down  freely 
ia  cylinder  FG:  a  chain,  one  cod  of  which  is  fixed  lo  an  arm 
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attached  to  sluice  !»  E,  and  the  olhcr  to  cylinder  II,  passej  ov<T 
piillejs  1  ;iiul  K  ;  li  a  i  istern  alw.iys  full  of  watir,  being  sup- 
plied hy  a  spring;  (i  M  a  piiie  that  coinniunicalis  between 
cistern  l>  and  cj  Under  F  ('•  ;  N  <J  the  recpiired  live  I  of  the  water 
in  aqueduct  \Ul  ;  I'  a  lloat  which  rises  and  falls  with  the 
w  ater  in  a<iueduet  11  (_; :  attached  to  this  lloat  is  a  spindle  car- 
rying two  valves,  whii-li  by  Ihe  desccut  of  the  tloat  close  the 
aperture  in  the  lower  end  of  pipe  M,  and  open  the  commuiii- 
cadon  between  M  and  the  cistern  L.  When  the  lloat  I',  and 
conse(iuenlly  the  allaehed  valves,  rise,  indicating  a  siiflicicncy 
of  watir  in  HC,  (he  water  escapes  from  the  c)linder  FtJ,  be- 
cause the  lower  aperture  in  M  is  opened,  and  the  upper,  which 
eornniunieales  immediately  widi  the'  ei>,tern  L,  is  closed  ;  as 
shewn  on  a  larger  scale,  lig.  (>.  The  sluice  l»  1>,  (ig.  J,  is  repre- 
sented shut,  cylinder  F  (J  empty,  cylinder  II  at  the  bottom  of 
FG,  and  the  water  in  the  atpieduct  at  its  great<;Ht  height.  Sup- 
pose now,  water  to  be  drawn  from  the  a<|ucduet  for  any  purpose, 
the  lloat  F  will  fall  with  the  water,  and  with  it  the  valves.  The 
water  now  llowing  inlo  FG  from  L  will  be  retained  ;  II  will  be 
deprive<l  of  its  weight,  and  consequently  of  its  action  on  sluice 
I)  I'],  which  will  then  yield  to  the  pressure  of  the  water  in  the 
reservoir,  and  pass  the  requisite  quantity,  till  the  float  I'  rising 
to  its  former  level,  opens  ihe  lower  valve,  and  shuts  olf  the 
communication  between  L  and  M;  the  cjlinder  FG  then 
emptii^s  itself,  and  the  weight  H  closes  the  sluice.  In  order  to 
make  this  sluice  operate  also  as  a  waster  sluice,  a  tube  is  made 
to  communicate  between  the  reservoir  and  cylinder  FG;  this 
tube,  which  must  necessarily  supply  water  to  FG  faster  than  it 
can  escape  by  the  valve  in  the  lower  end  of  M,  enters  the  reser- 
voir at  the  height  to  which  we  wish  to  liinit  the  rise  of  the  water, 
and  whenever  it  rises  so  as  to  How  into  this  tube,  the  cylinder 
FG  is  filled,  and  the  sluice  UE  opens,  and  passes  the  extra 
water  so  long  as  the  supply  continues  through  the  tube  to  tho 
cylinder  FG  ;  when  that  ceases  by  the  subsiding  of  the  water 
in  the  reservoir  to  its  limited  height,  the  sluice  I>  E  shuts  as 
before.  The  axis  of  motion  of  this  sluice,  instead  of  being 
placed  at  the  top,  may  be  placed  a  little  above  its  centre  of 
pressure,  as  shewn  in  lig.  7.  In  this  case,  the  whole  of  the 
operations  before  described  will  be  reversed  :  the  weight  of 
cylinder  H  will  lend  to  open  the  sluice,  and  the  pressure  of 
water  in  the  reservoir  to  shut  it;  the  rise  of  the  float  P,  instead 
of  opening  the  lower  aperture  of  M,  will  close  it,  and  open  the 
communication  with  the  cistern  L,  as  shewn  in  fig.  8,  the  con- 
sequence will  be,  that  the  cylinder  H  will  be  deprived  of  its 
weight,  and  the  sluice  will  be  closed  by  the  pressure  of  tho 
water  in  the  reservoir.  In  this  case,  the  axis  of  motion  is 
placed  just  so  far  above  its  centre  of  pressure  as  to  allow  the 
extra  pressure  below  to  overcome  the  friction,  and  shut  the 
sluice  when  cylinder  H  is  floated:  this  cylinder  need  only  be 
heavy  enough  to  overcome  twice  the  friction,  in  order  to  open 
the  sluice  when  the  water  is  drawn  from  cylinder  FG;  I  have 
found  the  friction  in  this  case  to  be  less  than  one-fiftieth  of  the 
weight  of  the  column  of  water  pressing  upon  the  sluice;  but  to 
guard  against  contingencies,  the  machine  is  made  powerful 
enough  to  act,  although  the  friction  were  to  become  one-tenth, 
which  from  the  nature  of  things  is  more  than  it  can  ever  be. 
An  apparatus  on  this  construction  was  erected  at  Rothesay,  ia 
181U,  anil  has  been  in  constant  use  ever  since. 

The  single-valve  sluice,  fig.  9.  The  construction  of  this  sluice 
is  nearly  the  same  as  the  last,  only  it  is  applicable  in  cases 
where  the  reservoir  is  on  high  grounds  above  the  works  re- 
quiring the  water;  and  where,  of  course,  the  water  passe.< 
down  a  declivity.  A  B  part  of  the  tunnel  of  a  reservoir  ;  CD  a 
sluice  that  turns  upon  pivots  at  C  ;  EF  the  rivulet  that  carries 
the  water  from  the  reservoir  down  to  G  II,  part  of  a  level  canal 
or  aqueduct.  I  is  a  hollow  cylinder;  K  another  cylinder, water- 
proof, of  rather  less  sperific  gravity  than  water,  which  moves 
freely  up  and  down  within  cylinder  I;  La  pulley,  over  which 
passes  a  chain  attaclud  at  one  end  to  the  sluice,  and  at  the 
other  to  the  cylinder  K;  M,  a  small  cistern  kept  always  full  of 
water,  either  by  a  small  hole  below  the  sluice,  or  by  the  waste 
from  the  sluice;  a  small  pipi^  coninumicates  between  this  cis 
tern  and  the  upper  part  of  cylinder  I;  N  O.  anollier  small  pipe, 
communicating  under  ground  between  c\  linder  I  and  a  valve  at 
Ihe  lower  end  of  O,  which  is  closed  by  the  descent  of  the  ficat 
V ;  the  lloat  is  placed  within  a  small  pool  of  water  on  the  same 
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level  as,  and  communicating;  with,  the  canal.  The  water  in  the 
canal  is  represented  as  at  its  <;reatest  height,  the  valve  opened 
by  the  float  P,  the  cylinder  I  empty,  because  the  valve  at  O 
passes  the  water  faster  than  it  is  supplied  from  the  cistern  M; 
the  cylinder  K  is  consequently  at  the  bottom  of  I,  and  the  sluice 
is  closed.  When  the  surface  of  the  water  falls  in  the  canal,  the 
float  P  falls  with  it,  the  valve  at  O  is  closed,  the  cylinder  I  is 
filled,  and  K  floated,  the  sluice  CD  opens  by  the  pressure  in 
the  reservoir,  and  supplies  water  till  the  canal  GH  acquires  its 
proper  height.  The  mode  of  producing  this  effect  may  be 
varied,  as  in  the  last  instance,  by  hanging  the  sluice  on  pivots 
a  little  above  the  centre  of  pressure,  so  that  it  shall  be  kept 
closed  by  the  weight  of  the  water  in  the  reservoir,  and  opened 
by  the  descent  of  cylinder  K;  the  valve  at  O  will  then  require 
to  be  shut  by  the  ascent  of  the  float  P.  It  is  of  no  consequence, 
therefore,  in  regard  to  regulating  the  supply  of  water,  how  far 
the  reservoir  is  from,  or  how  high  above,  the  level  of  the  works 
requiring  the  water,  save  that  the  length  of  the  pipe  NO  must 
correspond  with  the  distance,  and  its  strength  with  the  height 
or  pressure  of  the  water  ;  it  is  necessary,  however,  that  the  bore 
of  this  pipe  should  be  small,  particularly  where  its  length  is 
considerable,  in  order  that  the  sluice  may  open  or  shut  in  a 
short  time  after  the  valve  at  O  opens  or  shuts,  and  at  the  same 
time  require  only  a  small  supply  of  water  for  cistern  M,  as  that 
supply  must  al«a\  s  flow,  whether  it  be  otherwise  needed  or  not. 
Suppose,  tlierefore,  the  opening  into  pipe  NO  from  I  to  be  only 
half  an  inch  bore,  and  that  the  valve  at  O  is  shut,  it  is  evident 
when  that  pipe  is  empty,  that  the  sluice  CD  will  not  open  (or 
shut,  if  being  on  pivots  placed  just  above  the  centre  of  pressure) 
till  both  the  pipe  NO  and  cylinder  I  be  filled;  and  that  the 
smaller  the  bore  of  that  pipe,  the  sooner  will  it  be  filled.  The 
time,  therefore,  that  sluice  CD  takes  to  open  (or  shut,  as  the 
case  may  be)  after  the  valve  at  O  shuts,  will  always  be  the 
same  that  the  pipe  NO  and  cylinder  I  take  to  fill;  and  to  make 
sluice  CD  take  an  equal  time  to  shut  (or  open,  as  the  case 
may  be)  after  the  valve  at  O  opens,  the  aperture  of  that  valve 
must  be  such  as  to  take  an  equal  length  of  time  to  run  off  the 
water  to  the  bottom  of  cylinder  I,  (while  the  water  is  still  flow- 
ing from  cisteni  M,)  as  the  pipe  from  cistern  M  takes  to  fill 
both  cylinder  I  and  pipe  NO,  when  the  valve  at  O  is  shut. 

The  chain  sluice.  This  apparatus  answers  exactly  the  same 
purpose  as  the  last,  but  the  construction  is  somewhat  diH'erent; 
that  difl'erence  is  described  by  dotted  lines  in  connexion  v\ith 
the  last  figure,  of  which  let  all  the  parts  be  supposed  to  romain 
except  the  pipe  from  tlie  cistern  M,  the  pipe  NO,  and  the  float 
P.  A,  pipe  m  communicates  between  cistrrn  M  and  the  upper 
end  of  cylinder  n  o,  from  the  lower  end  of  which  proceeds  a  pipe 
p  connected  with  the  bottom  of  cylinder  I;  an  aperture  in  tlie 
lower  extremity  of  no  is  supplied  with  a  valve  opening  down- 
wards loaded  with  a  weight  r/,  and  attached  to  a  rod  suspended 
from  the  end  of  a  lever  rs,  moving  on  a  fulcrum  at  < ;  a  chain 
passing  round  two  pulleys  «  and  v  connects  the  other  end  of 
this  lever  with  a  float  w,  of  sufficient  weight  to  overcome  the 
loaded  valve  q.  To  apply  this  apparatus  where  the  sluice  is 
hung  on  pivots  just  above  the  centre  of  pressure,  no  change 
is  required  but  that  of  making  the  valve  q  open  upwards.  This 
construction  may,  perhaps,  be  adopted  with  advantage  on  ac- 
count of  its  cheapness,  where  the  reservoir  is  very  near  the 
level  canal,  but  a  considerable  height  above  it  ;  as  a  brass 
wire  one-tenth  of  an  inch  diameter  will  be  strong  enough  for 
the  chain  where  the  distance  is  short,  it  having  in  any  case  little 
more  to  lift  than  twice  its  own  weight;  the  former  method  using 
the  pipe  NO  instead  of  the  chain,  seems  better  adapted  to  ge- 
neral purposes. 

The  double  weather  sluice,  fig.  10.  This  apparatus  is  de- 
signed for  what  are  generally  called  compensation  reservoirs, 
where  we  are  only  allowed  to  retain  the  surplus  water  of  floods, 
the  rivulet  or  stream  being  allowed  to  flow  at  all  other  times 
the  same  as  if  no  reservoir  were  there.  The  usual  way  of  doing 
this,  which  may  be  understood  by  reference  to  fig.  5,  is  to  cut 
an  aqueduct,  .4FB,  round  the  reservoir  C,  along  which  all  the 
water  of  the  siream  is  carried  past  the  reservoir,  except  during 
floods,  when  a  part  runs  over  at  the  by-wash  F  into  the  reser- 
voir. But  before  any  part  is  thus  allowed  to  run  over,  the 
proprietors  below  at  Z  must  have  all  they  need  ;  and  then  the 
rise  that  sends  part  into  the  reservoir,  sends  also  more  down 


the  aqueduct;  this  additional  part  sent  down  is  therefore  lost. 
But  the  same  rains  that  swell  the  streams  above  the  reservoir, 
also  swell  the  streams  GHI  and  K  between  the  reservoir  and 
place  below  at  Z,  where  the  greatest  quantity  of  water  may  be 
needed  ;  all  this  additional  water  from  the  streams  below,  is 
therefore  also  lost.  By  adopting  this  apparatus,  all  that  waste 
is  saved,  or  retained  in  the  reservoir;  so  that  whilst  the  pro- 
prietors below  have,  in  all  ordinary  times,  the  same  water  as  if 
no  reservoir  had  been  made,  we  retain  in  the  reservoir,  during 
floods,  all  the  water  not  then  needed  below.  A  is  a  basin  of 
water,  behind  a  reservoir,  in  which  the  water  is  always  kept  at 
tJie  same  level  by  the  apparatus,  fig.  4.  B,  one  of  a  number  of 
sluices  of  the  same  kind  on  that  basin.  C,  a  can,  open  at  the 
top,  and  having  a  very  small  aperture  in  the  bottom;  a  chain 
passes  over  pulley  D,  having  one  end  fixed  to  the  arm  E,  at- 
tached to  sluice  B,  and  the  other  to  can  C.  F,  a  weight  that 
keeps  the  sluice  B  always  shut,  when  the  can  C  is  empty  :  when 
that  can  is  full  of  water,  it  lilts  the  weight  F,  and  opens  the 
sluice.  GH,  a  section  of  that  part  of  the  rivulet  immediately 
before  it  falls  into  the  reservoir.  I  KL.  a  pipe,  which  commu- 
nicates between  the  rivulet  at  G  H,  and  the  can  C.  When  the 
water  in  the  rivulet  G  H  is  so  low  only  as  to  flow  through  aper- 
ture 1,  then,  all  that  water  passing  down  pipe  IKL,  flows  out 
at  M  into  can  C,  which  being  thus  filled  with  water,  opens 
sluice  B,  and  passes  as  much' water  as  the  rivulet  then  brings 
into  the  reservoir.  But  when  the  rivulet  swells  so  as  to  flow 
out  at  aperture  2,  then  the  opening  at  M  not  being  able  to  pass 
the  whole,  the  water  rises  in  pipe  IK,  and  passes  along  pipe 
NOP,  and  falling  into  another  can,*  opens  a  second  sluice, 
which,  with  the  first,  passes  as  much  water  as  the  rivulet  then 
brings  into  the  reservoir.  When  the  water  in  the  rivulet  rises 
so  as  to  flow  out  at  aperture  3,  it  rises  also  in  IK,  and  passing 
along  pipe  QR.S,  flows  out  at  S  into  a  third  can,  and  opens  a 
third  sluice;  and  these  three  pass  as  much  water  as  the  rivulet 
then  brings,  and  which  is  here  supposed  to  be  the  greatest 
quantity  wanted  at  the  place  Z,  fig.  5.  Suppose  now  the  flood 
should  still  continue  to  increase;  then  the  streams  and  surface 
water  between  the  reservoir  and  Z  will  increase  the  rivulet  at 
Z,  as  well  as  the  higher  streams  increase  it  at  GH;  but  there 
was  previously  enough  of  water  at  Z;  when,  therefore,  the 
rivulet  rises  so  as  to  flow  out  at  aperture  4,  the  water  will  rise 
also  in  the  vertical  tubes  M,  P,  and  S,  which  are  respectively 
surmounted  with  wide  hollow  cylinders,  T,  U,  and  V,  contain- 
ing the  water-pipe  floats  W,  X,  and  Y.  The  water  first  rises 
to  float  W,  which  it  lifts,  and  thereby  shuts  valve  L:  the  water 
in  can  C  then  passes  out  at  the  small  opening  in  its  bottom, 
and  the  weight  F  shuts  sluice  B,  which  stops  as  much  water  in 
the  reservoir  as  the  streams  below  have  increased.  When  the 
water  rises  in  the  rivulet  so  as  to  flow  out  at  aperture  5,  it  rises 
also  in  the  tubes  till  it  lift  float  X,  which  shuts  another  sluice. 
When  the  rivulet  rises  till  the  water  flows  out  at  aperture  6,  it 
raises  float  Y,  and  shuts  the  third  or  last  sluice,  the  flood  being 
now  supposed  so  great,  that  the  streams  below  the  reservoir 
are  sufficient  for  the  supply  at  z.  When  the  streams  begin  to 
fall,  the  rivulet  at  GH  will  also  fall,  and  when  the  water  ceases 
to  How  into  aperture  6,  the  water  falls  so  far  in  the  tubes  as  to 
let  down  float  Y,  and  open  one  sluice ;  when  it  ceases  to  flow- 
out  at  aperture  5,  the  float  X  falls,  and  a  second  sluice  opens; 
when  it  ceases  to  flow  out  at  aperture  4,  the  third  sluice  opens, 
which,  with  the  other  two,  passes  all  the  water  that  the  rivulet 
is  then  bringing  into  the  reservoir.  Should  the  rivulet  continue 
to  fall  so  as  not  to  flow  out  at  aperture  3,  then  the  water  ceases 
to  flow  along  QR,  and  one  sluice  shuts;  should  it  fall  below 
aperture  2,  the  water  also  ceases  to  flow  along  NO,  and  a  se- 
cond sluice  shuts  ;  should  the  rivulet  become  quite  dry,  then 
the  third  or  last  sluice  shuts.  Any  number  of  sluices  may  be 
used,  as  found  necessary,  and  in  this  way  the  same  quantity  of 
water  will  always  run  in  the  rivulet  at  Z,  as  if  no  reservoir  had 
been  placed  in  the  rivulet  above  ;  except  during  floods,  when 
all  the  water  not  needed  at  Z,  would  be  retained  in  that  reser- 
voir. Besides  the  immense  quantity  of  water  thus  gained 
during  floods,  the  expense  of  cutting  an  aqueduct  round  the 

*  Tlic  first  can  only  i<  shewn  In  the  cDgraving,  hut  the  relative  silua- 
tions  of  the  other  cans  with  respect  to  Iho  pipes  I'  ond  S,  may  ha  easily 
understood. 
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reservoir  is  also  saved,  nor  is  nny  by-wafli  necessary,  ns  (lie 
iiiiiiii  sluice  on  the  reservoir  thai  re;;ulales  llic  lieinlit  of 
(lie  water  in  the  basin  A,  acts  also  as  a  watersliiiec  wlien 
necessary.  When  it  is  ncccs»;iry  to  supply  any  lixeil  (|unnti(y 
of  water  from  the  reservoir,  we  have  only  to  make  an  aperture 
in  the  basin  of  the  proper  size,  anil,  as  tlie  wairr  there  stands 
always  at  the  same  lici(;lil,  the  supply  will  always  be  the  same. 
The  single  weather  sluice,  li^.  11.  One  of  the  applications 
of  this  apparatus  is,  to  );ive,  at  all  times,  ati  C(|ual  supply  of 
water  to  any  work,  situated  like  Z,  in  llie  last  case,  where  the 
reservoir  is  at  n  Rrcat  disla[icc  from  the  work,  and  where  it 
might  be  inconvenient  or  expensive  to  lay  a  pipe  between  them 
as  in  fig.  4.  Thi^  description  of  the  last  figure  applies  also  to 
this,  only  when  tlie  can  C  is  filled  with  water,  it  shuts  sluice 
BC,  instead  of  opening  it  as  in  that  figure.  In  very  dry 
weather,  when  all  the  streams  between  the  reservoir  and  the 
work  are  dried  up,  then  it  rccpiires  all  the  sluices  at  the  reser- 
voir to  be  open,  to  give  the  necessary  supply  to  the  works,  but 
when  the  streams  begin  to  How  a  little,  one  sluice  at  the  reser- 
Toir  shuts,  by  the  water  Mowing  through  apertuic  I  into  can  C; 
when  they  increase  still  further,  the  water  Hows  out  at  aperture 
'2,  and  along  pipe  N  t>,  and  shuts  a  second  sluice;  should  they 
still  increase  till  the  water  How  out  at  aperture  3,  the  third  or 
last  sluice  shuts,  llic  streams  of  themselves  being  now  equal  to 
the  supply  required.  As  the  streams  again  fall  oil',  the  sluices 
will  open,  one  after  another,  so  as  to  keep  the  snpply  of  water 
at  the  work  always  equal.  It  is  necessary,  in  this  case,  to  have 
a  small  reservoir  near  the  work,  to  contain  the  water  that  (lows 
down  at  night,  or  when  the  work  is  standing  ;  and  then  this 
a|>paratus  will  be  a  complete  substitute  for  the  last  apparatus, 
lig.  10.  The  purpose,  however,  for  wliich  tliis  apparatus  was 
invented  was  dilleient.  Having  occasion  to  cut  an  a(pieduct 
round  the  bases  of  some  hills,  to  collect  water,  and  convey  it 
to  a  reservoir  at  a  considerable  distance,  I  found  that  to  make 
the  aqueduct  so  large  as  to  convey  all  the  water  during  floods 
would  be  too  expensive  ;  it  therefore  occurred  to  me,  tliat  if  a 
part  of  the  water  could  be  detained  during  Hoods,  and  brought 
away  gradually  afterwards,  a  much  smaller  (and  of  course  much 
less  expensive)  aqueduct  would  answer  the  purpose  ;  I  there- 
fore made  a  small  reservoir  at  a  convenient  place,  and  contrived 
this  sluice  to  shut  during  Hoods,  and  to  open  as  they  decreased  ; 
and  this  answered  the  purpose  intended  completely,  and  was 
the  origin  of  all  ilie  weatlier-sluiees. 

SLUSS,  Sludge,  or  Ulush,  a  soft  miry  substance,  serviceable 
in  manuring  land. 

SMACK,  a  small  vessel  commonly  rigged  as  a  cutter,  and 
used  in  the  coasting  and  fishing  trade,  or  as  a  lender  in  the 
king's  service. 

SMALL-POX,  a  highly  infectious  and  formidable  eruptive 
fever,  which  occurs  in  general  but  once  to  the  same  person. 
It  is  distinguished  by  the  appearance  of  pustules  on  the  third  or 
fourth  day  of  the  fever.  The  face  is  sometimes  dreadfully  dis- 
figured with  the  variolous  corrosion.  It  is  supposed  to  have 
existed  in  China  ami  Hindostan  several  centuries  before  it  was 
introduced  into  Europe.  About  the  year  572  of  the  Christian 
era,  it  appeared  at  Mecca.  From  this  place  it  was  conveyed 
to  Alexandria,  and  in  the  eighth  century  it  was  spread  over 
France,  Spain,  and  Italy,  by  the  Saracens,  in  their  progressive 
expeditions  into  tlie  regions  of  the  west. 

SMALT,  the  last  produce  of  cobalt,  a  kind  of  mineral  matter, 
prepared  and  purified  abroad,  and  brought  hither  sometimes  in 
blue  powder,  and  at  other  times  in  lumps.  It  is  chielly  used 
with  starch,  and  is  generally  known  by  the  name  of  powder  blue. 
SM.VRTVV'FED,  a  troublesome  weed,  generally  found  in 
arable  lands,  and  more  commonly  called  arscsmart.  Its  juices 
have  been  known  to  remove  warts,  by  frequently  rubbing  Ihem 
with  its  green  leaves  a  little  bruised. 

SMELL,  Si;nsf.  <if.  The  sense  of  smell  is  very  nearly  allied 
to  that  of  taste,  and  indeed  many  of  those  pleasurable  sensa- 
tions «hich  are  usually  referred  to  the  taste,  as  being  received 
during  the  act  of  eating  and  swallowing,  really  belong  to  the  smell. 
The  organ  of  smell  is  a  membrane  or  skin  overspread  ^^itll 
nerves,  which  line  the  internal  cavity  of  the  nostrils,  and  the 
surface  and  cavities  of  the  bones  which  join  the  nostrils.  This 
is  affected  both  by  the  odorous  particles  which  proceed  from 
external  substauces  Ihrou;;!!  the  nose,  and  by  those  that  come  from 


the  substances  Hliich  are  eaten  :  for  there  is  a  communication 
between  the  nose  and  the  back  part  of  the  mouth.  'I  hi-  disa- 
greeable sensations  occasioned  by  smell  assist  us  in  the  proper 
choice  of  food,  and  prompt  ns  to  avoid  such  noxious  vapours  as 
may  render  the  air  injurious  to  health  <ir  life.  Ii  appears  also,  that 
oikii.sivc  odours  in  various  circunislanccs.  roniriliute  to  gene- 
rate the  sense  of  Nhiime,  d(cenc\,  Vc.  'i'lie  pbasiires  of  smell 
have  a  direct  eonncxiou  with  those  of  taste  ;  and  in  several 
instances,  such  is  their  mutual  union  and  cii-operation,  tliat  the 
association  appears  almost  inseparable.  The  fragrance  «hich 
arises  from  the  various  productions  of  nature,  adds  new  charms 
to  her  landscapes;  and  the  pleasing  sensations  which  enhance 
our  mental  enjoymc'nts  Hhen  inhiiling  the  grateful  incense,  live 
in  our  recollections,  when  the  repnsentatioiis  ol  theraarc  again 
brought  before  us  in  poetry  and  painting. 

SMKL'I'INU,  in  Metallurgy,  the  fusing  or  melting ofthe  oreu 
of  metals,  in  order  to  separate  the  metalline  part  from  the  eartli\ , 
stony,  and  niher  parts. 

SMITIIKHY,  or  Smiteung,  a  manual  art  by  which  au  irre- 
gular lump  of  iron  is  wrought  into  any  intended  shape. 

SMOCK,  Lady's,  or  Itaur  Cress,  ('niiliiminc  Amnra,  in 
Agriculture,  a  plant  of  the  weed  kind,  found  in  coppices,  and 
on  the  banks  of  rivers,  which  sheep  arc  said  sometimes  to  cat. 
Some  think  the  connnon  sort  is  useful  in  epilepsies. 

SMOKE,  a  humid  matter  exhaled  in  form  of  vapour  by  the 
action  of  heat,  either  external  or  internal.  It  consists  of  pal- 
pable panicles  elevated  by  means  of  the  rarefjing  heat,  or  by 
the  force  of  the  ascending  current  of  air,  from  bodies  exposed 
to  beat.  Sir  Isaac  Newton  observes,  that  smoke  ascends  in 
chimneys  by  the  impulse  of  the  air  in  which  it  Hoats  ;  for  that 
air  being  rarefied  by  the  fire  underneath,  bath  its  specific 
gravity  diminished,  and  being  thus  determined  to  ascend,  it 
carries  up  the  smoke  along  with  it.  Smoke  of  fat  unctuous 
wood,  such  as  fir,  beech,  S^c.  makes  what  we  call  lamp  black. 
Smoke  arising  from  the  combustion  of  vegetables,  is  a  mixture 
of  water,  oil,  volatile  salts,  and  all  the  gaseous  products  which 
result  from  the  combination  of  vital  air  with  the  several  prin- 
ciples of  the  vegetable.  In  the  Philosophical  Transactions,  we 
have  the  description  of  an  engine  invented  by  Mons.  Dalesme, 
whicdi  consumes  the  smoke  of  all  sorts  of  wood,  leaving  nothing 
to  afleet  either  the  sight  or  smell.  It  consists  of  several  iron 
hoops,  four  or  five  inches  in  diameter,  which  shut  into  one 
another,  and  is  placed  on  a  trivet,  but  its  mode  of  operation 
we  have  not  seen. 

Smoke  Sail,  a  small  sail,  hoisted  against  the  fore-raast  when 
the  ship  rides  head  to  wind,  to  give  the  smoke  of  the  gal- 
ley an  opportunity  of  rising,  and  to  prevent  its  being  blown  aft 
on  to  the  quarter  deck. 

SML  OGLING,  in  civil  economy,  the  importing  contraband 
goods,  or  the  selling  of  such  as  the  law  has  made  excisable, 
without  paying  the  legal  impost.  Several  severe  laws  have 
been  enacted  against  this  species  of  trafific,  but  no  measures 
hitherto  adopted  have  been  able  wholly  to  suppress  the  illicit 
trade.  The  preventive  service  holds  it  under  tlic  most  power- 
ful restraints. 

SMUT,  a  disease  in  corn  which  destroys  entirely  the  germ 
and  substance  of  the  grain. 

SNAIL.     See  Hflix. 

SNAKE  in  ZiJology,  a  genus  of  serpents,  the  characters  of 
which  arc,  that  they  have  abdominal  and  subcaudal  scales. 
Of  the  snake  tribes  the  species  arc  vastly  numerous,  some  of 
which  are  inoBensivc,  while  others  arc  dangerous  in  the  highest 
degree.  Those  that  live  in  Harm  climates  sometimes  grow  to 
an  enormous  size,  and  many  instances  of  their  »trength  have 
been  recorded,  which  appear  almost  incredible.  In  these 
sultry  regions,  their  poison  is  also  more  acute  than  in  other 
portions  ofthe  globe,  but  in  general  the  largest  have  nut  been 
found  the  most  venomous.  Perhaps,  of  none  is  the  poison 
more  virulent  than  that  ofthe  rattlesnake. 

Snake,  Sea,  a  strange  kind  of  fish,  of  the  eel  kind,  said  to 
reside  in  the  northern  seas,  and  to  have  been  seen  on  the  coasts 
of  Nor«ay,  and  on  the  shores  of  North  America.  The  size  and 
length  of  these  creatures  seem  to  be  almost  incredihic.  Some 
accounts  represent  them  from  fifty  to  seventy  feet  long,  and 
others  have  extended  their  length  to  six  hunilred  feet.  There 
can  be  little  doubt  that  some  of  these  statements  have  been 
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exaggerated,  the  calculations  of  length  having  been  made  in  all 
cases  without  actual  measurement.  The  evidences,  however, 
in  favour  of  such  creatures  actually  existing,  have  of  late  been 
so  numerous  and  convincing,  that  the  fact  seems  to  be  placed 
beyond  the  reach  of  all  reasonable  suspicion. 

Snake  Root,  Serpentaria,  in  Medicine,  the  root  of  a  species 
of  aristolochia.  Prior  to  the  discovery  of  America,  only  two 
kinds  of  serpentaria  were  known  ;  but  since  that  event,  several 
others  have  been  added,  such  as  the  Virginian,  the  Canadian, 
and  the  Brazilian.  The  snake-root  of  Virginia  was  esteemed 
by  the  Indians  as  a  sovereign  antidote  against  the  bite  of  the 
rattlesnake.  Some  travellers  assert,  that  the  smell  of  this 
antidote  drives  the  rattlesnake  away,  on  which  account  the 
Indians,  when  travelling  in  dangerous  places,  lie  a  portion  of 
snake-root  to  the  end  of  their  stalf,  to  prevent  being  bitten.  In 
a  dried  state  it  is  imported  into  this  country  in  bales,  each  con- 
taining from  two  to  five  hundred  weight.  The  smell  is  aroma- 
tic, not  unlike  that  of  valerian  ;  and  the  taste  is  warm,  sharp, 
and  bitter,  somewhat  resembling  that  of  camphor.  It  is  highly 
esteemed  for  various  medical  pi  rposes. 

Snake  Stone,  a  species  of  shell,  of  a  flattened  spiral  figure, 
containing  many  circumvolutions,  exhibiting  a  distant  resem- 
blance to  a  snake  coiled  up,  and  in  that  slate  becoming  petri- 
fied. These  snake-stones,  generally  described  as  ainmo7tiles, 
are  very  numerous  in  various  parts  of  the  world,  but  tlie  race 
of  animals,  of  which  these  are  the  remains,  is  supposed  long 
since  to  have  become  extinct. 

Snake  Weed,  in  Agriculture,  a  common  grass,  frequently 
found  by  the  sides  of  roads,  which,  if  cultivated,  would  produce 
seeds  answering  the  same  purposes  as  those  of  buck-wheat. 
It  is  annual,  or  at  most  biennial,  in  its  growth. 

Snake  Wood,  in  the  Materia  Medica,  is  the  wood  or  root  of 
the  tree  which  affords  the  7iux  vomica.  It  is  brought  from  the 
East  Indies  under  the  name  of  lignum  coluhrixxim,  in  pieces 
about  the  thickness  of  a  man's  arm,  covered  with  a  rusty- 
coloured  bark,  and  is  internally  of  a  yellow  colour,  with  whitish 
streaks.  When  rasped,  this  wood  yields  an  agreeable  smell, 
though  it  is  somewhat  faint,  and,  on  being  tasted,  the  flavour 
is  bitter. 

SNAKING,  is  the  winding  small  ropes  spirally  round  a  large 
one,  the  former  lying  in  the  intervals  between  the  strands  of  tiie 
latter,  and  is  frequently  termed  Worming,  which  article  see. 

SNAPDRAGON,  in  Botany,  sec  Antirrhinum.  The  smaller 
sort  of  snapdragon  is  a  troublesome  weed  in  corn  fields. 

SNATCHBLOCK,  a  block  having  an  opening  in  one  of  its 
sides,  wherein  to  fix  the  bight  of  a  rope  occasionally.  This  is 
by  some  termed  a  rouse-about  block. 

SNEEZING,  in  Medicine,  sternidatio,  a  violent  convulsive 
motion  of  the  muscles  of  respiration,  which  is  preceded  by  a 
deep  inspiration  that  fills  the  lungs,  and  then  forces  the  air 
violently  through  the  nose,  while  the  under  jaw  is  at  the  same 
moment  closed.  The  effort  shakes  the  head,  and  the  whole 
body.  This  convulsive  sensation  is  alviays  excited  by  some 
irritation  aHTecting  the  inner  membrane  of  the  nose;  the  air, 
therefore,  which  in  coughing  is  expelled  through  the  mouth,  is 
vehemently  driven  through  the  nose,  for  the  purpose  of  expel- 
ling that  irritation. 

SNIPE      &eScoLOPAx. 
SOAL-FISH.     See  Plei'ronectes. 

SNORING,  in  Medicine,  a  sound  produced  by  sleeping  per- 
sons, in  particular  positions,  apparently  occasioned  by  the  vibra- 
tions of  the  palate,  in  a  state  of  relaxation,  when  the  respira- 
tion is  performed  by  breathing  through  the  mouth  and  nose  at 
the  same  time. 

SNOW,  a  well-known  substance,  formed  by  the  freezing  of 
the  vapours  in  tlie  atmosphere.  It  diflers  from  hail  and  hoar- 
frost, in  being  as  it  were  crystallized,  which  they  are  not.  This 
appears  on  examining  a  flake  of  snow  by  a  magnifying  glass; 
when  the  whole  of  it  will  appear  to  be  composed  of  fine  sliining 
spicnia,  diverging  like  rays  from  a  centre.  As  the  (lakes  fall 
down  through  the  atmosphere,  they  are  continually  joined  by 
more  of  these  radiated  spicula,  and  thus  increase  in  bulk  like 
the  drops  of  rain,  or  hailstones. 

The  whiteness  of  snow  is  owing  to  the  small  particles  into 
which  it  is  divided:  for  ice  when  pounded  will  become  equally 
white.  According  to  Beccaria,  clouds  of  snow  differ  iu  nothing 


from  clouds  of  rain  but  in  the  circumstance  of  cold  that  freeze* 
them.  Were  we  to  judge  from  appearances  only,  we  might  ima- 
gine that  so  far  from  being  useful  to  the  earth,  the  cold  humility 
of  snow  would  be  detrimental  to  vegetation.  But  the  experience 
or  all  ages  asserts  the  contrary.  Snow,  particularly  in  those 
northern  regions  where  the  ground  is  covered  with  it  for  seve- 
ral months,  is  of  service  to  the  earth,  by  guarding  the  corn  or 
other  vegetables  from  the  intenser  cold  of  the  air,  and  especially 
from  the  cold  piercing  winds.  It  has  been  a  vulgar  opinion,  very 
generally  received,  that  snow  fertilizes  the  l;ind  on  which  it  falls, 
more  than  rain,  in  consequence  of  the  nitrous  salts  which  it 
is  supposed  to  acquire  ,by  freezing.  But  it  appears  from  the 
experiments  of  Margraaf  in  the  year  17.31,  that  the  chemical 
diflerenee  between  rain  and  snow  water  is  exceedingly  small. 
— Different  vegetables  are  able  to  preserve  life  under  different 
degrees  of  cold,  but  all  of  them  perish  when  the  cold  which 
reaches  their  roots  is  extreme.  Providence  has,  therefore,  in 
the  coldest  climates,  provided  a  covering  of  snow  for  the  roots 
of  vegetables,  by  which  they  are  protected  from  the  influence  of 
the  atmospherical  cold.  The  snow  keeps  in  the  internal  heat 
of  the  earth  which  surrounds  the  roots  of  vegetables,  and  de- 
fends them  from  the  cold  of  the  atmosphere. 

Snow,  a  vessel  equipped  with  two  masts,  resembling  the 
main  and  foremasts  of  a  ship,  and  a  third  small  mast  just 
abaft  the  main-mast,  carrying  a  sail  nearly  similar  to  a  ship's 
mizzen  ;  the  foot  of  this  mast  is  fixed  in  a  block  of  wood,  or  kind 
of  step,  upon  the  deck,  and  the  head  is  attached  to  the  after- 
part  of  the  main-top.  The  sail  is  called  a  try-sail,  and  hence 
the  mast  is  termed  a  try-sail  mast.  When  sloops  of  war  are 
rigged  as  snows,  they  are  furnished  with  a  strong  rope  called 
a  horse,  instead  of  the  try-sail  mast,  the  fore  part  of  the  sail 
being  attached  by  rings  to  it.  This  is  generally  the  largest  of 
nil  two-masted  vessels  employed  by  Europeans,  and  is  reckoned 
the  most  convenient  for  navigation. 

SNOW  Bird,  in  Ornithology,  a  bird  that  appears  in  Scot- 
land in  severe  weather,  and  deep  snows.  It  is  sometimes 
called  snow-flakes,  and  occasionally  breeds  in  the  Highlands, 
on  the  summits  of  the  highest  hi'ls,  but  the  greater  part  emi- 
grate from  the  extreme  north,  and  their  appeal  ance  indicates  a 
rigorous  season. 

Snow  Drop.     See  Galanthus. 

Snow  Grotto,  an  excavation  made  by  the  waters  on  the  side 
of  Mount  Etna,  by  making  their  way  under  the  layers  of  lava, 
and  by  carrying  away  the  bed  of  puzzolana  below  them.  This 
place  is  used  for  a  magazine  of  snow  ;  for  in  Sicily  at  Naples, 
and  particularly  at  Malta,  they  are  obliged,  for  want  of  ice,  to 
make  use  of  snow  for  cooling  their  wine,  sherbet,  and  other 
liquors,  and  for  making  sweetmeats.     See  Red  Snow. 

Snow /"/ox^/;,  a  contrivance  for  the  purpose  of  clearing  the 
roads  of  snow.  It  has  been  long  used  in  Sweden,  and  has  of 
late  years  been  introduced  into  this  oountry.  It  consists  of 
boards  brought  to  a  point  in  the  front,  which  enters  the  snow, 
and  spreads  behind  to  any  given  width  which  may  be  required. 
In  this  manner  it  is  driven  forward  through  the  snow  by  horses, 
and  the  snow  is  thrown  oH'on  each  side  somewhat  like  furrows 
by  the  plough  used  in  agrinulture. 

Snow  Stone,  in  Natural  History,  a  beautiful  stone  found  in 
some  parts  of  America.  It  is  richly  variegated,  and  when 
polished  exhibits  an  appearance  resembling  snow  falling  in  all 
its  whiteness  upon  a  jetty  surface. 

SNUFF,  a  preparation  of  tobacco,  made  by  reducing  it  into 
a  powder,  fit  to  be  taken  in  at  the  nose,  to  clear  the  head  of 
pituita.  Many  other  ingredients  are  mixed  with  the  tobacco,  to 
give  the  snuff  a  more  agreeable  scent.  The  sorts  already  in 
use  are  too  numerous  to  be  named,  and  every  month  furnishes 
new  combinations,  possessing  virtues  till  then  unknown. 

SOAP,  in  domestic  economy,  a  composition  of  caustic  alkali, 
salt,  and  oil,  or  other  grease.  The  earths,  and  the  other  metallic 
oxides,  also  combine  with  fat  and  oils,  forming  neutral  com- 
pounds. The  former  have  been  called  earthy,  and  the  latter 
metallic  soaps.  Soaps  in  common  use  are  made  with  the  fixed 
alkalis,  combined  with  dilVerent  kinds  of  fat  and  oil.  These 
arc  divided  into  two  principal  varieties,  hard  and  soft,  which, 
in  their  being  manufactnred,  undergo  distinct  processes.  There 
are  few  compounds  in  which  the  chemical  art  appears  to  greater 
advantage  iu  common  estimation,  than  in  the  formation  of  soap. 
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Sonp  rofiisi',  and  sonp  smls,  ami  most  kinds  of  sonpy  mixture, 
liavr  liei'ii  found  lo  Ix'  iii^lily  valuable  as  manure,  auU  great 
promoters  of  veReliition. 

Soap  Slune.  a  species  of  steatite.  Tlic  name  is  deiivrd  from 
its  colour,  and  from  the  peculiar  unctuous  sensation  uliicli  it 
imparts  to  the  feelini;,  wliicli  rcseinMcs  that  of  uliite  soap.  It 
is  sometimes  stiiped  and  motlh'd  will)  veins  and  spots  of  a 
dull  purple.  The  only  place  in  Knijiand  «licrc  this  stone  is 
found,  is  at  the  Lizanl,  in  (U)rnHall,  connected  with  veins  of 
serpentine,  to  which  nick  it  seems  uearly  allied.  It  is  muuli 
used  in  cliina  in.innfailures. 

SoAi'  lliiri/  'lice.  The  herries  of  this  tree  arc  about  the 
size  of  a  musket  luillct,  and  arc  wiofced  with  leaves.  The  skin 
and  pulp  arc  used  as  soap  williout  any  mixture  whatever,  and, 
in  the  oieansinf;  of  linen,  they  arc  a  valuable  and  cheap  substi- 
tute ;  but  beins  of  an  acid  nature,  the  finer  articles  of  dress  rot 
much  sooner  than  under  common  soap.  These  berries  are 
much  used  by  the  negroes.  They  are  also  said  to  have  luaDy 
medieina!  virlncs. 

SOAPIvKS  Waste.    See  Soap. 

SOAPY  Hock.     See  SoAi'  Stone. 

SOCCAGK,  an  ancient  tenure,  by  which  lands  were  held  on 
condition  of  ploiinhiii);  the  lord's  lands,  and  doing  the  other 
operations  of  hnsliandry,  at  their  own  diaries. 

SOCCUS.in  Aiiliipiity,  a  kind  of  liit;h  shoe  reaching  above  the 
ankle,  worn  by  comedian::,  as  the  cothurnus  was  by  tragedians. 

SOCIETY,  an  assemblage  or  union  of  several  persons  in  the 
same  place,  for  their  mutual  assistance,  security,  interest,  or 
entertainment.  For  the  origin  of  civilized  society,  various 
causes  have  been  assigned.  To  investigate  the  numerous  theo- 
ries that  have  been  presented  to  the  public  on  this  interesting 
topic,  would  be  an  almost  endless  task.  It  would  be  scarcely 
less  dinicult  to  enumerate  and  characterize  the  various  societies 
that  have  sprung  up  in  civilized  states. 

SOCINIANS.in  Church  History,  a  sect  of  Christians  so  call- 
ed from  their  founder  Faustus  Socinus,  a  native  of  Sienna, 
in  Italy  :  they  ascribe  proper  divinity  to  the  Father  only. 

SOCIv,  ill  Agriculture,  the  share  of  a  plough,  or  that  part 
which  opens  the  land. 

SOCLE,  or  ZocLE,  in  Architecture,  a  flat  square  member 
onder  the  bases  of  pedestals,  statues,  vases,  &.c.  which  it  serves 
as  a  foot  or  stand. 

SOCO,  in  Ornithology,  a  Brazilian  bird  of  the  heron  kind, 
remarkable  for  the  length  of  its  neck,  and  its  variegated  colours. 

SOD,  in  Agriculture,  a  portion  of  turf  or  sward,  cut  or  dug 
up.  It  also  signifies  the  soil  or  earth.  The  square  pieces  of 
surface  turf  and  earth,  that  are  cut  up  in  forming  embankments 
and  earth  fences,  are  likewise  termed  sods. 

SODA.  This  is  found  lo  be  compounded  of  oxygen  and  a 
metallic  basis  called  sodium  ;  but  as  it  is  found  thus  com- 
bined, and  as  it  is  only  in  this  state  of  combination  that  it  is 
of  the  smallest  importance,  it  deserves  to  be  specially  no- 
ticed. It  was  formerly  called  mineral  alkali,  as  it  is  found 
in  mineral  scams  and  crusts;  also  in  very  great  abundance 
in  certain  lakes  near  Alexandria  in  Egjpt,  in  the  dry  sea- 
son, being  brought  thither  by  the  water  which  enters  from 
the  neighbouring  country  during  the  overllow  of  the  Nile, 
and  precipitated  by  the  evaporation  of  the  sun  during  the  dry 
season.  Barilla  is  tlie  impure  soda  obtained  by  burning  the 
salsola  soda  and  other  plants  near  the  sea.  Kelp  is  still  more 
impure,  containing  only  a  small  portion  of  pure  alkali.  It  is 
obtained  by  burning  sea-wec<l.  For  the  purposes  of  commerce, 
soda  is  obtained  from  i;omnion  salt,  or  muriate  of  soda. 

SODALITE,  in  Mineralogy,  is  a  stone  that  derives  its  name 
from  the  large  portion  of  mineral  alkali  that  enters  into  its 
composition.     Its  colour  is  a  bluish  green. 

SODE-SHOOTS,  in  Botany,  is  a  name  given  by  some  to  the 
tree  whose  inspissated  juice  is  the  gum  tacamahacca  of  the 
shops. 

SODIUM,  in  Chemistry,  is  a  simple  body,  and  a  metal.  This 
was  discovered  by  Sir  Ilninphrey  Davy  in  the  year  1807.  A  few 
days  prior  to  this  event  he  had  ascertained,  tiiat  potass  was  a 
compoumi  of  a  peculiar  metal  combined  with  oxygen  ;  and  he 
now  f.)und,  that  soda  consisted  of  a  metallic  substance  com- 
bined with  oxygen,  lie  first  produced  it  by  exposing  soda  to 
the  aciion  of  the  galvanic  battery.  It  is  now  produced  by 
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fusing  soda  or  muriate  of  soda  with  potassium.  The  potassium 
combines  villi  the  ox>gen  in  Ihi!  soda,  and  with  the  chloiine  in 
the  salt,  leaving  pure  sodium.  The  metal  is  white,  rcscmbiiug 
silver,  and  having  the  same  metallic  lustre. 

.SOFA,  in  the  East,  is  a  kind  of  alcove  raised  about  six 
inches  [<bove  the  floor  of  the  apartment  in  which  it  appears. 
\\\\\\  princes  it  is  a  place  of  stale,  where  visitors  of  dislinclion 
arc  received.  When  this  ceremony  is  omitted,  it  is  considered 
as  a  mark  of  disrespect.  Sofa,  with  us,  is  a  piece  of  furniture 
that  may  be  ranked  among  the  relinemenis  and  luxuries  of 
civilized  life.  It  serves  eillnr  as  a  seat  or  couch,  on  which  tlin 
occupier  may  sit  or  sircleh  hiiiisclf  at  ease.  The  frame  is  of 
timber,  and  extends  about  six  feel  in  Icnglli,  and  is  sullieicntly 
wide  to  rciulcr  the  seat  couifortable.  .Sofas  are  covered  with 
cotton,  haircloth,  damask,  or  more  costly  articles,  and  generally 
stud'cd  wiili  horse  hair,  and  furnished  with  moveable  cushions  ; 
and  sometimes  with  matlrasscs  formed  of  the  same  materials. 
The  soplia  has  been  immortalized  by  the  poet  Cowper  in  his 
"Task." 

SOFFITA,  in  Architecture,  any  timber  ceiling,  formed  of 
cross  beams,  or  Hying  corniehes,  the  sipiare  compartments  or 
pannels  of  which  are  enriched  with  sculpture,  painting,  or 
gilding. 

.SOFT  Chalk,  a  sort  of  fossil  marl,  which  readily  becomes 
blended  wilh  common  vegetable  mould,  and  therefore  forms  an 
excellent  manure.  It  is  chiefly  valuable  in  lands  that  are  stilT 
and  unyielding. 

SOIL,  in  Agriculture,  is  a  general  name  applied  to  the  sur- 
face of  all  sorts  of  land  which  will  support  vegetation.  Il  is 
also  more  particularly  applied  to  the  line  powdery  materials 
which  have  been  gradually  formed  by  time,  from  the  various 
earthy  and  other  bodies  in  nature,  being  ground  down  and  in- 
corporated with  each  other  in  divers  states  and  proportions. 
It  is  therefore  obvious  that  there  must  be  great  diversities  of 
soil  in  difl'erent  districts.  The  stratum  which  lies  next  below, 
is  generally  denominated  the  subsoil.  Professor  Davy,  in  an 
excellent  paper  on  the  analysis  of  soils,  observes,  that  the  sub- 
stances which  are  found  in  soils  are  certain  mixtures  or  combi- 
nations of  some  of  the  primitive  earths,  animal  and  vegetable 
matter  in  a  decomposing  state,  certain  saline  compounds,  and 
the  oxide  of  iron. 

SOILING,  in  Agriculture,  the  practice  of  supporting  animals 
of  various  kinds,  in  the  summer  season,  with  green  food  of 
difl'erent  sorts  cut  daily,  and  given  to  theiu  in  racks,  in  the 
houses,  stalls,  or  yards,  instead  of  sending  them  to  the  fields. 

SOLANUM,  in  Botany,  an  ample  genus,  comprising  various 
kinds  of  nightshade  and  other  deadly  plants. 

SOLDER,  SoDDER,  or  Soniiit,  a  metallic  or  mineral  compo- 
sition used  in  soldering  or  joining  other  metals.  Solders  are 
made  of  gold,  silver,  copper,  tin,  liismiith.  and  lead,  usually  ob- 
serving, that  in  the  composition  there  shall  be  some  of  the  metal 
that  is  to  be  soldered  mixed  with  some  higher  and  liner  metals. 

SOLDERING,  the  joining  and  fastening  together  of  two 
pieces  of  the  same  melal,  or  two  dilTerent  metals,  by  the  fusion 
and  application  of  some  metallic  composition,  on  the  extremi- 
ties of  metals  to  be  joined. 

.SOLDIER,  a  military  man,  who  voluntarily  enlists  to  serve 
a  prince  or  state  for  pay.  The  term  includes  ofl^icers  of  all 
ranks,  as  well  as  privates.  The  volunteer  serves  of  his  o»n 
accord  without  pay  ;  the  vassal  is  compelled  to  serve  at  his 
own  expense;  while  the  soldier,  though  a  volunteer  when  he 
enters,  is  remunerated  for  his  services,  but  is  no  longer  free. 

SOLE  OF  A  Gi'N  Pout,  is  the  lower  part  of  it,  and  is  more 
properly  called  the  port  sill. 

SoM".  of  the  liudder,  a  piece  of  timber  attached  to  the  lower 
part  of  it,  to  render  it  nearly  level  w  ilh  the  false  keel. 

SOLECISM,  in  Grammar,  a  false  manner  of  speaking,  con- 
trary the  use  of  language  and  the  use  of  grammar,  either  in  re- 
spect of  declension,  conjugation,  or  syntax. 

SOLEN,  Razor  Sukatii,  or  Innfeliandle  shell,  a  genus  be- 
longing to  the  class  of  vermes,  and  order  of  testacca.  The  ani- 
mal is  an  asccidia.  The  shell  is  a  bivalve,  oblong,  and  opening  at 
both  sides;  the  hinge  has  a  tooth  shaped  like  an  awl,  bent 
back,  often  double,  not  inserted  into  the  opposite  shell  ;  the 
rim  at  the  sides  somewhat  worn  away,  and  has  a  horny  cartila- 
ginous hinge. 
11  I 
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SOLICITOR,  a  person  employed  to  fake  care  of  and  manage 
suits  dcpendinn;  iu  the  courts  of  equity. 

SOLID.  Georaetriciaiis  define  a  solid  to  be  the  third  spe- 
cies of  magnitude,  or  tliat  which  has  three  dimensions,  viz. 
length,  breadth,  and  thickness  or  depth.  Geometric  solids  are 
the  regular  figures  cut  in  wood  or  crystal. 

SOLIDITY,  is  that  property  of  matter  by  which  it  excludes 
all  olher  bodies  from  the  place  which  itself  possesses. 

SOLO,  in  Music,  a  terra  used  in  pieces  consisting  of  several 
parts,  to  mark  those  that  are  to  perform  alone. 

SOLSTICE,  in  Astronomy,  is  the  time  when  the  sun  is  at  the 
greatest  distance  from  the  equator,  and  is  thus  called,  because 
he  then  appears  to  be  stationary  in  the  zodiac ;  which  arises 
from  the  oliliquity  of  our  sphere.  There  are  two  solstices  in 
the  year,  generally  denominated  the  summer  and  the  winter  sol- 
stice. The  former  is  on  the  21st  of  June,  when  the  sun  is  in  the 
tropic  of  Cancer,  and  all  the  inhabitants  of  the  northern  hemi- 
sphere have  their  longest  day  :  the  latter  is  on  the  21st  of  Decem- 
ber, when  the  sun  enters  the  first  degree  of  Capricorn,  and 
makes  the  sliortcst  day  to  the  above  inhabitants.  To  all  those 
who  live  on  opposite  sides  of  the  equator,  the  longest  and  short- 
est days,  and  the  summer  and  winter  seasons,  stand  reversed. 

SOLUTION,  in  Chemistry,  denotes  an  intimate  mixture  or 
perfect  union  of  solid  bodies  with  fluids,  so  as  seemingly  to  form 
one  homogeneous  liquor. 

SOMATOLOGY,  comprehends  our  knowledge  of  bodies,  or 
external  substances.  The  properties  of  bodies,  says  Leslie,  are 
detected  by  the  senses,  either  from  immediate  observation,  or 
through  the  application  of  experiment,  and  the  aid  of  instru- 
ments. The  more  obvious  properties  are  revealed  to  us  merely 
by  touch  or  sight;  but  the  penetration  of  the  telescope  has 
enabled  us  to  survey  vast  systems  of  worlds,  dispersed  tlirough 
the  remotest  heavens  ;  while  the  opposite  power  of  the  micro- 
scope has  brought  within  our  view,  from  the  very  verge  of 
existence,  a  miniature  creation  of  organized  beings.  Again, 
the  most  careless  observer  can  hardly  have  omitted  to  perceive 
that  the  air  is  a  compressible  fluid,  while  it  requires  a  very 
delicate  experiment  to  discover  the  same  property  in  water. 
The  properties  of  body  are  either  essential  and  permanent,  or 
they  are  contingent,  and  susceptible  of  change  or  variation. 
Body  is  essentially,  1.  extended  ;  2.  figured;  3.  impenetrable  ; 
4,  divisible;  5.  porous;  6.  contractile,  or  distensible. 

SOMMITE,  a  mineral  whicii  is  found  in  small  crystals  in  the 
lava  on  the  sides  of  mount  Somma,  which  is  a  part  of  Vesuvius. 

SOMNAMBULISM,  sometimes  called  Noctambulism,  or 
Sleepwalking.  In  this  singular  condiiion  of  the  body,  a  person 
performs  many  voluntary  actions,  implying  a  certain  degree  of 
perception  of  the  presence  of  external  objects,  but  without  any 
consciousness  while  the  actions  are  performed,  and  without  any 
recollection  of  them  when  consciousness  returns.  Of  this  vei}' 
remarkable  phenomenon  many  very  singular  accounts  have 
been  recorded,  but  the  physical  causes  of  sleepwalking  remain 
yet  in  a  great  measure  to  be  explored.  Dugald  Stewart,  in  his 
Elements  of  the  Philosophy  of  the  Human  Mind,  has'the  follow- 
ing observations  in  reference  to  Somnambulism:  "  There  are 
many  oses  in  which  sleep  seems  to  be  partial ;  that  is,  when 
the  mind  loses  its  influence  over  some  powers,  and  retains 
it  over  otlsers.  In  the  case  of  .Somnambulism,  it  retains  its 
power  over  the  limbs,  but  it  possesses  no  influence  over  its  own 
thoughts,  and  scarcely  any  over  the  body,  excepting  those  par- 
ticular members  of  it  which  are  employed  in  walking."  Some, 
indeed,  have  doubted  whether  the  state  in  which  these  persons 
are,  wlio  thus  walk  and  act,  can  justly  be  denominated  sleep. 
Dr.  Cleghorn  has  pointed  out  several  particulars  in  wiiich  this 
condition  dilfers  from  sleep  ;  and  Dr.  Darwin,  in  bis  Zoonomia, 
considers  it  as  belonging  to  reverie,  or  as  approximating  to 
epilepsy,  or  catalepsy,  rather  than  to  real  sleep.  It  must, 
however,  be  ackriowledged,  that  these  are  but  mere  opinions 
and  theories,  totally  unsupported  by  any  thing  conclusive,  and 
nearly  all  we  know  with  certainly  is,  that  the  facts  connected 
Willi  Somnambulism  are  too  obvious  to  be  denied,  while  their 
causes  have  hitherto  in  a  great  degree  eluded  all  research. 

SONATA,  in  Music,  a  piece  or  composition  intended  to  be 
performeil  by  instruments  only, 

.SONCHUS,  in  IJotany,  the  Sow  Thistle,  so  called  because 
it  is  a  plant  of  which  swine  arc  remarkably  fond. 


SONG,  in  Poetry,  a  little  composition,  consisting  of  easy 
and- natural  verses  set  to  a  tune  in  order  to  be  sung. 

Song  of  Birds,  has  been  defined  lo  be  a  succession  of  three 
or  more  dilVerent  notes,  which  are  continued  without  interrup- 
tion, during  the  same  interval,  with  a  musical  bar  of  four 
crotchets  in  an  adagio  movement,  or  whilst  n  pendulum  swings 
four  seconds. 

SONN  A,  a  book  containing  Mahometan  traditions,  which  all 
true  Mussulmen  are  required  to  believe,  though  they  be  not 
included  in  the  Koran,  to  which  the  Soona  is  considered  as  a 
supplement. 

SOOT,  a  substance  deposited  from  the  flame  of  burning 
vegetables. 

SOPHI,  or  SoFi,  a  title  of  quality  given  to  the  emperor  of 
Persia,  which  signifies  wise, or  sage,  or  philosopher. 

SOPHISM,  in  Logic,  &c.  an  argument  which  carries  much 
of  the  appearance  of  truth,  and  yet  leads  to  an  error. 

SORCERY,  the  crime  of  witchcraft,  or  divination,  by  the 
assistance  of  evil  spirits. 

SOREX,  Shrew,  a  genus  of  quadrupeds  of  t!)«  order  ferae. 
The  generic  character  is,  front  teeth  in  the  upper  jaw  two, long, 
bifid  ;  iu  the  lower,  two  or  four,  the  intermediate  ones  shorter ; 
canine  teeth,  several  on  each  side  ;  grinders  cuspidated. 

SORTES,  in  Antiquity,  a  method  of  deciding  difficult  cases 
by  lots,  dice,  or  tlie  drawing  of  tickets. 

SOUL,  the  spirit  of  man,  which,  in  his  present  state,  in 
adapted  to  the  organization  of  his  body,  but  which  is  capable 
of  subsisting  when  it  becomes  disembodied.  The  word  soul  is 
understood  in  several  other  senses. 

SOUND,  on  the  coast  of  Norway  in  particular,  is  used  for 
any  opening  of  a  river,  or  any  gulf,  or  deep  inlet  of  the  sea,  in 
the  same  sense  as  "  deep"  on  the  coast  of  Germany.  In  other 
parts  it  is  more  usually  understood  of  a  passage  between  t!ie 
main  land  to  which  it  is  contiguous,  and  some  island,  whicli 
together  form  a  strait  or  passage  within  such  lands. 

SOUND,  or  Hearing,  sense  of.  The  external  air  collects 
and  modifies  sounds  ;  and  by  a  long  channel  communicates 
them  to  the  internal  ear  ;  this  consists,  in  the  first  place,  of  what 
is  called  the  drum  of  the  ear,  which  is  a  small  cavity,  closed  to- 
wards the  opening  of  the  ear  by  a  delicate  membrane.  In  the 
drum  are  three  or  four  very  small  bones,  furnished  with  mus- 
cles and  joints.  From  the  drum  are  several  openings,  one  of 
which  is  to  the  mouth  ;  the  others  communicate  into  the  din"er- 
ent  recesses  of  the  car.  One  of  these  leads  into  the  Iahyri;ith, 
which  consists  first  of  a  small  irregular  cavity,  next  of  three 
semicircular  canals,  and  lastly  of  a  winding  spiral  canal,  not 
unlike  some  sea  shells.  All  these  parts  of  the  cavity  are  lined 
with  a  very  delicate  membrane,  and  filled  with  a  watery  fluid, 
which  conveys  to  the  portions  of  the  nerve  in  contact  with  it, 
the  vibrations  received  from  the  membrane  which  separates  the 
labyrinth  from  the  drum  of  the  ear.  The  vibrations  of  the  air 
act  upon  the  drum,  and  thus  set  in  motion  the  series  of  small 
bones  in  the  cavity  of  the  drum  ;  these  communicate  the  vibra- 
tions to  the  membrane  which  separates  the  drum  from  the 
labyrinth,  and  this  (as  before  mentioned)  produces  vibrations 
in  the  watery  fluid  in  the  several  parts  of  the  labyrinth,  and 
conveys  to  the  nervous  branches,  which  line  the  labyrinth,  the 
vibralions  originally  produced  on  the  drum.  The  mechanism  is 
complicated,  but  what  we  understand  must  increase  our  reve- 
rential admiration  of  the  skill  which  produced  it.  To  illus- 
trate the  cause  of  sound,  it  is  to  be  observed,  1st.  That  a  mo- 
tion is  necessary  in  the  sonorous  body,  for  the  production  of 
sound.  2dly.  That  this  motion  first  exists  in  the  small  and 
insensible  parts  of  the  sonorous  bodies,  and  is  excited  in  them 
by  their  mutual  collision  against  each  other,  which  produces 
the  tremulous  motion  so  observable  in  bodies  that  have  a  clear 
sound,  as  bells,  musical  chords,  &c.  3dly.  That  this  motion  is 
communicated  to,  or  produces  a  like  motion  in,  the  air,  or  such 
parts  of  it  as  are  fit  to  produce  and  propagate  it.  Lastly,  that 
this  motion  must  be  communicated  to  those  parts  that  are  the 
proper  and  immediate  instruments  of  hearing.  The  sonorous 
body  having  made  its  impression  on  the  contiguous  air,  that 
impression  is  propagated  from  one  particle  to  another,  accord- 
ing to  the  laws  of  pneumatics.  Sound  is  conveyed  through  air 
with  great  rapidity.  The  motion  of  sound  through  the  air  is  at 
the  rate  of  about  13  miles  in  an  hour. 
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SOfNn,  VELOCITY  OF.  By  Dr.  Olintliiis  Crccory.  ( \h- 
slracitd  lioiii  a  paper  by  Dr.  O.  in  tlic  Traiisacliuns  of  the 
("ainbiid;;*'  Pliilosopliiral  .Siicicty  for  1S2I.)  The  results  of 
(lie  experiments  liillierlo  made  to  (Icteniiiiie  llie  velocity  of 
sound  present  iici  extraordinary  discrepancy  ;  tlius, 

7eet  p«r  second.                                         Feet  per  second. 
Mr.  Rolierts  assigns  a  Cassini  de  Tliiery 1107 

velocity  of     MdO       Mepr llorj 

Mr.  Hovlo 1-200    i  Derliam 1 1  I'i 

Mr.  Walker  and  Du-  Muller     110!) 


liamel 13.18 

Mersciine   1471 

Tlio  Florence  Academy  .   1148 

A   series  of  experiments  undertaken  by  Dr.  Grccfory  pro 

diiccd  the  follow  in"'  results: 


I'ieket      IKIO 

Arraso    lIOG-32 


Vdncilj  of  sound. 

Ff.t. 

'  .ilir.  tlieriu.  27°     . 

.     10!)t-2 

Ditto  .    3;J      . 

.     10!)!)  i 

Ditto  .    3j       . 

.     1  1 0.2 

Ditto  .    45       . 

.     11073 

Ditto  .    69       . 

.     llli!)i 

^'clooit)'  of  sound.' 

Falir.  Ibcrin.  60° 
Ditto  .    64 

Ditto  .    6G 


Foc'l. 

111-2 

<  1114? 

niHi 
nii- 

Of  these  results,  some  have  been  obtained  in  the  day-time, 
others  in  the  nisht;  some  uhen  the  sound  has  been  transmitted 
over  the  surface  of  the  earth,  others  when  it  has  been  trans- 
mitted over  the  surface  of  water;  some  are  the  result  of  direct 
sound,  others  of  both  direct  and  rellcctcd  sound  ;  some  from 
the  report  of  cannons,  others  of  muskels,  others  from  the  sound 
of  bells.  Were  these  the  only  experiments  (says  Dr.  G.)  on 
the  subject  that  had  ever  been  made,  I  should  not  regard  them 
sulTiciently  extensive  to  justify  me  in  deducing  from  them  even 
an  approximative  rule.  Hut  as  they  have  beer  made  witli 
ijreat  care,  I  may  at  least  venture  to  present  a  rule,  which, 
while  it  includes,  with  only  slight  discrepancies,  all  the  preced- 
ing results,  is  simple  enough  to  be  easily  recollected  by  prac- 
tical men ;  and  may,  perhaps,  be  employed  in  oar  own  climate. 
His  this: 

At  the  temperature  of  freezing,  3.3°,  the  velocity  of  sound  is 
1100  feet  per  second. 

For  low  er  temperatures  deduct    )  ,    ,,  „  /•     ^ 

For  higher  temperatures  add        J  "'^"  *  ^°°^- 

'''T  .'!"'  IIIuI  !  for  every  degree  of  difference  from  33'^  on 
to  the  1100  S  J       t' 

Fahr.  therm,  the   result  will   shew  the  velocity  of  sound,  very 

nearly,  at  all  such  temperatures. 

Thus,  at  the  temperature  of  50°,  the  Yelocity  of  sound  is 
1100  X   J  (50—33)  =  llOSi  feet. 

At  temperature  60°,  it  is  1100  +  J  (60—33)=  11135  fed; 
agreeing  with  the  experimental  result  quite  within  the  limits  of 
a  practical  rule. 

The  above  practical  rule,  so  far  as  it  may  be  entitled  to  con- 
fidence, may  be  useful,  1st,  to  the  military  man,  in  determining 
the  distance  of  an  enemy's  camp,  of  a  fortress,  a  battery,  &c.  ; 
'2nd,  to  the  sailor,  in  determining  the  distance  of  another  ship, 
&c.  ;  3rd,  to  the  landsurveyor,  in  ascertaining  the  length  of  base 
lines,  &c.  in  conducting  the  survey  of  a  lordship  or  county  ; 
4th,  to  the  philosophic  observer,  in  appreciating  the  distances 
of  thunder  clouds  during  a  storm.  Yet  in  either  of  these  appli- 
cations, the  rule  must  be  regarded  as  approximative  only  ;  be- 
cause few  practical  men  can  be  expected  to  possess  a  time- 
measurer  for  less  intervals  than  tenths  of  seconds,  if,  indeed, 
so  small  :  and  an  error  of  a  tenth  of  a  second  will  occasion  a 
mistake  of  from  .37  to  40  yards  in  the  estimate  of  the  distance. 
Beyond  this,  however,  the  error  need  scarcely  ever  extend  ; 
because  a  mean  of  live  or  six  careful  experiments  will  usually 
give  the  interval  to  a  degree  of  correctness  far  within  the  limits 
just  specified.  Indeed,  an  error  of  from  30  to  40  yards  in  a 
distance  of  three  or  four  milea,  will,  on  most  occasions,  where 
such  approximative  estimates  are  required,  be  of  but  small  con- 
sequence. When  the  distance  exceeds  four  miles,  this  method 
of  approximating  to  it  can  only  be  employed  under  favourable 
circumstances  of  a  very  quiescent  atmosphere,  &o.  Combining 
the  results  of  experiments  here  recorded  with  those  which  have 
been  formerly  deduced  by  Dcrliara  and  others,  we  may,  I  tliink, 
conclude  unhesitatingly,  lst,-That  sound  moves  uniformly,  at 
least,  iu  a  horizontal  direction,  or  one  that  docs  not  de\i,ite 


greatly  from  horizontality.  2nd,  That  the  dilferencc  in  intensity 
of  a  sciiind  makes  no  appreciable  dilfcrenee  in  its  vilocily." 
;ird,  Nor.  ci)nsi(|uriitl),  does  adillViiiiee  in  the  instrument  from 
which  the  sound  is  emitted.  4th,  That  «iiiil  greatly  adcetii 
sound  in  point  of  intensity;  and  that  it  alfects  it  also  in  poin> 
of  velocity.  .Otii,  That  when  the  direction  of  the  wind  concurs 
with  that  of  the  sounil,  the  sum  of  their  separate  velocities 
gi\es  the  apparent  velocity  of  soun<l  ;  when  the  direction  of  the 
wind  opposes  that  of  the  sound,  the  dilferenx'c  of  the  separata 
velocities  must  be  taken.  6lh,  That  in  the  case  of  echoes,  the 
velocity  of  the  rellected  sound  is  the  same  as  that  of  the  direct 
sound.  7th,  That,  therefore,  <lislanees  may  frequently  bo 
measured  by  means  of  echoes.  Htli,  Tha«  an  augmentation  of 
IcMiperatiirc  occasions  an  augmentation  of  the  velocity  of  sound, 
ami  vice  fcrxA. 

SoiM).  the  French  academicians  made,  in  1738,  some  expe- 
riments for  measuring  the  velocity  of  sound:  the  linard  o. 
Longitude  renewed  these  investigations  in  modern  times,  with 
all  possible  precision,  when  they  found  that  the  velocity  of  sound 
iu  the  air,  at  the  temperature  of  6.J  degrees  Fahrenheit,  dilfcrs 
very  little  from  1011  feet  per  second. 

SouNDiioAUi),  in  on  Organ,  is  a  reservoir  ir.to  which  the 
wind,  drawn  by  the  bellows,  is  conducted  by  a  port  vent,  and 
hence  distributed  into  the  pipes  placed  over  holes  in  its  upper 
parts. 

Sound,  in  Geography,  denotes  in  general  any  strait,  or  inlet, 
of  the  sea,  between  the  two  headlands. 

SOUNDING,  the  operation  of  trying  the  depth  of  the  water, 
and  the  (lualily  of  the  ground,  by  means  of  a  plummet  sunk 
from  a  ship  to  the  bottom.  For  sounding  tlurc  are  two  plum- 
mets used,  one  of  which  is  called  tlie  hand-lead,  w  eighing  about 
eight  or  nine  pounds  ;  and  the  other,  the  deep  sea-lead,  weigh- 
ing from  twenty-five  to  thirty  pounds,  and  both  are  shaped  like 
the  frustum  of  a  cone  or  pyramid.  The  former  is  used  in 
shallow  waters,  and  the  latter  at  a  great  distance  from  the 
shore,  particularly  on  approaching  the  land  after  a  sea  voyage. 
Accordingly  the  lines  employed  for  this  purpose  are  called  the 
deep  sea- lead,  and  the  hand  lead-line.  The  hand  lead-line,  which 
is  generally  twenty  fathoms  in  length,  is  marked  at  every  two 
or  three  fathoms,  so  that  the  depth  of  water  may  be  ascertained 
either  in  the  day  or  night.  At  the  depth  of  two  or  three  fathoms 
there  are  marks  of  black  leather  ;  at  five  fatlioms  there  is  a  white 
rag  ;  at  seven  a  red  rag;  at  ten  black  leather;  at  thirteen  black 
leather;  at  fifteen  a  white  rag;  and  at  seventeen  a  red  rag. 
Sounding  with  the  hand  lead,  which  is  called  heaving  the  le&d 
by  seamen,  is  generally  performed  by  a  man  who  stands  in  the 
main-chains  to  windward.  Having  the  line  all  ready  to  run 
out  witiiout  interruption,  he  holds  it  nearly  at  the  distance  of  a 
fathom  from  the  plummet,  and  having  swung  the  latter  back- 
wards and  forwards  three  or  four  times,  in  order  to  a.-quire  the 
greater  velocity,  he  swings  it  round  his  head,  and  thence  as  far 
forward  as  is  necessary;  so  that  by  the  lead's  sinking  while 
the  ship  advances,  the  line  may  be  almost  perpeiidiculiir  when 
it  reaches  the  bottom.  The  person  sounding  then  proclaims  the 
depth  of  the  water,  in  a  kind  of  song,  resembling  the  cries  of 
London  hawkers.  Thus  if  the  mark  of  five  fathoms  is  close  to 
the  surface  of  the  water,  he  calls,  "  By  the  mark  five,"  and  as 
there  is  no  mark  at  four,  six,  eight,  &c.  he  estimates  those  num- 
bers, and  calls  "  By  the  dip  four."  If  he  judges  it  to  be  a  quar- 
ter or  a  half  more  than  any  particular  number,  he  calls,  "  .\nd  a 
quarter  five,"  "  And  a  half  four,"  &c.  If  he  perceives  the  depth 
to  be  three  quarters  more  than  a  particular  number,  he  calls  it 
a  quarter  less  than  the  next :  then  at  four  fathoms  and  three 
quarters,  lie  calls  "  A  quarter  less  five,"  Sec.  The  deep-sea  lead 
is  marked  with  two  knots  at  twenty  fathoms,  three  at  forty, 
four  at  fifty,  and  so  on  to  the  end.  It  is  also  marked  with  a 
single  knot  in  the  middle  of  each  interval,  as  at  twenty-five, 
thirty-five,  forty-five  fathoms,  &c.  To  use  this  lead  more  ell'ec- 
tnally  at  sea,  or  in  deep  water  on  the  sea-coast,  it  is  usual  pre- 
viously to  bring-to  the  ship  in  order  to  retard  her  course  ;  the 
lead  is  then  thrown  as  far  as  possible  from  the  ship  on  the  line 
of  her  drift,  so  that  as    it  sinks  the  ship  drives  more  perpen- 

•  The  consecution  of  tl:e  notes  in  a  tune,  Dotwitbstandint;  tlie  dilTerenee 
in  tlicir  intensilv,  boin^  uninterrnpted  when  beard  at  adistaucir,  furnislies 
ftn  elegnnl  and  decisire  ooiilirmaiioa  of  this  proposition. 
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dicularly  o-ver  it.  The  pilot  feeling  the  lead  strike  the  bottom, 
readily  discovers  tlie  depth  of  the  water  by  the  mark  on  the 
line  nearest  its  surface. 

In  Soundings,  implies  the  being  so  near  the  land,  as  that  a 
deep  sea  lead  will  attain  the  bottom,  which  is  seldom  practi- 
cable in  the  ocean. 

Soundings,  is  also  a  name  given  to  the  specimen  of  the 
ground;  a  piece  of  tallow  being  stuck  upon  the  base  of  the 
deep-sea  lead,  brings  up  distinguishing  marks  of  the  bottom, 
as  sand,  shells,  ooze,  &c.  which  adliere  to  it.  The  soundings, 
J.  e.  the  depth  of  the  water  and  the  nature  of  the  ground,  are 
carefully  marked  in  the  log-book,  as  well  to  determine  the  dis- 
tance of  the  place  from  the  shure,  as  to  correct  the  observations 
of  former  pilots. 

Sounding  Rod,  a  long  piece  of  iron,  marked  with  feet  and 
inches,  which  being  let  down  by  a  line  in  a  groove  by  one  of  the 
pumps,  indicates  what  water  there  is  in  the  well,  and  conse- 
quently whether  or  not  the  ship  leaks. 

SOUP,  a  kind  of  pottage  made  of  bread,  broth,  or  the  juice 
of  flesh,  with  various  other  ingredients,  usually  served  up  at  the 
beginning  of  a  meal.  Portable  Soup,  is  a  kind  of  cake,  formed 
of  concentrated  broth,  which  being  freed  from  all  fat,  and  by 
long  boiling  having  the  most  putrescent  parts  of  the  meat 
evaporated,  is  reduced  to  the  consistence  of  glue,  and  will  keep 
sound  for  many  years.  In  long  voyages  this  has  been  found  to 
be  a  most  valuable  article  of  food. 

SOUTH,  one  of  the  four  cardinal  points  of  the  compass. 

SOUTHING  of  the  Moon,  the  time  at  which  the  moon  passes 
the  meridian  of  any  particular  place. 

SOWING,  in  Agriculture,  the  act  of  scattering,  or  putting 
the  seeds  of  grain,  plants,  Sic.  on  or  into  the  ground,  in  order 
to  their  producing  crops. 

SPACE,  in  Geometry,  denotes  the  area  of  any  figure,  or  that 
which  fills  the  interval  or  distance  between  the  lines  that  ter- 
minate it. 

Space,  in  Mechanics,  the  line  a  moveable  body,  considered 
as   a  point,  is  conceived  to  describe  by  its  motion. 

SPADE,  a  well-known  tool  used  in  digging  the  soil ;  but  its 
form  is  varied,  according  to  the  purposes  to  which  it  is  applied. 

SPADING,  in  Agriculture,  is  the  taking  off  the  sward  or 
surface  of  grass  land  by  means  of  the  paring  spade,  with  an 
intent  to  burn  it. 

SPAN,  among  Sailors,  a  small  line  or  cord,  the  middle  of 
which  is  usually  attached  to  a  stay,  whence  the  two  ends  branch 
outwards  to  the  right  and  left,  having  either  a  block  or  thimble 
attached  to  their  extremities.  It  is  used  to  confine  some  ropes 
which  pass  through  the  corresponding  blocks  or  thimbles.  To 
span  in  the  rigging,  is  to  draw  the  upper  parts  of  the  shrouds 
togeth'^r  by  tackles,  in  order  to  seize  on  the  catharping  legs. 

Span,  a  measure  taken  from  the  space  between  the  thumb's 
end  and  the  tip  of  the  little  finger,  when  both  are  stretched 
out.  The  span  is  estimated  at  three  handbreadths,  or  nine 
inches. 

SPANDRIL,  in  Architecture,  the  open  space  between  the 
outward  moulding  of  an  arch,  from  its  impost  to  the  horizontal 
member  or  line  which  surrounds  it. 

SPANKER,  another  name  for  a  ship's  Driver,  which  see. 

SPAR,  in  Mineralogy,  a  name  given  to  those  earths  which 
break  easily  into  rhouiboidal,  cubical,  or  laminated  fragments 
with  polished  surfaces. 

SPARE,  an  epithet  applied  to  any  part  of  a  ship's  equipage 
that  lies  in  leserve,  to  supply  the  place  of  such  as  may  be  lost  or 
rendered  incapable  of  service ;  hence  we  say,  spare  tiller,  spare 
top-masts,  spare  sails,  &c. 

SPARROW.     SccFringilla. 

SPARROW-HAWK.     Sec  Falco. 

SPARS,  large  round  pieces  of  timber,  fit  for  making  top- 
masts, &c. 

SPASM,  in  Medicine,  a  cramp:  in  its  modern  sense  it  signi- 
fies a  continued  and  painful  contraction  of  a  muscle,  or  any 
portion  of  muscular  fibres,  and  in  this  signification  it  stands 
opposed  to  convulsion. 

SPAT!  LA  an  instrument  used  by  surgeons  and  apotheca- 
ries for  spreading  plasters,  &c. 

SPAVIN,  a  disease  in  horses,  which  being  a  swelling  or 
Stiffness  usually  in  the  ham,  causes  theui  to  halt, 


SPAWN,  in  Gardening,  the  progeny  of  plants,  or  other  vege- 
tables, which  consists  of  such  small  offsets,  suckers,  and  sprouts, 
as  rise  numerously  from  the  root  of  the  parent  stock.  These 
being  taken  off  and  planted,  will  readily  take  root,  and  become 
proper  plants. 

Spavvk,  Mushroom,  generated  in  old  hot-beds,  stable  dung 
moderately  dry,  and  the  yards  of  livery  stables,  is  the  seed 
whence  new  crops  of  mushrooms  spring. 

Spawn  of  Fish,  the  glutinous  deposites,  whence  new  genera- 
lions,  that  continue  the  species,  arise.  Each  kind  has  its  own 
peculiar  instinct,  in  reference  to  the  manner,  time,  and  place, 
of  providing  for  its  young;  but  the  variations  and  singularities 
of  the  tribes  belong  to  the  natural  history  of  the  species. 

SPAYING,  an  operation  performed  on  the  females  of  seve- 
ral kinds  of  animals,  to  prevent  any  further  conception,  and 
promote  their  fattening. 

SPEAKER, of  the  House  of  Commons,  a  member  of  the  house 
elected  by  a  majority  of  the  votes  thereof,  to  act  as  chairman  or 
president  in  putting  questions,  reading  briefs  or  bills,  keeping 
order,  reprimanding  the  refractory,  adjourning  the  house,  &c. 
The  first  thing  done  by  the  commons,  upon  the  first  meeting  of 
a  parliament,  is  to  choose  a  speaker,  who  is  to  be  approved  of 
by  the  king,  and  who,  upon  his  admission,  begs  his  majesty  that 
the  commons  during  their  sitting  may  have  free  access  to  his 
majesty,  freedom  of  speech  in  their  own  house,  and  security 
from  arrests.  The  speaker  is  not  allowed  tn  persuade  or  dis- 
suade in  passing  a  bill,  but  only  to  make  a  short  and  plain  nar- 
rative ;  nor  to  vote,  unless  the  house  be  equallv  divided. 

SPEAKING  TRUiVlPET,  a  tube  formed  to  collr-ct  the  im- 
pulses of  sound  in  speaking,  and  convey  them  forward  to  a  dis- 
tance.    See  Acoustics. 

Spear.     See  Lance. 

SPEARWORT,  in  Botany,  the  7?ffnM7if«?i(^  F/omiweus,  gene- 
rally deemed  poisonous,  but  frequently  used  for  medical  pur- 
poses. Tlie  leaves,  bruised  to  a  kind  of  paste,  and  applied  to 
the  skin,  will  soon  raise  a  blister.  To  sheep  it  proves  very 
pernicious. 

SPECIES,  a  terra  of  relation.  It  comprises  any  number  of 
individuals  of  the  same  common  character,  and  yet  it  is  less 
comprehensive  than  the  term  genus.  That,  .however,  which  is 
a  species  in  one  relation,  may  become  a  genus  in  another. 
Thus,  animal  is  a  species  as  ranged  under  Body,  but  it  is  a 
genus  in  reference  to  Man,  who  now  becomes  a  species  of  the 
more  generic  term  Animal. 

Species,  in  Algebra,  the  characters  or  symbols  made  use 
of  to  represent  quantities. 

SPECIFIC,  in  Medicine,  a  remedy  whose  virtue  and  effect 
IS  peculiarly  adapted  to  some  certain  disease,  is  adequate 
thereto,  and  exerts  its    whole  force  inmicdiately  thereon. 

SPECIFIC  GRAVITY,  the  relative  weight  of  equal  portions 
of  dilferent  kinds  of  matter.  For  lluids  and  solids,  the  common 
standard  of  reference  is  pure  distilled  water  at  62°  Fahrenheit, 
which  a  cubic  foot  will  weigh  1000  ounces.  The  specific  gra- 
vity of  water  is  called  1,  or  1000. 

SPECIFICATION,  a  statement  of  particulars  given  by  a 
builder,  an  engineer,  or  artist,  describing  the  dimensions  and 
the  peculiarities  of  the  work  he  is  about  to  undertake.  Specifi- 
cations must  always  be  given  when  patents  are  to  be  obtained. 

SPECTACLE,  some  remarkable  object  which  arrests,  or  is 
designed  to  arrest,  public  attention.  It  is  presumed  to  be 
always  behold  with  some  passion  or  emotion  of  the  mind. 

SPECTACLES,  an  optical  instrument,  consisting  of  two 
lenses  set  in  a  fran)e,  and  fixed  at  a  convenient  distance  before 
the  eyes,  to  assist  the  sight.  Spectacles  are  said  to  have  been 
invented  about  the  year  1299;  but  several  individuals  claim 
the  honour  of  this  discovery. 

SPECTRUM,  in  Optics.  When  a  ray  of  light  is  admitted 
through  a  small  hole,  and  received  on  a  white  surface,  it  forms 
a  luminous  spot.  If  a  dense  transparent  body  be  interposed, 
the  light  will  be  refracted  in  proportion  to  the  density  of  the 
medium  ;  bu  if  a  triangular  glass  prism  be  interposed,  the  light 
is  not  merely  refracted,  but  it  is  divided  into  seven  different 
rays.  The  ray  of  light  no  longer  forms  a  luminous  spot,  but  has 
assumed  an  oblong  shape,  terminating  in  semicircular  arches, 
and  exhibiting  seven  dilferent  colours.  This  image  is  called 
the  spectrum,  and,  from  being  produced  by  the  prism,  the  pria- 
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malic  spcTlrum.  These  ilifTorpnt  coloured  rajs  npprarinc  in 
(liU'iTcnl  pisceu  of  tlje  spfclriim,  shew  that  their  tefrjetive 
power  is  tliU'erent.  Those  whicli  ;ire  nearest  the  luiiliile  are  the 
least  rel'racteil,  and  those,  whieh  are  the  most  distant,  the  great- 
est. Tlie  order  of  iho  seven  rajs  ol  the  speelrirni  is  tlie  lullow- 
in);:  red,  orange,  yellow,  (;reen,  hlne,  indij;(),  violet.  Tlie  red, 
whieli  is  at  one  end  of  the  spectrum,  is  the  least,  and  the  vio- 
let, which  is  at  the  other  end,  is  Ihe  most  refracted.  Sir  Isaac 
Newton  found,  if  the  wlmle  speetnini  was  divided  intoJUiO  parts, 
the  numher  of  the  parts  oei  iipied  liy  each  of  ih"  colours  to  be 
the  following  :  — red,  •l.'j  parts  ;  orange,  '27;  yellow,  4S  ;  ijrcen, 
(iO;  hluf,  (iU;  inili;;o, -ill ;  and  violet,  80.  Tlieso  dillercnt  co- 
loured rays  are  not  sulijeel  to  furlher  di\isiiin.  No  channels 
elTccli'd  upon  any  of  lliem  liy  licin^  further  refracted  or  relleoted  ; 
and  as  they  dill'cr  in  refran|;iljility,  so  also  do  Ihey  diller  in  the 
power  of  inllcction  and  re(lc<'tion.  The  violet  rays  arc  found 
to  lie  the  most  retlexibic  and  inllexible,  and  the  red  the  least. 

SPECUL.VRES,  the  name  of  a  genus  of  fossils  of  the  talc 
class. 

SPECULUM,  in  Catoptrics,  is  a  metallic  relleetor  made  use 
of  in  catadinptric  telescopes,  instead  of  the  ohject-glass  used 
in  dioptric  telescopes. 

SPEECH,  the  act  or  art  of  expressing  thought  by  articulate 
sounds,  or  sijins  invented  for  that  purpose. 

SPEEDWELL.     See  Vkiiomca. 

SPELL,  a  kind  of  charm  to  drive  away  disease  by  hanging 
a  piece  of  paper  round  the  neck.  It  also  signifies  the  extend- 
ing an  inileliuite  but  strange  inlluence  over  a  person,  which 
prevents  the  regular  use  of  his  natural  powers.  Spell  is  like- 
wise used  for  a  given  period,  during  wlilcli  one  man  or  party 
relieves  another  in  doing  something  that  is  laborious.  In  tills 
sense  it  is  common  among  sailors  and  miners. 

SPERMACETI.  This  peculiar  oily  substance  is  found  in  the 
cranium  of  the  pbyseter  monoecplialus,  or  spermaceti  whale.  It 
is  obtained  also  from  some  other  species. 

SPHERE,  in  Mineralogy,  a  mineral  composed  of  nearly 
equal  parts  of  oxide  of  titanium,  silcx,  and  lime. 

Si'HiiiiR,  is  a  solid  contained  under  one  uniform  round  sur- 
face, such  as  would  be  formed  by  the  revolution  of  a  circle  about 
a  diameter  thereof  as  an  axis. 

SPHtuiE,  in  Astronomy,  that  concave  orb,  or  expanse,  which 
invests  our  globe,  and  in  which  the  heavenly  bodies  appear  to 
be  fixed  and  at  equal  distance  from  the  eye. 

SPHERICS,  the  doctrine  of  the  sphere,  particularly  of  the 
several  cjrcles  described  on  its  surface,  with  the  method  of  pro- 
jecting the  same  on  a  plane. 

SPHEROID,  a  solid  body  approaching  to  the  figure  of  a 
sphere,  though  not  exactly  round,  but  having  one  of  its  diame- 
ters longer  than  the  other. 

SPHINX,  the  llauk  moth,  a  genus  of  insects  of  the  order 
lepidoptera.  The  generic  character  is,  antenna;  thickest  in  the 
middle,  subprismatie,  and  attenuated  at  each  extremity  ;  wings 
dellectcd  ;  llight  strong,  and  commonly  in  the  morning  or  even- 
ing. 

SPHINX,  in  Sculpture,  a  figure  representing  a  fabulous 
monster  of  that  name.  It  is  portrayed  with  the  head  and 
breasts  of  a  woman,  the  wings  of  a  bird,  the  claws  of  a  lion, 
and  the  other  parts  of  the  body  like  those  of  a  dog  or  lion. 

SPHRAGIIIE,  or  Lcmnian  Enrth,  in  Mineralogy,  a  sub- 
stance resembling  fuller's  earth,  found  in  the  island  of  Lemnos 
in  the  Mediterranean.  It  is  in  high  repute  in  the  East  as  an 
antidote  against  poison  and  the  plague,  and  is  dug  only  once  a 
year,  and  that  with  great  solemnity. 

SPICA  VIRGINIS,  a  star  of  the  first  magnitude  in  the  con- 
gtellation  Virgo. 

SPICB,  any  kind  of  aromatic  drug  that  has  hot  and  pungent 
qualities ;  such  as  pepper,  nutmeg,  ginger,  cinnamon,  and 
cloves.  Some  include  under  this  term  senna,  cassia,  frankin- 
cense, S;c. 

SPIDER,  a  creature  too  well  known  to  require  any  particu- 
lar description.  Of  this  genus  one  hundred  and  twenty  species 
have  been  enumerated  ;  and  of  some,  the  natural  history  is 
exceedingly  curious. 

SPIELMANNIA,  a  genus  of  the  didynamia  angiospermia 
class  and  order. 

SPIGELIA,  WoRMGRASS,  a  genus  of  plants  belonging  to  the 
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class  of  pentandria,  and  order  of  monogynia  ;  and  in  the  nalii 
ral  svstrin    arranged  under   the  47th  order,  .ilellala.*. 

SPIkl'.,  in  Ciiniiery,  to  choke  up  the  touch  hole  with  a  nail, 
or  siiiiu'lhing  made  on  purpose,  so  as  to  rcnitcr  that  piece  of 
oriliianee  useless.  Spike  is  also  the  nail  or  instrument  vtitii 
which  Ihe  act  is  ell'ecteil. 

SPIKINi;  »;)  (//(  Orilinaiirc,  a  sea  phrase  used  for  ra.<)lcning 
a  <|ui>in  with  spikes  to  the  deck  close  to  the  breech  of  the  car- 
riage of  great  guns,  that  they  may  keep  close  and  (irm  lo  the 
ship's  sides,  and  not  get  loose  when  the  ship  rolls,  and  by  that 
means  endanger  the  breaking  out  of  a  butt-bead  of  a  plank. 

SPIN.\C1  A,  .'^l'l^A(  H,  a  genus  of  plants  hcloniring  to  the  class 
of  diu'cia,  and  lo  ihe  order  of  pentandria;  and  in  the  natural 
system  arrans;ed  under  the  12lh  order,  liolori'eea'. 

SPIN  DLH ,  on  Ship  lioard,  a  sort  of  iron  pin  tapering  at  the 
upper  end  lo  a  point.  It  is  lixcd  into  thi^  upper  end  of  the  top- 
gallant mast,  so  as  lo  carry  a  vane,  which  turning  thereon  hori- 
zontally, shews  the  direction  of  the  wind. 

SpiNDLK,  is  also  Ihe  name  of  the  lower  end  or  foot  of  a  cap- 
stan, which  is  shod  with  iron,  and  becomes  the  pivot  or  axis  on 
which  it  turns  in  the  saucer. 

SPINK,  the  backbone  in  any  animal,  but,  in  reference  to 
man,  it  is  ihe  articulated  bony  pillar  at  the  back  of  the  trunk, 
forming  the  foundation  or  basis  of  .support  and  connexion  to 
all  tlie  other  parts  of  the  frame. 

SPINELL.     See  RtiiY. 

SPINKT,  or  SriNNET,  a  musical  instrument  ranked  in  the 
second  or  third  place  among  harmonious  instruments. 

SPINNING,  the  art  of  condjining  animal  or  vegetable  fibres 
into  threads  or  cords,  by  twisting  them  together.  Wool,  silk, 
cotton,  llax,  and  hemp,  are  the  matters  most  commonly  employ- 
ed for  spinning  into  threads  ;  and  of  these  most  of  the  vegetable 
fibres,  except  cotton,  rc(|uire  to  be  wetted  during  the  operation 
of  spinning,  to  render  them  more  supple  ;  but  eo'tmi,  wool,  and 
silk,  are  spun  in  a  dry  state.  The  maehines  employ  ed  for  spin- 
ning are  of  very  diliercnt  kinds,  and  adapted  to  the  materials  to 
be  operated  upon  ;  but  they  have  all  a  spindle,  revolving  with 
a  rapid  motion  to  twist  tlie  fibres  which  arc  attached  to  the  end 
of  it,  and  are  supplied  in  a  regular  quantity,  as  fast  as  the 
twisting  inotion  of  the  spindle  will  form  them  into  a  thread  ; 
and  there  is  also  some  provision  of  a  bobbin  upon  the  spindle, 
to  take  up  and  retain  the  thread  when  made. 

The  must  ancient  mode  of  spinning  is  by  the  spindle  and 
distalf,  which,  though  exceedingly  simple,  was  attended  with 
much  labour,  and  as  the  produce  was  small,  the  original  method 
was  laid  aside.  This  simple  but  inconvenient  method  of  spin- 
ning, however,  becomes  very  cRieient,  when  the  spindle,  instead 
of  being  spun  upon  the. ground,  is  mounted  in  a  proper  frame 
and  turned  by  a  wheel  and  band  :  this  forms  a  machine  wliich 
is  callod  the  one-thread  wheel,  and  is  still  used  in  the  country 
for  spinning  wool  ;  the  spindle  is  luade  of  iron,  and  placed  hori- 
zontally, so  that  it  can  revolve  freely  ;  and  the  extremity  of 
the  spindle,  to  which  the  thread  is  applied,  projects  beyond  the 
support.  The  w  heel  which  turns  it  is  placed  at  one  side,  the 
pivots  of  both  being  supported  in  upright  pieces,  rising  up  from 
a  sort  of  stool.  The  spinner  puts  the  wheel  in  rapid  motion 
by  its  handle,  and  its  weight  is  snflicient  to  continue  the  motion 
for  some  seconds  ;  then  walking  backwards  ("rom  the  spindle,  in 
the  direction  of  its  length,  she  supplies  the  fibres  regularly,  and 
the  motion  twi.its  them  into  a  thread  ;  but  wlien  a  convenient 
length  is  spun,  the  spinner  steps  on  one  side,  and  reaches  out 
that  arm  which  holds  the  end  of  the  thread,  so  as  to  alter  the 
direction  of  the  thread,  and  bring  it  nearly  perpendicular  to  the 
length  of  the  spindle,  which  motion  gathers  or  winds  up  the 
thread  upon  the  middle  of  the  projecting  part  of  the  spindle. 
This  being  done,  she  holds  the  thread  in  the  dircetiun  of  the 
spindle,  so  that  it  will  receive  twist,  and  retreats  again  to  spin  a 
fresh  length  of  thread.  For  spinning  wool,  it  is  not  wound 
round  the  distalf  the  same  as  fiax,  but  the  spinner  holds  a  lock 
of  it  doubled  over  the  fore-fit!ger,  and  draws  away  the  fibres 
from  the  middle  part  of  a  lock,  to  do  which  with  regularity  is 
the  great  art  of  spinning  by  hand. 

A  spinning   machine   more  perfect  than  this  is  the  one-thread 
(lax-wheel,  with  spindle  and  llyer  ;  it  has  the  properly  of  con- 
stantly drawing   up    the  thread  as  fast   as  it   is  spun,  instead  of 
spinning  a  length  and  then  winding  it  upon  the  spindle. 
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An  improvement  was  made  in  the  spinning  wlieel  l)y  Mr.  An- 
tissome  jeais  ago,  which  was  an  application  of  what  Sir  Richard 
Arkwrigiit  had  before  invented.  The  object  is  to  obviate 
the  necessity  of  stopping  the  wheel  to  remove  the  thread  from 
one  h6ok  to  another,  in  the  manner  just  described.  For  this 
purpose  the  bobbin  is  made  to  move  regularly  backwards 
and  forwards  upon  the  spindle,  a  space  equal  to  its  length, 
so  tliat  every  part  will  in  succession  be  presented  opposite 
the  hook  over  which  the  thread  passes,  and  thus  receive  the 
thread  regularly  upon  the  whole  length  of  the  bobbin.  The  in- 
vention has  also  another  advantage  over  the  old  nietliod,  which 
always  winds  the  thread  in  ridges  upon  tlie  bobbin,  and  if  the 
thread  breaks  in  reeling  the  yarn,  the  whole  bobbin  may  as  well 
be  thrown  away,  because  the  thread  cannot  easily  be  found  again 
but  this  improved  wheel  always  winds  the  threads  across  upon 
one  another,  by  which  means  the  end  can  never  be  lost. 

It  was  not  until  the  latter  end  of  the  last  century,  that  spin- 
ning machines  of  greater  powers  were  constructed  ;  but  all 
threads  were  spun  by  one  of  the  machines  which  we  have  de- 
scribed ;  the  first  being  used  for  cotton  and  wool,  and  the  other 
with  the  bobbin  and  lljer,  for  flax  ;  but  for  the  very  coarse 
threads,  two  spindles  were  applied  to  the  latter  machine,  and 
the  spinner  having  the  wool  wound  round  a  band,  tied  it  round 
her  waist  instead  of  winding  it  upon  a  distaff,  and  was  thus 
able  to  draw  out  fibres  with  each  hand,  and  supply  two  spindles. 
The  first  improvement  of  any  importance  in  spinning,  was  that 
of  the  spinning  jenny  invented  by  Mr.  Hargraves,  as  related  in 
our  article  Weaving.  This  was  followed  by  the  slubbing  machine 
or  billy,  which  by  preparing  the  rovings  for  the  jenny,  a  work 
which  was  previously  performed  by  the  hand,  was  deemed  a 
considerable  acquisition. 

The  inventions  of  Sir  Richard  Arkwright  soon  superseded 
these  machines.  His  principal  invention  in  the  spinning  was 
the  introduction  of  the  rollers  to  draw  out  or  extend  the  fibres 
to  their  full  length,  which  is  by  this  means  much  more  perfectly 
performed  than  by  the  fingers  of  the  spinner.  For  the  imme- 
diate twisting  of  the  thread,  he  adopted  the  spindle,  bobbin,  and 
flyer  of  the  old  flax-wheel,  placed  in  a  vertical  position,  but 
added  to  it  the  important  improvement  of  raising  and  lowering 
the  bobbin,  to  distribute  the  thread  regularly  and  equally  upon 
all  the  length  of  it,  the  same  which  we  have  before  described  as 
being  applied  by  Mr.  Antis  to  the  common  spinning-wheel. 
The  spinning  jenny  was  again  introduced,  and  rendered  equal, 
and  for  some  purposes  superior,  to  the  water  frame,  by  Mr. 
Crumpton,  who  combined  with  it  the  system  of  rollers,  of  Sir 
Richard  Arkwright,  and  called  the  mule. 

The  great  success  attending  the  spinning  of  cotton  by  these 
machines,  induced  many  persons  to  atteinpt  the  spinning  of  flax 
and  wool  by  similar  means.  Short  wool,  for  the  manufacture 
of  cloth,  is  spun  by  the  billy  and  jenny  ;  but  flax  and  long  wool 
for  worsted  require  very  different  treatment  from  cotton  and  short 
wool,  particularly  the  flax,  owhig  to  the  great  length  of  the  fibres, 
and  to  their  being  of  such  irregular  lengths  ;  in  consequence, 
when  they  are  extended  by  the  rollers  on  Arkwright's  principle, 
some  fibres  will  be  broken,  if  the  distances  between  the  rollers  is 
too  small :  and  on  the  other  hand,  if  the  distance  is  too  great, 
the  fibres  will  not  be  properly  extended.  The  latter,  however, 
is  the  least  c\il  of  the  two  ;  and  in  consequence,  the  spinning 
frames  for  flax  have  the  rollers,  between  which  the  extension  or 
drawing  out  is  effected,  placed  at  a  distance  of  from  14  to  18 
inches  between  the  first  two  pair  of  rollers. through  which  the  flax 
passes  ;  the  next  two  pair,  six  or  eight  inches  ;  after  which  it  is 
passed  between  the  third  pair  of  rollers  at  a  distance  of  five  or 
six  inches,  and  then  delivered  to  the  spindles,  which  are  simi- 
lar to  those  of  the  water-frame,  but  placed  in  an  inclined  posi- 
tion. The  rollers  are  made  in  a  very  different  way  from  those 
for  cotton,  bcingonly  narrow  wheels  just  wide  enough  to  receive 
the  fibres  of  flax  between  them  ;  and  the  fibres  are  prevented 
from  getting  out  sideways  by  small  tin  spouts,  through  which 
the  flax  passes,  as  the  rollers  draw  it  forwards.  The  reason  of 
this  is,  that  the  flinty  surface  of  the  flax  would  soon  wear  a 
hollow  part  round  a  plain  roller,  which  would  then  let  the  flax 
slip  through  ;  but  the  narrow  wheel  wears  down  equally  over 
the  whole  breadth  of  its  edge.  The  lower  pair  of  these  rollers, 
or  wheels,  revolves  in  a  small  trough  of  water,  in  the  same 
manner  as  a  grindstone,   and  thus  keeps  the  flax  constantly 


wet,  which  is  necessary,  in  order  to  soften  t"iie  fibres,  and.  make 
them  spin  into  a  firm  and  smooth  thread. 

Worsted  is  also  spun  in  a  frame  resembling  the  water-frame 
of  Arkwright,  from  which  it  only  differs  in  the  relative  distances 
of  the  rollers,  by  which  the  drawing  out  or  extending  ol  the 
fibres  is  effected. 

Messrs.  Clarke  and  Bugby  obtained  a  patent  in  1806,  for 
improvements  in  a  machine  for  spinning  hemp  and  flax,  which 
is  intended  to  be  worked  by  hand  labour,  and  to  be  at  such 
a  small  expense,  as  to  bring  it  within  the  reach  of  small  manu- 
facturers. The  inventors  stale  it  to  be  constructed  upon  such 
safe  and  easy  principles,  that  no  length  of  experience  is  neces- 
sary to  enable  children  to  work  it ;  and  that  It  occupies  so  lit- 
tle space,  that  the  machines  may  be  placed  in  small  rooms,  out- 
buildings, and  other  cheap  places.  To  efleet  the  above  purpo  ■ 
ses,  it  was  necessary  to  get  rid  of  the  flyer  fixed  upon  the  spin- 
dle used  ill  the  old  machinery  for  spinning  hemp  or  flax,  which 
additions  require  a  power  in  proportion  of  five  to  one  ;  and  also 
to  surmount  the  difliculty  which  arises  from  the  want  of  elasti- 
city in  these  substances,  and  which  prevents  them  from  being 
spun  by  stretching  out,  at  the  same  time  that  the  thread  is 
twisted  in  the  manner  of  the  mule  or  jenny.  For  further  parti- 
culars see  Cotton. 

Spinning  Wheel,  in  Rope-making,  for  twelve  spinners  to  spin 
yarn  at  the  same  time  is  about  five  feet  in  diameter,  and  is  hung 
between  two  posts  fixed  in  the  ground  :  on  its  top  is  fixed  a  se- 
micircular frame,  called  the  head,  which  contains  12  whirls,  that 
turn  on  iron  spindles,  with  hooks  to  their  front  ends  to  hang  the 
hemp  on,  and  are  worked  by  means  of  a  leather  band  encircling 
the  wheel  and  whirls.  The  whirls  are  made  to  run  with  a  truer 
motion  when  the  head  on  the  rising  side  of  the  band  has  a  lar- 
ger segment  of  a  circle  than  the  falling  side  ;  or,  in  other  words, 
let  the  base  part  of  the  head  be  longer  from  the  middle  than  the 
opposite  or  failing  side,  by  which  means  the  band  will  be  kept 
equally  tight  over  the  whirls,  and  consequently  the  motion  will 
be  alike  to  all.  Heads  made  in  this  manner  have  the  wheels 
turned  alwnys  the  same  way. 

SPINSTER,  in  Law,  an  addition  usually  given  to  all  un- 
married women,  from  a  viscount's  daughter  downward. 

SPIRACULA,  in  Entomology,  holes  or  pores  on  each  side 
of  every  segment  of  the  abdomen,  through  which  insects  breathe. 

SPIRAL,  in  Architecture  and  Sculpture,  implies  a  curve 
that  ascends  winding  about  a  cone  or  spire,  so  that  all  the 
points  thereof  continually  approach  Ihe  axis. 

Spiral,  in  Geometry,  a  curve  line  of  the  circular  kind, 
which  in  its  progress  recedes  from  its  centre. 

SPIRALE,  Proportional,  are  such  spiral  lines  as  the  rbanib 
lines  on  the  terrestrial  globe. 

SPIRIT,  in  Physiology,  the  most  subtle  and  volatile  part  or 
juice  of  the  body,  by  means  of  which  its  various  functions  and 
operations  have  been  supposed  to  be  performed.  For  Spirits 
distilled,  see  Arac,  Brandy,  Rum,  kc. 

Spirit,  in  Theology,  signifies  any  incorporeal  being  that 
possesses  intelligence.  In  the  highest  sense,  God  is  a  spirit ; 
angels,  devils,  and  the  souls  of  men,  are  spirits.  The  term  is 
more  emphatically  applied  to  the  Holy  Ghost.  On  the  nature, 
qualities,  and  peculiar  properties  of  spirit,  tlie  disputations 
among  divines  and  metaphysicians  have  been  carried  to  an 
almost  immeasurable  length. 

SPIRITUALIZ.\TI0N,  in  Chemistry,  the  act  of  extract- 
ing spirits  from  natural  bodies. 

SPIRKETING,  that  range  of  planks  which  lies  between  the 
water-way  and  the  lower  edge  of  the  gun-ports  withinsidc  of  a 
ship. 

SPLICING,  among  Seamen,  to  join  the  two  ends  of  a  rope 
together,  or  to  unite  the  end  of  a  rope  to  any  part  thereof,  by 
interweaving  the  strands  in  a  regular  manner.  There  are  se- 
veral methods  of  splicing,  according  to  the  services  for  which 
it  is  intended  ;  all  of  which  are  distinguished  by  particular  epi- 
thets. 

The  short  splice,  is  used  upon  the  cables,  slings,  block-strops 
and  in  general  all  ropes  which  are  not  intended  to  run  through 
blocks,  or  where  the  splice  is  not  in  danger  of  being  loosened. 
It  is  made  by  untwisting  the  ends  of  two  ropes,  or  the  ends  of 
one  rope,  and  having  placed  each  of  the  strands  of  one  opposite, 
and  in  the  interval  between  two  strands  of  the  other,  by  pene- 
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tratinp;  the  latter  with  a  lid  ur  marline  spike,  parallel  to  the  axis 
or  IciiKlli  of  the  rope. 

The  loiij;  spliie,  otu'iipics  a  (greater  extent  of  rope,  but  hy  the 
three joiiilii^s  Ixii];;  lixcil  at  ii  (lislaiice  rroni  caeh  other,  the  iii- 
erease  of  liiilk  is  diviileil  ;  hence  it  is  nmeh  neater  and  sMiolhcr 
than  the  short  splice,  and  Ixtler  ailapted  to  lun  thriin;;h  the 
channel   of  a  liliiek.  S;e.  lor  wliieh  use  it  is  );eneraUy  inlended.  . 

The  ej'C-splice,  forms  a  sort  of  eye  or  eirele  at  the  end  of  a 
rope,  and  is  usi-d  for  splieinfj  in  tliiniMes,  hidls-eyes,  ^vc.  and 
sometimes  on  the  end  of  block-strops.  The  strands  are  therefore 
untwisted,  anil  tlieirextreinities  thrust  lhron;;li  the  three  strands 
in  that  part  of  the  rope  yyliereoji  the  s|>liee  is  to  he  formed,  and 
thence  passing  over  the  surface  of  the  second  strand,  tliey  arc 
attain  thrust  tliriiu;;h  the  third,  which  eoniplcti  s  the  opi  lalion. 
There  are  other  names  for  splices  niiulc  in  a  similar  nianner  to 
the  eye-spliee,  hut  for  a  dillcrent  purpose,  bciii^'  cliicfly  ns(  <l  in 
lead-lines,  loK-lines,  and  lishin;j  lines,  uheie  the  short  spli(-e 
woidd  be  liable  to  separation,  as  beint;  fiei|Uently  loosened  by 
the  water.  It  is  made  by  splieins  the  ends  of  two  lines  at  a 
short  distance  from  each  other;  and  the  extremities  of  each 
beins  interwoven  into  the  bi^ht  of  the  other  lines,  becomes  dou- 
ble in  the  extent  of  the  splice. 

Sl'LINTKUS,  the  pieces  of  a  ship's  side,  masts,  decks,  &c. 
which  being  knocked  oil'  by  a  shot,  acquire  great  velocity,  and 
frequently  do  more  damage  among  the  men  than  the  shot  itself. 

SlM-iNriili-At7nH;/,  sinnet  made  into  nets,  and  nailed  upon 
tlic  inner  part  of  the  ship's  sides,  to  lessen  the  cdcct  of  the 
splinters. 

SPOILS,  whatever  is  taken  from  an  enemy  in  war;  it  is 
frequently  denominated  booty. 

SI'ONDKE,  SpoND.iEtis,  in  ancient  Poetry,  a  foot  consisting 
of  two  Ion;;  syllables  as,  om-nes, 

SPON(;i.\,  SioNGii,  in  Natural  History,  a  genus  of  animals 
belonging  to  the  class  of  vermes  and  order  ofzoophyta.  It  is 
fixed,  llexihle,  and  very  torpid,  growing  in  a  variety  of  forms, 
composed  of  reticulated  libres,  or  masses  of  small  spines  inter- 
woven together,  and  clothed  with  a  living  gelatinous  llesh,  full 
of  small  mouths  or  holes  on  its  surface,  by  which  it  sucks  in  and 
throws  out  the  water. 

SPONGIOSE,  in  Anatou)y,  an  appellation  given  to  several 
parts  of  the  body. 

SPONSORS.     See  GoriFATHr.RS. 

SPONTANEOIS  COMBUSTION.  Many  vegetable  sub- 
stances, highly  dried,  and  heaped  together,  will  heat,  scorch, 
and  at  last  buist  into  a  llame.  Of  those,  the  most  remarkable 
is  a  mixture  of  the  expressed  oil  of  the  farinaceous  seeds,  as 
rape  or  lin^ieed  oil,  with  almost  any  dry  vegetable  (ibre,  such 
as  hemp,  cotton,  matting,  &.c.  and  still  more  so,  if  also  united 
with  lamp-black  or  any  other  carbonaceous  substance.  These 
mixtures,  if  kept  for  a  time  undisturbed  in  close  bundles,  and 
in  a  warm  temperature,  even  in  small  quantities,  will  often  heat 
and  burn  with  a  smothered  lire  for  some  hours  ;  and  if  air  be 
admitted  freely,  will  then  burst  into  flame.  'I'o  this,  without 
doubt,  may  be  attributed  several  accidental  conllagrations  in 
storehouses,  and  places  where  quantities  of  these  substances 
are  kept. 

SPONTOON,  is  a  weapon  much  like  a  halberd,  formerly 
used  instead  of  a  half-pike,  by  the  olTiccrs  of  foot. 

SPOON  DRIFT,  a  sort  of  showery  sprinkling  of  the  sea- 
water,  swept  from  the  surface  of  the  waves  in  a  tempest,  and 
Hying  according  to  the  direction  of  the  wind. 

SPOTS,  in  Astronomy,  dark  places  observed  on  the  discs 
of  the  sun,  moon,  or  planets.  Tliese  were  first  discovered  by 
Galileo  in  the  year  IGIO,  soon  after  he  had  completed  his  tele- 
scope. 

SPOUT,  the  name  of  a  trunk  for  conveying  water  from  od' 
the  tops  of  bnililings. 

Sroi'r,  Wilier,  or  Wnler  Spoiil,  in  Natural  History,  is  an 
extraordinary  elevation  of  the  water  at  sea,  and  is  very  daii- 
Kcrous  to  ships.  Its  first  appeirancc  is  in  the  fcrm  of  a  deep 
cloud,  the  upper  part  of  wliich  is  white,  and  the  tinder  blni^k. 
From  the  lower  part  of  this  cloud  hangs  down  a  conical  tid>e, 
its  biggest  end  at  the  top,  which  is  called  the  spnnt.  Under 
this  tube  the  sea  appears  in  a  state  of  boiling  anitation  ;  the 
water  rises,  ami  stands  as  a  eolunin  or  pillar,  some  y  ards  al  ove 
the  common  surface  ;  and  from  its  extremity  it  spreads  around 


in  a  kind  of  smoke.  Many  instances  have  occurred  where  lh« 
water  has  lisen  when  no  spool  has  been- visilile.  Water  spouts 
generally  ripprar  in  waiin  diy  weather,  and  when  the  sea  is 
iidm.  'ibis  phenomenon  is  supposed,  liy  some,  to  be  oceasnined 
by  eleetrieily,  while  otiier.s  ascribe  it  to  the  meeting  of  ronlrary 
winds.  It  is,  however,  adniitlecl.  that  water  .spouts  Irtqucntly 
appear  without  any  inilications  of  an  adequate  cause. 

SPRAT,  a  small  lisli  well  kmiwii  in  London  and  other  mar- 
kets. The  usual  length  is  about  lour  or  live  incdies,  anil  the 
body  deep.  I'rom  its  superlieial  appearance  some  have  eiro- 
neonsly  thnnghl  it  to  be  a  young  herring.  IJut  a  minute  exa- 
minalioii  will  prove  the  species  to  be  distinct. 

SPRAY,  the  sprinkling  or  foam  of  the  sea.  which  is  driven 
from  the  top  of  a  wave  in  stormy  wc  Mther.  It  dillers  from  the 
spoondrifl,  as  being  only  blown  occasionally  from  the  broken 
surface  of  a  high  wave;  wher<as  the  hitler  ronlioues  to  lly 
hoiizonlally  along  the  sea  without  intermission  during  the  ex- 
cess of  a  (empest  or  hurricane.     It  is  sometimes  called  spry. 

SPlilNti.  in  Natural  History,  a  fountain  or  source  of  water 
rising  out  of  the  ground. 

Si'iuNo,  in  Mechanics,  denotes  a  thin  piece  of  tempered  steel, 
or  other  elastic  substance  ;  which  being  wound  up,  serves  to  put 
several  machines  in  motion  by  its  elasticity,  or  endeavour  to 
unbend  itself;  such  is  the  spring  of  a  clock,  vsateli,  &c. 

Si'RiNo,  among  Sailors,  implies  acrack  running  transversely 
or  obliquely  through  any  part  of  llie  mast  or  yard,  so  as  to  ren- 
der it  uns.ife  to  carry  the  usual  ipiantily   of  sail  thereon 

Si'RiNc;,  is  also  a  rope  passed  out  of  a  ship's  stern,  and  at- 
taelied  to  a  cable  proceeding  from  her  bow,  when  she  lies  at 
anchor.  It  is  usually  perrormcd  to  bring  the  ship's  broad  side, 
or  battery  of  cannon,  to  hear  upon  some  distant  oliject,  as  an. 
other  ship,  a  fortress  on  the  coast,  &e.  When  a  ship  rides  by 
anchois  which  are  only  attached  to  one  end,  she  will  nio\e  like 
a  wcather-eock,  according  to  the  direction  of  the  wind  or  tide. 
Now,  if  a  rope  be  extended  to  theolherend  to  the  same  anchor, 
it  is  evident  that  by  slackening  one  of  these  ropes,  and  keeping 
the  other  fast,  her  side  will  lie  more  or  less  ohlii|uely  to  the 
w  ind  or  tide  as  occasion  may  require,  so  as  to  be  opposed  to  any 
distant  object  to  the  right  or  left.  For  instance,  if  a  ship  ride 
with  her  head  northerly,  and  is  required  to  cannonade  a  fortress 
lying  on  the  south  or  south-east,  a  hawser  is  run  out  of  the 
stern,  and  being  carried  forward  without  her  fid,  is  attached  to 
the  cable,  at  a  competent  distance  ahead  of  the  ship  ;  the  haw- 
ser is  then  tightened  by  the  cap.stan  or  tackl^es,  and  the  cable 
being  slackened  the  ship  immediately  turns  her  side  towards 
the  object  intended  to  be  battered. 

Spuing,  is  likewise  a  rope  extending  diagonally  from  tlie 
slernofone  ship  to  the  head  of  another  which  lies  abreast  of 
her  at  a  short  distance,  and  is  performed  to  make  one  of  the 
ships  sheer  olf  to  a  greater  distance  from  the  other.  Springs  of 
this  kind  are  occasionally  applied  to  a  wharf  or  pier  for  the 
same  purposes. 

7'o  S'lniiif/  a  Mast,  Yard,  See.  is  to  crack  it  transversely  or 
ohli(|uely. 

.Si'KiNG  Tide,  the  periodical  excess  of  the  elevation  and  de- 
pression of  the  tide,  which  happens  soon  after  the  new  and  full 
moon. 

SPRINGS.  On  the  different  Properties  of  Metal  and  Wooden.— 
The  S|iring  is  not  only  a  very  useful  auxiliary,  but  an  indis- 
pensable requisite,  in  many  pieces  of  mechanism.  IJut,  from 
the  dilheulty  of  getting  springs  to  stand,  as  the  workmen  ex- 
press it,  to  their  temper,  they  are  not  so  freciuenlly  applied  to 
the  purposes  of  mechanics  as  otherwise  they  might  be.  (ireat 
judgment  and  skill,  as  every  one  knows  who  is  conversant  with 
the  subject,  are  reipiired,  to  give  to  a  metal  spring  its  due  de- 
gree of  temper  ;  for,  if  made  loo  hard,  it  snaps  ;  if  not  hard 
enough,  it  sets.  Metal  springs,  however,  freipiently  fail  from 
.■mother  cause,  which  is  very  little  understood  ;  in  eonse(|iu'nee 
of  which,  the  failure  is  usually  attributed,  though,  as  (;rcsenlly 
will  be  seen,  unjustly,  to  the  nnskilfulness  of  the  workman.  It 
is  a  cireumstanee  not  commonly  observed  respecting  a  metal 
spring,  that  if  it  has  not  snmethi;ig  to  slop  against,  but  is  suf- 
fered to  vibrate  after  performing  tiie  requisite  action,  it  will,  in 
a  short  space  of  time,  if  the  ;iction  be  frei|ucnlly  repeated,  either 
break  or  set.  Whence  this  property  arises,  is  not  at  present 
the  object  of  inqwiiy.     It  is  mentioned,   that,  in  cases  which 
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will  admit  of  it,  lliis  iuconveniency  may  be  guarded  against. 
In  those  cases  in  wliicli  the  vibration  cannot  conveniently  be 
avoided,  a  wooden  spring,  which  is  not  subject  to  the  like  in- 
couvenience,  is  the  best,  and  perhaps  llie  only  substitute.  A 
wooden  spring  is,  in  the  property  alluded  to,  the  reverse  of  a 
metal  one  :  if  stopped  in  its  vibralion,  it  soon  sets  or  breaks  ; 
if  permitted  to  vibrate,  its  temper  or  elasticity  sulfers  not  the 
smallest  diminution.  Some  years  ago,  the  Reverend  Edmund 
Cartwright  established  a  mill  for  a  manufacturing  purpose, 
(we  believe,  for  weaving  by  power,  which  was  first  introduced 
by  him,  and  for  wliicli  he  was  afterwards  rewarded  by  parlia- 
ment.) In  this  mill  he  had  occasion  to  apply  springs,  under 
the  circumstances  mentioned  above;  he  at  first  attempted  to 
make  use  of  metal  ones,  but  in  vain,  being  never  able  to  make 
them  stand  a  single  day's  work.  He  tried  every  kind  of  steel, 
and  employed  many  difVerenl  workmen,  but  still  without  suc- 
cess. Merely  as  a  ten)porary  expedient,  till  such  time  as  he 
could  get  a  fresh  supply  of  steel  springs,  he  one  day  tried  a 
wooden  one,  which,  to  his  agreeable  surprise,  completely  an- 
swered his  purpose  ;  and  from  that  time,  as  may  be  concluded, 
lie  never  used  any  other  than  wooden  ones.  The  experiment 
was  perfectly  decisive  :  the  springs  were  in  daily  action  for  four 
years  successively,  making,  in  a  common  way,  from  forty  (o 
fifty  strokes  in  a  minute,  on  an  average.  At  the  expiration  of 
the  four  years,  those  springs  which  had  escaped  accidents  were 
as  elastic,  and  as  strong,  as  when  first  put  into  action.  The 
wood  they  were  made  of  was  red  deal,  clean  grained,  and  per- 
fectly free  from  knots.  To  many  manufacturers  who  employ 
machinery  for  various  purposes,  in  which  springs,  that  must  be 
suffered  to  vibrate,  form  a  part,  tliis  information,  which  may  to 
some  appear  trivial,  will  be  found  highly  useful. 

SPRINGES,  a  sort  of  noose  made  of  liorse-hair,  and  some- 
times spread  on  the  ground,  supported  by  a  twisted  willow,  to 
ensnare  birds.  Springes  are,  however,  used  in  various  other 
ways,  being  occasionally  set  in  hedges,  on  the  boughs  of  trees, 
and  in  other  places  to  which  birds  resort. 

SPRIT,  a  small  boom  or  pole,  which  crosses  the  sail  of  a 
boat  diagonally  from  the  mast  to  the  upper  aftmost  corner, 
which  it  is  used  to  extend  and  elevate  ;  the  lower  end  of  the 
sprit  rests  in  a  sort  of  wreath,  called  the  snotter,  which  encir- 
cles the  mast  at  that  place.  These  kind  of  sails  are  accord- 
ingly called  sprit-sails. 

Sprit  Sail,  is  also  a  sail  attached  to  a  yard  which  hangs 
under  the  bowsprit.  It  is  furnished  v^ilh  a  large  hole  towards 
each  of  its  four  corners,  to  evacuate  the  water  with  which  the 
cavity  or  belly  of  it  is  frequently  filled  by  the  surge  of  the  sea, 
when  the  ship  pitches. 

Sprit  Sail  Top-sail,  a  sail  extended  above  the  former  by  a 
yard  which  hangs  under  the  jib-boom  ;  the  clues  of  this  sail  are 
hauled  home  to  the  sprit-sail  yard  arms,  after  which  the  sail 
is  drawn  out  towards  the  extremity  of  the  boom,  as  any  other 
top-sail  yard  is  hoisted  upon  its  mast.  Formerly,  the  sprit-sail 
top-sails  were  set  on  a  mast  which  was  erected  perpendicularly 
on  the  end  of  the  bowsprit,  but  this  method  has  of  late  been 
justly  rejected  as  inconvenient  and  dangerous  to  the  bowsprit, 
although  serviceable  in  light  breezes. 

Sprit  Sail  Top-ijallaut  Sail,  is  set  upon  the  flying  jib-boom, 
in  the  same  manner  that  the  sprit-sail  top-sail  is  set  upon  the 
iuner  jib-boom  :  this  sail  is,  however,  very  rarely  used. 

SPROUT,  the  common  name  of  a  young  shoot,  offset,  or 
sucker,  which  is  thrown  out  by  the  parent  plant  or  tree. 

SPRUCE-BEER,  a  cheap  and  wholesome  liguor,  wliicli  is 
thus  made  :  Take  of  water  sixteen  gallons,  and  boil  the  half  of 
it.  Put  the  water  thus  boiled,  while  in  full  heat,  to  the  cold 
pari,  which  should  be  previously  put  into  a  barrel,  or  other  ves- 
sel;  then  add  sixteen  pounds  of  treacle  or  molasses,  with  a  few 
table-spoonfuls  of  the  essence  of  spruce,  stirring  the  whole  well 
together  ;  add  half  a  pint  of  yeast,  and  keep  it  in  a  temperate 
situation,  with  the  bung-hole  open  for  two  days,  till  the  fer- 
mentation is  abated.  Then  close  it  up,  or  bottle  it  ofl',  and  it 
will  be  fit  for  being  drunk  in  a  few  days  afterwards. 

SPUNGE,  an  instrument  used  to  clean  the  cannon  after  firing, 
and  to  extinguish  any  sparks  that  may  remain  behind.  They 
are  sometimes  made  of  bristles  resembling  a  round  brush,  but 
more  generally  of  sheep-skin  with  the  wool  outwards,  nailed 
upon  a  block  of  wood  nearly  as  large  as  the  caliber  of  the  piece 


The  block  is  either  fixed  upon  a  long  wooden  staff,  or  upon  a 
thick  piece  of  rope,  well  stiffened  by  serving  it  with  spun-yarn. 
Tills  latter  is  much  more  convenient  on  board  of  ships,  on  ac- 
count of  its  flexibility  ;  and  is  generally  furnished  with  a  block 
at  the  upper  end,  to  use  as  a  rammer.  To  spunge  a  gun,  is  to 
clean  it  out  with  the  sponge  ;  and  should  be  constantly  repeated 
alter  every  explosion. 

Spunge,  or  Sponge,  a  marine  substance  found  adhering  to 
rocks,  shells,  &c.  under  cover  of  the  sea-water,  or  on  the  sides 
of  rocks  regularly  visited  by  the  tides.  It  was  long  disputed 
H'hetlier  this  production  of  nature  lielonged  to  the  mineral,  the 
vegetable,  or  the  animal  kingdom;  but  it  is  now  ascertained  to 
be  of  animal  origin,  being  the  fabric  and  habitation  of  some 
species  of  worm  or  polype. 

SPUN-YARN,  a  small  line  or  cord  formed  of  two,  three,  or 
more  rope-yarns,  twisted  together  by  a  winch;  the  yarns  arc 
usually  drawn  out  of  the  strands  of  old  cables  and  knotted  to- 
gether. Spun-yarn  is  used  for  various  purposes,  as  seizing  and 
serving-ropes,  weaving  mats,  &c. 

SPUR,  a  piece  of  metal,  consisting  of  two  branches  encom- 
passing a  horseman's  heel,  and  a  rowel,  in  form  of  a  star,  ad- 
vancing out  behind  to  prick  the  horse. 

SPY,  a  person  hired  to  watch  the  actions,  motions,  &c.  of 
another,  particularly  of  what  passes  in  a  camp.  When  a  spy 
is  discovered  he  is  hanged  immediately. 

SQUACCO,  a  large  bird  of  the  heron  kind,  that  is  bold  and 
fierce.  Its  head  is  adorned  with  a  crest  of  black,  while,  and 
yellow  ;  and  its  plumage  is  variegated  throughout  with  the  same 
tints. 

SQUAD,  in  Military  language,  denotes  a  small  number  of 
horse  or  foot,  collected  for  the  purpose  of  exercise. 

Squad,  Auhvard,  consists  of  such  recruits,  and  others,  as 
cannot  go  regularly  through  their  military  evolutions.  It  is 
frequently  used  as  a  terra  of  reproach  to  such  officers  and  men 
as  are  deficient  in  their  duty. 

SQUADRON,  in  Military  Afi'airs,  denotes  a  body  of  horse, 
whose  number  of  men  is  not  fixed,  but  is  usually  from  one  to 
two  bundled.  Each  squadron  usually  consists  of  three  troops 
of  fifty  men  each. — Squadron,  in  Naval  Allairs,  either  implies 
a  detachment  of  ships  employed  on  any  particular  expedition, 
or  one-third  part  of  a  naval  armament. 

SQUALL,  a  sudden  and  violent  gust  of  wind,  usually  occa- 
sioned by  the  interruption  and  reverberation  of  the  wind  from 
high  mountains.  These  are  very  frequent  in  the  Mediterranean, 
particularly  that  part  of  it  which  is  known  by  the  name  of  the 
Levant,  as  produced  by  the  repulsion  and  new  direction  which 
the  wind  meets  with  in  its  passage  between  the  various  islands 
of  the  Archipelago. 

A  Black  Squall,  one  attended  with  a  dark  cloud,  which  oc- 
casions a  diminution  of  the  usual  quantity  of  light.  A  While 
Squall,  produces  no  such  dimiuution.  A  Tliich  Squall,  is  ac- 
companied with  rain,  sleet.  jScc. 

SQUALUS,  the  S/iarh,  in  Natural  History,  a  genus  of  fishes 
of  the  order  cartilaginei.  These  animals  are  never  found  in 
rivers  or  lakes,  inhabiting  only  the  sea,  and  carrying  terror  and 
destruction  wherever  they  appear.  They  grow  in  some  species 
to  the  weight  of  three  or  four  thousand  pounds.  They  occa- 
sionally emit  a  phosphoric  illumination,  visible  by  night.  They 
produce  their  young  alive,  several  at  a  birth,  but  every  one 
enclosed  in  a  transparent  hornlike  substance,  lengthened  at  the 
extremity  into  a  thread  which  attaches  to  fixed  substances, 
such  as  rocks  or  weeds.  Some  appear  to  live  on  vegetables 
chiefly,  but  the  greater  number  are  rapacious  of  animal  sub- 
stances in  the  extreme.  They  seize,  indeed,  whatever  they  find, 
with  the  most  violent  avidity,  following  in  the  wakes  of  ships, 
for  the  sake  of  nearly  every  thing  thrown  from  them,  and  are 
fatal  to  those  mariners  who  slip  from  their  hold  on  the  rigging 
into  the  sea,  in  which  case  the  sharks  are  seen  to  tear  them  to 
pieces,  with  all  the  violence  of  competition.  They  are  in  most 
instances  solitary  wanderers  through  the  ocean,  but  in  some 
species  they  arc  gregarious.  They  contain  large  quantities  of 
oil,  and  their  skin  is  convertible  to  several  useful  purposes. 

SQUARE,  among  Sailors,  is  a  terra  peculiarly  appropriated 
to  the  yards  and  their  sails,  either  implying  that  lliey  are  at 
right  angles  with  the  mast  or  keel,  or  that  they  are  of  greater 
extent  than  usual.     Thus,  when  the  yards  hang  at  right  angle* 
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with  tlic  mast,  tlicy  arc  said  to  Ijc  siiunre  !>)  Ihe  lifts;  ulion 
tijey  liani;  [lerpendiciilar  to  llie  ship's  Icn^rtli.  ihcy  arc  called 
square  lij  the  braces;  hut  when  tlicy  lir  in  a  (Urcc(i(iri  perpen- 
dicular to  the  plane  of  Ihc  keel,  they  ore  sipiaie  hy  the  lifts  and 
hrnces  ;  or,  in  other  words,  they  haii;;  diiei'lly  aeicss  the  ship, 
and  parallel  to  the  horizon.  The  yaulsare  said  to  Ix^  very 
siiuarc,  when  Ihey  arc  of  extraordinary  length,  and  Ihe  same 
epithet  is  applied  to  their  sails  with  respect  to  Ihcir  hrcadlli. 

SQVARf.-rif/i/ed,  is  a  vessel  used  in  eontradistiiiclion  to  all 
vessels  hIiosc  sails  are  extended  hy  stays,  lalccn,  or  lu;;-sail 
yards,  or  hy  ^alls  and  hoonis,  the  usual  situation  of  which  is 
nearly  in  a  plane  with  the  keel. 

Sin\K\  Sail,  is  any  .'■ail  extended  to  a  yard  suspended  hy 
the  middle,  and  hansiu^T  parallel  to  the  horizon,  as  distinsuished 
from  otiur  sails  which  arc  extended  ohliipicly.  .SV/Hn)c  Siiil,  is 
also  the  name  of  a  sloop's  or  cutter's  sail,  wlijch  hauls  out  to  the 
lower  yard,  called  the  square-sail  yard.  This  sail  is  only  used 
in  fair  winds,  or  to  scud  in  a  tempest.  In  the  former  case  it  is 
furnished  with  a  large  additional  part  called  the  honnct,  Hhich 
is  then  atlaclicd  to  its  botloni,  and  removed  »  hen  it  is  necessary 
to  scud. 

SQUARE.     See  Gf.ometry. 

Sqi'are  Numblu,  the  product  of  a  number  multiplied  into 
itself. 

Square,  in  the  Military  Art,  a  particular  formation  into 
which  troops  are  thrown  on  critical  occasions  particularly  to  re- 
sist the  charge  of  cavalry. 

SQUARE  SoLiK,  is  a  body  of  foot,  where  both  rnnks  and 
files  are  equal.  It  was  formerly  held  in  great  esteem  ;  but  when 
the  prince  of  Nassau  introduced  the  hollow  square,  this  was 
soon  nep;lecled. 

Square,  Hollow,  is  a  body  of  foot  drawn  np,  with  an  empty 
space  in  the  centre,  for  the  colours,  drums,  and  bafjgajje  facing 
every  way,  to  resist  the  charge  of  the  horse. 

Squarh,  Oi/«?ii7,  a  square  which  is 'not  at  right  angles,  but 
represents  the  li:;ure  of  an  oblong,  whose  sides  are  unequal. 

Square,  i'«iy'c(<,  a  square  whose  sides  arc  equal  and  at  right 
ansles. 

SQUILL,  or  Sea  Onion,  in  the  Materia  Mcdica.  The  roots, 
orrallier  ihe  bulbs,  of  this  species,  are  the  parts  that  are  used 
in  mcdii  inc.  There  are  two  sorts,  the  white  and  the  red_  but 
the  latter  is  generally  preferred.  Siiuills  grow  naturally  on 
sea-shores,  or  in  ditches  to  K^liich  salt  water  has  access.  From 
Spain  and  the  Levant,  large  quantities  are  annually  imported 
into  England. 

SQUINTING,  an  irregular  position  and  motion  of  the  eyes, 
in  which  their  axes  do  not  converge  to  the  object  looked  at. 

SQUIRREL,  a  small  animal  well  known  in  England,  and  in 
most  other  warm  or  temperate  climates,  where  woods  abound. 
During  the  summer  it  provides  for  the  contingencies  of  winter, 
by  la\  ing  up  a  store  of  nuts  and  other  fruits.  Its  tail  is  formed 
chiclly  of  bushy  hair,  and  being  nearly  as  lar{;e  as  its  body, 
.serves  it  in  some  measure  instead  of  wings,  when  darting  from 
one  tree  to  another,  or  even  descending  to  the  ground.  Of  the 
English  squirrel  the  llesli  is  said  to  be  delicate,  and  of  an  ex. 
cellent  llavour. 

ST.\BLE,  a  building  constructed  for  horses  and  other  ani- 
mals, being  furnished  with  stalls,  and  proper  contrivances  to 
contain  their  food  and  necessary  equipments. 

STACK,  a  quantity  of  corn,  hay,  pease,  pulse,  straw,  or  stub- 
ble, regularly  piled  up  and  thatched,  to  protect  it  from  the  in- 
clemencies of  the  weather.  Various  forms  prevail  in  dilferent 
districts,  and  tlie  dimensions  are  regulated  by  local  circum- 
stances. 

STADIUM,  an  ancient  Greek  long  measure,  about  a  furlong. 

ST.VFF,  among  Seamen,  a  light  pole  erected  in  diflercnt 
parts  of  a  ship,  whereon  to  hoist  and  display  the  colours.  The 
^jiiiV/n  .S<«/^,  is  reared  immediately  over  the  stern,  to  display 
the  ensign.  The  Jack  Staff  is  fixed  at  the  end  of  the  bowsprit, 
to  extend  the  jack.  XFlag  Staff,  is  erected  at  each  of  the  mast- 
ends,  orformedby  their  upper  ends  to  support  the  flag  or  pendant 
of  the  respective  squadron  or  division  to  which  the  ship  belongs. 

ST.\G.  the  Red  Deer,  or  Halt. 

ST.VtIE,  among  Ship-carpenters,  is  a  machine  composed  of 
planks,  let  over  the  sides  by  ropes,  whereon  the  people  may 
stand  when  repairing,  caulking,  or  paying  the  ship's  sides, 
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wales,  &.C.  A  Floating  Stage,  is  one  which  nec<ls  not  the  sup- 
port of  ropes,  being  sulTicicntly  large  and  linn  to  bear  upon 
the  water. 

ST.\G(J  EU.S,  a  disease  in  horses,  nearly  allied  to  apoplexy 
in  human  beings.  It  consists  of  a  giddiness  in  the  head,  and  is 
sometimes  indicated  by  madness. 

.ST.M  RC.\.Si;,  an  ascent  enclosed  between  fHownll8,ora 
balustrade,  consisting  of  steps  or  stairs,  with  landing  places 
and  rails;  serving  to  make  a  communication  betMccn  the 
several  stories  of  a  house. 

.ST.\LAC;TnMC,  or  .S  r m.actagnia,  stony  concretions  resem- 
bling i:ic!es.in  Natuial  History;  or  crystalline  spars  formed  into 
ohiong,  conieal,  loiiiid,  or  irregulai  bodies,  compose<l  of  various 
crusts,  and  usually  found  hanging  in  form  of  icicles  from  the 
roofs  of  grottoes. 

STALK,  that  part  of  a  jjlant  viliioh  rises  immediately  from 
the  root,  and  supports  the  leaves,  llowcrs,  and  fruits. 

STAMIN.V,  in  the  animal  body,  arc  defined  to  be  those 
simple  original  parts,  which  existed  fir^t  in  tin-  embryo. 

STA.MMERING,  a  hesitation  in  pronunciation,  or  inter- 
ruption of  speech,  which  seems  generally  to  arise  from  fear, 
eagerness,  or  some  violent  passion.  This  should  be  checked  as 
much  as  possible  in  its  early  stages,  by  slow  and  deliberate 
pronunciation;  for  once  confirmed  into  a  habit,  it  becomes 
inveterate. 

ST.V.MP  DiTiFS,  a  tax  imposed  upon  all  parchment  and 
paper  on  which  any  legal  proceedings  are  written;  and  also 
upon  licenses  for  retailing  wines;  upon  all  almanacks,  news- 
papers, advci  tiscmcnts,  cards,  dice,  and  pamphlets  of  a  certain 
description. 

Spa. MI'S,  in  Metallurgy,  large  heads  of  iron  fastened  to  tim- 
bers that  are  lifted  by  the  revolution  of  a  water  wheel.  These 
falling  on  the  ore  that  is  incorporated  with  refuse,  beat  the 
w  hole  to  powder,  that  the  valuable  parts  may  be  separated  from 
the  useless,  and  preserved. 

STANCHIONS,  those  pillars  which  being  set  up  pillar-wise, 
support  and  strengthen  the  waste-trees,  but  are  chielly  intended 
to  support  the  weight  of  the  artillery.  They  are  used  for  various 
purposes. 

S  rANCHioNs  of  Ihe  Nettings,  are  either  slender  bars  of  iron 
mIiosc  lower  ends  are  fixed  in  iron  sockets  at  proper  distances, 
or  square  wooden  pillars  let  into  the  upper  part  of  the  ship's 
side. 

STANDARD,  in  Ship-building,  is  an  inverted  knee,  placed 
upon  the  deck  instead  of  beneath  it,  and  having  its  vertical 
branch  pointed  upwards  from  that  which  lies  horizontally. 

Royal  Standard,  a  flag  in  which  the  imperial  ensigns  of 
England,  Scotland,  and  Ireland,  arc  quartered,  together  with 
the  armorial  bearings  of  Hanover.  It  is  never  hoisted  unless 
when  the  king  is  on  board,  at  which  time  it  is  displayed  at  the 
main- top-gall  ant-mast  head. 

Standard,  in  Commerce,  the  original  of  a  weight,  measure, 
or  coin,  committed  to  the  keeping  of  a  magistrate,  or  de- 
posited in  some  public  place,  to  regulate,  adjust,  and  try  the 
weights  used  by  particular  persons  in  traflic. 

Standard,  in  .Military  allairs,  a  measure  by  which  men  en- 
listed into  his  majesty's  service  have  the  regulated  height 
ascertained. 

Standard,  in  War,  a  sort  of  banner  or  flag,  borne  as  a  sig- 
nal for  the  joining  together  of  several  troops  belonging  to  the 
same  body. 

STANDING,  in  the  Sea  Language.  Standing  part  of  the 
sheet,  is  that  part  of  it  which  is  made  fast  to  a  ring  at  the  ship's 
quarter.  Standing  part  of  a  tackle,  is  the  end  of  the  rope  where 
the  block  is  fastened.  Standing  ropes,  are  those  which  do  not 
run  in  any  block,  but  are  set  tavvt  or  let  slack  as  occasion  serves, 
as  the  sheet-stays,  back-stays,  or  the  like. 

STANN.ARIES,  certain  laws  to  which  those  who  dig  and 
purity  tin  in  Ihe  counties  of  Cornwall  and  Devonshire  are  sub- 
ject. There  are  four  stannary  courts  for  each  of  the  above 
counties,  to  which  appeals  arc  made  by  the  tinners,  and  in 
which  justice  is  administered  by  the  lord  and  vice-wardens, 
who  preside.  An  appeal  lies  from  these  courts  to  the  privy 
council  of  ihe'prince  of  Wales,  as  duke  of  Cornwall,  and  thence, 
finally,  to  the  king  himself. 

ST.\NZ.\,  in  Poetry,  a  certain  stated  number  of  grave 
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verses,  containing  a  perfect  sense,  and  terminated  witli  some 
significant  pause. 

STAPLB,  primarily  signifies  a  pnblic  pi---  or  raarl^et,  whi- 
ther mercliants,  &c.  are  ohliged  to  bring  their  goods  to  be 
bought  by  the  people,  as  the  Greve,  or  the  ,.'-^""s  along  the 
Seine,  for  sale  of  wines  and  corn  at  Paris,  whither  the  mer- 
chants of  other  parts  are  obliged  to  bring  tliose  commodities. 
Formerly  the  merchants  of  England  were  obliged  to  carry  Iheir 
wool,  cloth,  lead,  and  other  like  staple  commodities  of  this 
realm,  in  order  tn  utter  the  same  by  wholesale;  and  these  sta- 
ples were  appointed  to  be  constantly  kept  at  York,  Lincoln,  New- 
castle upon  Tyne,  Norwich,  Westminster,  Canterbury,  Chiches- 
ter, Winchester,  Exeter,  and  Bristol  ;  in  each  whereof  a  public 
mart  was  appointed  to  he  kept,  and  each  of  them  had  a  court 
of  the  major  of  the  staple,  for  deciding  dilferences,  held  ac- 
cording to  the  law-inerciiant,  in  a  summary  way.  The  staple 
commodities  of  this  kingdom  are  said  by  some  to  he  these, 
viz.  wool,  leather,  wool-feit",  lead,  tin,  butter,  cheese,  cloth,  &c. 
bat  others  allow  only  tlic  first   five  to  be  staple  commodities. 

STAPLING  OF  Wool,  the  art  or  process  of  adjusting  the 
qualities  and  dillerent  properties  of  wool  in  the  same  lleece, 
selecting  the  fine  from  the  coarse,  and  placing  together  the 
more  valuable  parts.     This  is  frequently  called  sorting. 

STAR,  in  .\stronomy,  a  general  name  for  all  the  heavenly  bo- 
dies, which  are  dispersed  through  the  whole  heavens. 

Stars,  Falliny,  in  Meteorology,  meteors  which  dart  through 
the  sky  in  the  form  of  a  star. 

Star,  in  Pyrotechny,  a  composition  of  combustible  matters, 
which  being  thrown  aloft  in  the  air,  exhibits  the  appearance  of 
a  real  star. 

Star  Shot,  a  gelatinous  substance  frequently  found  in  fields, 
and  is  Ihe  half-digested  food  of  herons,  sea-mews,  and  the  like 
birds;  for  these  birds  when  shot  have  been  found  to  disgorge  a 
substance  of  Ihe  same  kind. 

STARBOARD,  the  right  side  of  a  ship  when  the  eye  of  a 
spectator  is  directed  forward. 

Starboakd,  is  also  an  order  to  the  helmsman  to  put  the  helm 
a  little  to  the  starboard  side  ;  and  is  used  only  when  the  ship 
IS  going  large  or  free. 

STARCH.  If  a  quantity  of  wheat-flour  be  formed  into  a 
paste,  and  then  put  under  a  very  small  stream  of  water,  stir- 
ring it  continually,  till  the  water  runs  ofl  from  it  colourless,  the 
flour  by  this  process  is  divided  into  two  distinct  constituents.  A 
tough  substance  of  a  dirty  wliite  colour,  called  gluten,  remains 
in  the  Iiand  ;  the  water  is  ai  first  milky,  but  soon  deposits  a 
white  powder,  which  is  known  by  the  name  of  starch. 

STARLINtx,  in  Ornithology,  a  bird  about  the  size  of  the 
common  blackbird.  The  whole  plumage  is  a  resplendent  black, 
with  changeable  blue,  purple,  copper,  tints  of  green,  and  small 
yellow  spots.  During  winter  they  assemble  in  large  flocks. 
Pennant  says,  they  may  be  taught  to  speak  ;  and  Ray  observes, 
that  they  imitate  the  human  voice  much  better  than  the  parrot. 

STATE,  an  empire,  kingdom,  province,  or  extent  of  country, 
under  the  same  government. 

STATICE,  in  Botany,  a  name  now  applied  to  the  common 
thrift,  or  sea  gilliflower. 

STATIC'S,  that  branch  of  mathematics  which  considers  the 
motion  of  bndies  arising  from  gravity. 

STATION  Bill,  a  list  containing  the  appointed  posts  of  the 
ship's  company  when  navigating  the  ship. 

STATIONARY,  in  Astronomy,  the  state  of  a  planet  when  it 
seems  to  remain  immoveable  in  the  same  point  of  the  zodiac. 

STATIONERS.  This  denomination  of  venders  of  books, 
paper,  &c.  is  derived  from  the  following  circumstance.  The 
trafiic  of  books  was  anciently  very  inconsiderable,  in  so  much 
thit  the  book  merchants  of  England,  France,  and  Spain,  and 
oilier  countries,  were  distinguished  by  the  appellation  of  Sta- 
tioners, as  having  uo  shops,  but  only  stalls  and  stands  in  the 
streets. 

ST.VTISTICS,  a  word  lately  introduced  to  express  a  view  oi 
survey  of  any  kingdom,  county,  or  parish. 

STATUARY,  a  branch  of  sculpture,  employed  in  the  making 
of  stalues.  In  this  art  the  ancients  are  thought  to  have  ex- 
celleil  the  moderns.  Among  the  former,  the  name  of  Phidias 
Hands  preeminent;  and  among  the  latter,  that  of  Michael 
Aiigelo. 


STATUES,  are  figures  reprcse:iling  living  or  deceased  crea- 
tures, of  whatever  species,  real  or  imaginary  ;  and  carved,  cast, 
modelled,  or  moulded,  in  full  relievo,  insulated  on  every  part, 
.Statues  are  formed  with  the  chisel,  of  several  materials,  such  as 
marble,  stone,  &c. :  tlicy  are  carved  in  wood,  or  cast  in  plaster 
of  Paris,  or  other  matter  of  the  same  nature  ;  they  are  also 
cast  in  several  metals,  as  lead,  brass,  silver,  and  gold. 

STATURE,  the  height  or  pilch  of  a  man,  which  is  found 
admirably  adapted  to  the  circumstances  of  his  existence. 

STATLfTE.  in  its  general  sense,  signifies  a  law,  ordinance, 
decree,  &c.  Statute,  in  our  laws  and  customs,  more  immedi- 
ately signifies  an  act  ofiiarliament  made  by  the  three  estates 
of  the  realm  ;  and  such  statutes  are  cither  public,  of  which  the 
courts  at  Westminster  must  take  notice,  without  pleading  them, 
or  they  are  special  and  private,  which  last  mnst  be  pleaded. 

Statute  Mcrchunt,  is  a  bond  of  record  acknowledged  before 
one  of  the  clerks  of  the  statute  merchant,  and  lord  ">n\or  of  the 
city  of  London,  or  two  merchants  of  the  said  city  tor  that  pur 
pose  assigned,  or  before  the  mayor  or  warden  of  the  town,  or 
other  discreet  men,  for  that  purpose  assigned. 

Statute  Staple,  is  a  bond  of  record  acknowledged  before  the 
mayor  oi  the  staple,  in  the  presence  of  all  or  one  of  the  con- 
stables ;  but  now  statute  staple,  as  well  as  statute  merchant,  are 
in  great  measure  become  obsolete. 

Statites,  oi  Slntiite  Sessions,  otherwise  called  petit  sessions, 
IS  a  meeting  in  every  hundred  of  all  the  shires  in  England, 
whereto  the  constables  and  others,  both  holder  and  servants, 
repair  for  the  debating  of  conferences  between  masters  and  ser- 
vants, the  ratingofservanls'wages,  and  bestowing  such  people  in 
service  as,  bpingfit  to  serve,  either  refuse  to  seek  or  get  masters. 

STAUROLITE,  in  Mineralogy  This  stone  has  been  found 
at  Andresberg  in  the  Hartz.  It  is  crystallized,  and  the  form  of 
its  crystals  has  induced  mineralogists  to  give  it  the  name  of 
cross-stone.  Its  crystals  are  two  four-sided  flattened  prisms, 
terminated  by  four-sided  pyramids,  inlersecting  each  other  at 
right  angles  ;  the  plane  of  intersection  passing  longitudinally 
through  the  prism.  Sometimes  these  prisms  occur  solitary. 
Primitive  form,  an  octahedron  with  isosceles  triangular  faces, 
the  faces   of  the  crystals  striated  longitudinally. 

STAVE,  in  Music,  the  five  horizontal  and  parallel  lines  on 
and  between  which  the  notes  are  placed. 

ST.\Y,  a  large  strong  rope,  employed  to  support  the  mast 
on  the  fore  part,  by  extending  from  its  upper  end  towards  the 
stem  of  the  ship,  as  the  shrouds  are  extended  on  each  side.  The 
Fore  Stay,  is  that  which  reaches  from  the  fore-mast  head  towards 
the  bowsprit  end.  The  Maiti  Stay,  is  that  which  extends  to 
the  ship's  stem.  The  Ifli::en  .Stay,  is  that  which  is  stretched  to 
a  collar  on  the  main-mast  immediately  above  the  quarter-deck. 
The  Fore  Top-Mast  Stay,  is  that  which  comes  to  the  end  of  the 
bowsprit,  a  little  beyond  the  fore-stay.  The  Muin-Top-Mast 
.S'(«?/,  is  attached  to  Ihe  hounds  of  the  fore-mast.  The  Mizzen 
Top. Mast  Slay,  is  that  which  comes  to  the  hounds  of  the  main- 
mast. The  Fore  Top-Gallant  Stay,  is  that  which  comes  to  the 
outer  end  of  (he  jib-boom.  The  Mum-Top  Gallant  Stay,  is  that 
which  is  extended  to  the  head  of  the  fore-top-mast.  The  Mizzen- 
Top-G'allant  Stay,  is  that  which  is  attached  to  Ihe  head  of  the 
main-mast.  The  Royal-Stays,  w  hen  used,  are  those  which  ex- 
tend to  the  jib-boom  end,  or  to  the  heads  of  the  top,  or  top-gal- 
lant masts  next  before  them.  The  whole  of  these  stays  are 
nearly  in  the  direction  of  the  upper  edges  of  the  several  stay- 
sails which  derive  their  names  from  them. 

SPRING  Stay,  is  a  kind  of  assistant  stay,  extending  in  a 
direction  nearly  parallel  to  the  principal  slay,  it  is  much  thinner 
than  the  other,  and  is  only  used  to  the  lower-masts  and  top- 
masts. 

STwSait,  any  sail  extended  upon  a  stay. 

ST.w-Sail-Slay,  a  rope  used  solely  to  extend  and  support  a 
slay-sail,  as  Ihe  middle  stay-sail. 

STA\-Taelile,  a  large  tackle,  attached  by  means  of  a  pendant 
to  the  main-stay.  It  is  used  to  hoist  heavy  bodies,  such  as  ttie 
boats,  or  butts  of  water,  beer,  &c  in  or  out  of  the  ship,  and  out 
of  Ihe  holds  ;  for  which  purpose  there  are  generally  two.  the 
one  over  the  fore-hatchway,  the  other  perpendicular  to  the  niiin- 
hatchway  ;  and  they  are  accordingly  distinguished  by  the  epi- 
thets, main  or  fore  stay-tackles,  though  both  are  upon  the  main- 
stay. 
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STEADY,  at  Sea,  the  command  given  to  tlic  helmsman  in  a 

fair  wind,  to  steer  tlie  sliip  in  the  line  on  which  slio  ailvanees  at 
tli:it  instant,  Hillioiit  ilevialin;;  troin  the  ri^lit  or  left;  to  wliieli 
the  lu-linsman  answers,  ".Steady,"  to  shew  his  attention  to  the 
order. 

STKAMNO,  the  fraudnlent  taking  away  another  man's 
poods,  with  an  inleiil  lo  steal  them  against,  or  without,  the  will 
of  him  whose  i;oods  lliev  are. 

STH  VM,  water  converted  liy  heat  into  vapour. 

STK  VM-KN(JINE,  an  eiifiine  originally  rotitrived  for  raisin? 
water  by  means  of  the  expansive  force  ottlie  .st<'ain  or  vapour 
produced  from  water  or  other  liciuids  in  a  state  of  ehiillilion. 

Genirul  Principle  nf  the  Steam  I'^iii/iiic. — The  force  of  the 
steam-engine  is  deriveil  from  the  property  of  water  lo  expand 
itself  in  an  amazing  degree,  when  healed  above  the  tempera- 
ture at  which  it  becomes  changed  into  steam  or  vapour,  whieli 
being  an  exceedingly  elastic  lUiid,  it  can  be  retained  within  the 
close  vessel  or  boiler  to  which  the  heat  is  applied,  even  when  it 
has  an  expansive  force  suflicient  to  make  it  fill,  if  li  ft  at  liberty, 
'20  or  ;iO  times  the  space  in  which  it  is  confined.  In  this  stale 
the  steam  will  exert  a  proporlionate  force  or  pressure  to  burst 
open  the  sides  of  llie  vessel  in  which  it  is  retained  ;  which  force 
may  be  applied  cither  to  expel  or  raise  up  water  from  any  ves- 
sel into  which  the  confined  steam  isadmitlcd,  or  lo  give  motion 
to  a  moveable  piston,  which  is  so  accurately  lilted  lo  the  interior 
capacity  of  such  vessel,  as  not  to  permit  the  escape  of  the  steam 
between  them. 

Another  source  of  the  power  of  the  steam  engine,  is  the  faci- 
lity with  which  steam  of  a  great  expansive  force  can  be  cooled 
liy  the  application  of  cold  water,  and  condensed  into  the  small 
quantity  of  water  from  which  it  was  originally  produced.  A 
partial  vacuum  can  thus  be  made,  in  a  very  large  vessel,  in  an 
instant,  and  even  in  the  same  vessel,  which  was,  a  moment 
before,  filled  with  confined  steam,  exerting  a  great  force  to 
escape.  The  pressure  of  the  atmosphere  which  lends  lo  fill  up 
this  vacuum,  can  be  made  to  produce  the  ascent  of  water  into 
the  vessel  lo  any  height  less  than  twenty-four  or  twenty-five 
feet.  Or  the  pressure  of  the  atmosphere  may  be  made  to  give 
motion  lo  a  piston,  by  adiuitling  the  atmospheric  air  lo  press 
upon  one  side  of  the  piston,  whilst  there  is  a  vacuous  space 
formed  by  the  condensation  of  the  steam  which  filled  the  cylin- 
der on  Ihc  other. 

Nolv?illislanding  the  great  variety  of  different  constructions 
of  the  sleam-engine,  they  all  derive  their  force  from  one  of 
these  two  principles,  or  from  the  combination  of  the  two  ;  but 
before  entering  upon  any  description  of  the  manner  in  which 
these  forces  are  applied,  it  is  necessary  to  have  clear  ideas  of 
the  nature  of  steam,  and  of  the  law  by  which  it  expands  by 
beat,  in  order  to  form  a  precise  ju'Igment  of  what  passes  in  the 
interior  part  of  a  steam-engine  when  it  is  at  work.  In  the  com- 
mon acceptation  of  the  word  steam,  it  is  that  hot  white  vapour 
which  we  see  everyday  rising  in  a  cloud  from  a  tea-kettle,  or  a 
boiling  pot:  but  this  is  not  exactly  the  state  of  the  steam 
employed  in  an  engine;  it  is  there  perfectly  transparent,  and  is 
more  or  less  hot  than  boiling  water,  according  as  it  is  retained 
under  a  lesser  or  greater  degree  of  compressure.  The  ordinary 
pressure  of  llie  atmosphere,  bearing  upon  the  surface  of  the 
water,  will  retain  it  in  a  slate  of  lluidity,  until  it  is  heated  lo 
what  is  generally  called  the  boiling  point,  and  is  marked  21'2°  in 
Fahrenheit's  thermometer.  If  the  licat  is  increased  above  that 
degree,  and  if  the  water  is  uneonlined  except  by  the  pressure 
of  the  atmosphere,  the  water  immcdialcly  nssnines  the  aeriform 
state,  and  Hies  off  in  elastic  vapour,  whieli  we  call  steam  ;  but 
if  the  same  water  is  relieved  from  tin-  pressure  of  the  atmo- 
sphere by  enclosing  it  in  a  close  vessel,  and  exhausting  the  air 
from  it,  a  certain  portion  of  steam  or  vapour  will  rise  from 
the  same  at  any  temperature,  even  when  it  is  as  low  as  freezing  ; 
and  if  this  vapour  is  conveyed  off  from  the  vessel  as  fast  as  it 
rises,  the  water,  allhongh  cold,  will  boil,  and  such  vapour  will 
rise  as  fast  as  froin  l!ie  boiling  kettle  in  the  open  air.  If  the 
vapour  is  retained  in  the  vessel,  it  will  only  accnniulatc,  nniil 
it  has  acquired  a  certain  degree  of  elastic  force  to  press  upon 
the  surface  of  the  water,  which  will  then  cease  to  yield  any 
more  vapour,  until  the  heat  is  farther  increased,  or  that  the 
vaiionr  is  drawn  off  to  relieve  the  water  from  the  pressure 
which  confined  and  retained  it  in  its  finid  state.     On  the  other 


hand,  water  which  is  retained  in  a  close  vcf  scl,  under  a  greater 
degree  of  pressure  than  that  occasioned  by  the  pre-isnrc  of  Ihe 
atmosphere,  will  not  boil  or  rise  in  va|)onr,  until  it  bci'omes 
healed  to  a  higher  temperature  than  '2\'jy.  It  is  even  probable, 
th.it  water  minhl  be  compressed  to  that  degree,  that  it  would 
not  boil  until  healed  red-hot  ;  but  this  would  rrrpiirc  such  an 
enormous  strength  in  tlii'  vessel  whiih  shoirlil  contain  the  steam, 
that  it  is  far  beyond  the  practiealiility  of  an  experiment.  In 
this  manner  the  reader  is  to  bear  in  mind,  that  vapour  or  steam, 
when  conllned  in  close  vessels,  is  always  more  or  less  elastic, 
in  proportion  to  the  degree  of  heat  which  is  applied  lo  it ;  or,  in 
other  words,  that  Ihc  temperature  of  the  steatn  is  an  exact 
index  of  the  elaslic  or  expansive  force  with  which  it  presses 
upon  the  surface  of  the  water,  and  against  the  interior  surface 
of  the  vessel  which  contains  it. 

The  first  notice  which  we  have  of  the  steam-engine,  is  in  a  small 
pamphlet  by  the  Marrpiis  of  Worcester,  written  in  UiO.^,  au'l 
published  iliiriiiL'  the  reign  of  Charles  II.  in  l(i(>J,  entitled,  "  .V 
Century  of  Ihc  Names  and  Scantlings  of  Ihe  Marquis  of  Wor- 
cester's Invention.'."  In  the  sixty-ciL'hIli  arliile  of  this  Cenlury 
of  Inventions,  the  author  thus  speaks: — "An  admirable  and 
most  forcible  way  to  drive  up  water  by  fire  !  not  by  drawing  or 
sucking  it  irpwards,  for  that  must  be  as  the  philosopher  calletli 
it,  intra  splieriim  iictivilatis,  which  is  but  at  such  a  distance. 
lUit  this  way  halh  no  bounder,  if  the  vessel  be  strong  cnoogh  : 
for  I  have  taken  a  piece  of  a  whole  earmon,  whereof  the  end 
was  burst,  and  filled  it  thrce-ipiarters  full  of  water,  stopping 
and  screwing  up  the  broken  end,  as  also  Ihe  loueh-holc  ;  and 
making  a  conslatit  fire  under  it,  within  twenty-four  hours  it 
burst,  and  made  a  great  crack;  so  that  having  a  way  lo  make 
my  vessels,  so  that  they  are  strengthened  by  the  force  within 
them,  and  the  one  to  fill  after  the  other,  I  have  seen  the  water 
run  like  a  constant  fountain  stream  forty  feet  high  ;  one  vessel 
of  water,  rarefied  by  fire,  driveth  up  forly  of  cold  water.  And 
a  man  that  tends  the  work  is  but  lo  turn  two  cocks,  that  one 
vessel  of  water  being  consumed,  another  begins  !o  force  and 
refill  with  cold  water,  and  so  suecessively  ;  the  fire  being 
tended  and  kept  constant,  which  the  self-same  person  may 
likewise  abundantly  perform  in  the  interim  between  the  neces- 
sity of  turning  the  said  cocks." 

Ilowever  plain  these  hints  may  now  appear,  they  were 
thought  at  the  time  when  first  puhlislied,  lo  border  so  much  on 
the  marvellorrs  and  romantic,  as  to  be  scarcely  worthy  of 
notice;  and  finally,  from  being  neglected,  they  became  nearly 
forgotten.  At  length,  after  a  lapse  of  about  forty  years,  Capt. 
Thomas  Savery,  a  commissioner  of  sick  and  wounded,  obtained 
a  patent  in  1098,  for  "  A  new  invention  for  raising  water,  and 
occasioning  motion  lo  all  sorts  of  millwork,  by  the  impellent 
force  of  fire."  Of  this  contrivance,  a  small  model  was  exhibited 
to  the  Royal  Society,  and  in  vol.  xxi.  of  their  Transactions, 
their  approbation  is  recorded.  The  inventor  afterwards  pub- 
lished  an  account  of  his  engine  in  a  small  book,  entitled,  "The 
Miner's  Friend,"  accompanied  with  an  engraving  ;  which  shews 
that  this  early  effort  of  genius  had  uiadc  a  bold  advance 
toward  perfection. 

It  appears  from  Captain  Savcry's  description,  that  his  engine 
not  only  derived  its  power  from  the  ex|):;nsive  force  of  steam, 
like  that  of  the  Marquis,  but  also  by  Ihc  conilcrisalion  of  steam, 
the  water  being  first  raised  by  the  pressure  of  the  atmosphere, 
to  a  given  height  from  Ihe  well  into  the  engine,  and  then  forced 
out  of  the  engine  up  Ihc  remaining  height,  by  the  expansive 
force  of  steam.  This  action  was  performed  alternately  by  two 
receivers,  so  that  while  ihe  vacuum  formed  in  one,  was  draw- 
ing up  from  the  well,  the  pressure  of  the  steam  in  the  other  was 
forcing  up  water  into  the  reservoir.  The  power  and  utility  of 
Savcry's  engine  being  every  where  acknowledged,  many  im- 
provements were  snhsecpicnlly  made  by  various  engineers,  in 
its  appendages,  airangemcnis,  and  the  adjustments  of  its  parts  ; 
but  nothing  of  importance  appeared,  lo  mark  an  era  in  the 
history  of  the  fleam-engine,  until  about  the  year  170.'),  when 
Thomas  Newcoinen,  ironmonger,  and  John  Caw  ley,  glazier,  of 
Dartmoiiih,  obtained  a  patent  for  a  new  invenlicm  ;  but  so  far 
was  their  principle  of  movement  connected  with  that  of  Savery, 
that  the  latter  was  admitted  lo  a  participation  in  their  palent. 

The  engine  thus  brought  into  use  is  somelimes  called  the 
atmospheric  engine,  and  is  commonly   a  forcing  pump,  having 
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its  roil  Cxcd  to  one  end  of  a  lever,  which  is  vvorlicd  li>'  the  weight 
of  the  atn!os])herc  upon  a  piston  at  the  other  end,  a  temporary 
vacuum  beinjjf  made  below  it  by  suddenly  condcnsin;;  the  steam 
that  had  been  admitted  into  the  cylinder  in  which  this  piston 
■works,  by  a  jet  of  cold  water  thrown  into  it.  A  partial  vacuum 
beins  t''u5  made,  the  weii'iht  of  the  atmosphere  presses  down 
the  piston,  and  raises  the  other  end  of  the  straight  lever,  tog,e- 
ther  with  the  water,  from  the  well.  Then  immediately  a  hole 
is  uncovered  in  the  bottom  of  the  cylinder,  by  which  a  fresh 
quantity  of  hot  steam  rushes  in  from  a  boiler  of  water  below  it, 
wliicli  proving  a  counterbalance  for  the  atmosphere  above  tlie 
piston,  the  wcisjht  of  the  pump-rods,  at  the  other  end  of  the 
lever,  carries  that  end  down,  and  raises  the  piston  of  the  steam- 
cylinder.  The  steam  hole  is  then  immediately  shut,  and  a  cock 
opened  for  injecting  the  cold  water  into  the  cylinder  of  steam, 
which  condenses  it  to  water  asaio,  and  thus  making  a  vacuum 
below  the  piston,  the  atmosphere  again  presses  it  down,  and 
raises  the  pump-rods  as  before  ;  and  so  on  continually. 

On  this  engine  some  considerable  improvements  were  after- 
wards made  by  Mr.  Si'ieaton,  which  Ihou-gh  containing  little 
that  was  new  in  principle,  tended  much  to  facilitate  the  pro- 
gress of  this  mighty  agent  in  the  mechanic  arts.  The  improve- 
ments made  by  Walt  upon  the  engine  of  Newcomen  and  Cawley 
are  first,  that  iho  elasticity  of  the  steam  itself  is  used  as  the  ac- 
tive power  in  this  engine;  and  secondly,  that  besides  various 
other  judicious  arrangements  for  the  economy  of  heat,  he  con- 
denses tlie  steam,  not  in  the  cylinder,  but  in  a  separate  vessel. 
In  the  cylinder  or  syringe,  concerning  which  we  have  spoken, 
in  mentioning  the  enj;ine  of  Newcomen,  let  us  suppose  the  up- 
per part  to  be  closed,  and  the  piston  rod  to  slide  air  tijihl 
through  a  collar  of  leathers.  In  this  situation  it  is  evident  that 
the  piston  might  be  depressed  by  throwing  the  steam  upon  its 
upper  surface,  through  an  aperture  at  the  superior  end  of  the 
cylinder.  But  if  we  suppose  the  external  air  to  have  access 
to  the  lower  surface  of  the  piston,  we  shall  find  that  steam  no 
stronger  in  its  elasticity  than  to  equal  the  weight  of  the  atmo- 
sphere would  not  move  the  piston  at  all ;  and  consequently  that 
this  new  engine  would  require  much  denser  steam,  and  consume 
much  more  fuel,  than  the  old  engine.  Tlie  remedy  for  this  evil 
is  to  maintain  a  constant  vacuum  beneath  the  piston.  If  such 
a  vacuum  were  originally  produced  by  steam,  it  is  certain  that 
its  permanency  could  not  be  depended  on,  unless  the  engine 
contained  a  provision  for  constantly  keeping  it  up.  Watt's 
contrivance  in  his  simplest  engine  is  as  follows: — The  steam  is 
conveyed  from  the  boiler  to  the  upper  part  of  the  cylinder 
through  a  pipe,  which  also  communicates  occasionally  with  the 
lower  part,  and  bcjond  that  space  with  a  vessel  inmiersed  in  a 
trough  of  water  ;  in  v^hich  vessel  the  condensation  is  performed 
by  an  injected  stream  of  cold  water.  Tliis  water  is  drawn  off', 
not  by  an  eduction  pipe  but  by  a  pump,  of  which  the  stroke  is 
sufficiently  capacious  to  leave  room  for  the  elastic  fluid,  sepa- 
rated during  the  injection,  to  follow  and  be  carried  onl  with  the 
injection  water.  Suppose  now  the  piston  to  be  at  its  greatest 
elevation,  and  the  communication  from  the  boiler  to  the  upper 
as  well  as  to  the  lower  parts  of  the  cylinder  to  be  opened. 
The  steam,  under  tliese  circumstances,  will  pass  into  the  Avhole 
internal  part  of  the  engine,  and  will  drive  the  air  downwards 
into  the  condenser,  and  thence  through  the  valves  of  the  air 
pump.  In  this  situation,  if  the  eop)n\unication  from  the  boiler 
to  the  lower  part  of  the  cylinder  be  stopped,  and  an  injection 
be  made  into  the  condenser,  a  vacuum  will  be  produced  in  that 
vessel,  and  the  steam  contained  in  the  lower  part  of  the  cylin- 
der and  communication  pipe  will  expand  itself  with  wonderful 
rapidity  towards  the  condenser,  so  that  in  a  period  of  time  loo 
minute  to  be  appreciated,  the  whole  of  the  steam  beneath  the 
p-iston  will  be  practically  condensed.  The  steam  which  con- 
tinues to  act  above  the  piston  will  immediately  depress  it  into 
the  vacuum  beneatli;  at  the  same  time  that  by  connexion  with 
the  external  apparatus,  the  piston  of  the  air  pump  also  descends 
in  its  barrel.  'VVhen  the  stroke  is  nearly  completed  downwards, 
the  reciuisite  part  of  the  apparatus  shuts  the  communication 
with  the  boiler,  opens  that  between  the  upper  and  lower  parts 
of  tlie  cylinder  and  condensing  vessel,  and  turns  the  injection- 
cock.  At  this  very  instant  the  piston  loses  its  tendency  to 
descend,  because  the  steam  presses  ccjually  on  both  surfaces, 
and  continues  its  equality  of  pressure  while  the  condeasation 


is  performed.  It  therefore  rises  ;  the  injection  is  stopped  ;  and 
the  air-pump  making  its  stroke  sullers  the  injection  water  and 
a  considerable  part  of  the  elastic  fluid  to  pass  through  its 
lower  valve.  The  vacuum  is  thus  kept  up  through  the  whole 
internal  capacity  of  the  engine.  As  soon  as  the  piston  has 
reached  the  upper  part  of  the  cylinder,  the  communication  to 
the  under  part  of  the  cylinder  is  stopped,  and  that  with  the 
boiler  opened,  as  before  ;  the  consequence  of  which  is,  that  the 
piston  again  descends;  and  in  this  manner  the  alternations 
repeatedly  lake  place.  The  principal  augmentation  of  power 
in  this  engine,  compared  with  that  of  Newcomen,  arises  from 
the  cylinder  not  being  cooled  by  the  injeclion  water,  from  its 
being  praclicable  to  use  sleam,  which  is  more  powerful  than 
the  pressure  of  the  atmosphere,  and  from  the  employing  of  this 
steam  both  to  elevate  and  to  depress  the  piston.  In  general, 
these  engines  are  worked  by  steam,  which  would  support  a 
column  of  four  or  five  inches  of  mercury  besides  the  pressure 
of  the  atmosphere,  and  sometimes  more. 

All  the  engines  which  were  constructed  before  the  time  of 
Mr.  Watt  were  employed  merely  for  raising  water,  and  were 
never  used  as  the  first  movers  of  machinery  ;  except  indeed, 
that  Mr.  R.  Fitzgerald  published  in  the  Transactions  of  the  Iloyal 
Society,  a  method  of  converting  the  irregular  motion  of  the  beam 
into  a  continued  rotatory  motion,  by  means  of  a  crank  and  a 
train  of  wheel-work  connected  with  alarge  and  massy  fly,  which 
by  accumulaling  the  pressure  of  the  machine  during  the  workins; 
stroke,  urged  round  the  machinery  during  the  returning  stroke, 
when  theie  is  no  force  pressing  it  forward.  For  this  new  and 
ingenious  contrivance,  Mr.  Fitzgerald  received  a  patent,  and 
proposed  to  apply  the  steam  engine  as  the  moving  power  of 
every  kind  of  machinery  ;  but  it  does  not  appear  that  any  mills 
were  erected  under  this  patent.  In  order  to  convert  the  reci- 
procating motion  of  the  beam  into  a  circular  motion,  Mr.  Watt 
has  a  contrivance  far  more  simple,  as  may  be  seen  by  inspect- 
ing any  of  the  numerous  engravings  of  his  machinery. 

The  strides  which  steam  is  making  in  the  economy  of  the  coun- 
try, are  more  gigantic  and  surprising  than  those  who  are  domes- 
ticated at  a  distance  from  its  immediate  operation  imagine; 
but  the  capability  of  the  locomotive  engine  to  travel,  with  ease 
and  safety,  with  a  weight  of  ninety  tons  in  its  train,  at  the  rate  of 
eight  miles  an  hour,  having  been  proved  by  the  opening  of 
the  Darlington  and  Stockton  rail-road,  the  following  particulars 
of  its  powers  and  advantages  may  not  be  unacceptable  to  the 
reader: — The  engine  «ill  travel  over  23  miles  seven  times 
a  day,  making  175  miles  a  day's  work,  with  90  tons,  consuming 
seven  tons  of  small  coals  each  day,  or  42  tons  per  week  ; 
which,  at  an  average  cost  of  7s.,  £14.  14s.  will  be  the  expense. 
One  man  and  a  boy  in  constant  attendance,  supposing  the 
24  hours  equal  to  three  days,  will  be  three  men  and  thirteen  boys 
each  day,  at  IGs.  6d.  ;  this  will  add  £5.  3s.  Cd.  making  the 
total  weekly  expense  £19.  17s.  fid.  The  engine  will  cost  £600, 
80  waggons  £900, — giving  £1300  for  the  entire  set  out.  Now, 
90  tons  will  load  six  boats,  each  of  these  boats  will  be  a  day  in 
performing 20  miles  ;  therefore  52  boats,  viith  52  horses.  52  men, 
and  32  boys,  will  be  required  to  execute  the  transfer  of  90  tons 
175  miles  in  one  day.  Each  horse  w  ill  cost  weekly  one  guinea, 
each  man  a  guinea,  and  each  boy  12s.  forming  a  total  weekly 
charge  of  £140.  Ss.  in  lieu  of  £19.  17s.  6d.  The  62  boats  and 
horses  will  bo  worth  £10,(100,  and  requiring  a  considerably 
greater  amount  to  keep  them  in  repair,  throwing  a  balance  of 
full  £7000  per  annum  in  favour  of  every  locomotive  engine  that 
may  be  used.  How  many  may  eventually  be  at  work,  it  would 
be  difficult  to  conjecture  ;  but  as  forty  would  be  required  to 
work  the  London,  Birmingham,  and  Liverpool,  and  the  Man- 
chester and  Stockport  lines,  in  all  probability  not  less  than 
300  woul<l  be  employed  ;  and  as  the  saving  on  every  five 
engines  would  be  equal  to  the  interest  of  one  million,  the  600 
would  put  the  people  yearly  in  possession  of  a  sum  as  great  as 
the  interest  of  one  hundred  millions  sterling,  independently  of 
the  advantage  of  speed,  and  of  the  great  saving  of  tonnage,  the 
rail-road  lines  being  one-third  shorter  than  the  canals  in  use. 
Finally,  H)00  persons  may  be  conveyed  one  mile,  or  one  person 
1000  miles,  by  locomotive  engines,  at  the  rate  of  eight  miles  an 
hour,  at  a  cost  of  something  less  than  five  pence. 

In  addition  to  the  improvements  made  by  Watt  on  his  original 
invention,  many  others  are  highly  deserving  of  notice  ;  but  the 
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wliolc  ai«  loo  numerous  to  admit  in  dolail.     Diiiiiii;  tin-  last  | 
twenty  jeais,  scarrilv  n  iiioiilh  lins  elapsed  in  nliieli  .some  new  | 
niodilieation  has  not  iieeii  proposed,  ainoni;  wliieli.  several  have  I 
been   found   lii):hl}   heni'lieial.     Tlii^   name.s   nl'  \\  ilty,    Uetlan-  | 
court,    Moylo,  Trev  ithiek,  Woolf,   Kvans,  I'etkins,   and  olhi'rs, 
viill  ni'vcr  lie   forsollen  while  the  slcamcnuinc  i.s  reniendiered, 
and  shall  retain  its  use  ;  but  their  respective  merits  we  cannot 
find  room  to  enumerate. 

or  the  steam  entwine  described  in  the  follflwinf;  paragraphs, 
and  illustrated  in  the  plates,  we  have  been  I'urnished  with  an 
account  by  Mr.  Iliek,  \»hose  name  it  bears  : — 

"'  Tiirlve  Ilnrsc  I'orlithli'  Steam- I'lir/ine,  as  manufactured  hij 
liolhitell.  Htcli,  and  lliilliHrll,  ini/inrrrs.  Ho/ton,  l.anensliirc. 
Sieitm  ci/lindtr  I'Jl  hic/ies  diameter;  -ifout  stroke;  27  strokes  in 
a  minute. 

"  Thi.s  cnsiiic  consists,  in  the  first  plare,  of  a  large  cast  iron 
plate,  (irndy  bolted  down  to  stone  or  briek  v\ork.  on  which  the 
«  hole  of  the  materials  are  (ixed.  The  beam,  «  ith  all  its  appen- 
dages, is  by  this  means  supported  without  bein;;'  at  all  con- 
nected will)  the  building,  l)y  a  double  diagonal  frame,  one  half 
only  of  wliieh  can  be  seen  in  the  drawing.  Tliese  frames  are 
.surmouuled  by  an  entablature  plate,  to  wliich  the  bearers  or 
spring  beams  are  attached  that  receive  tlie  studs  or  centers  of 
the  radius  rods  of  the  parallel  motion,  the  extreme  ends  of 
which  are  supported  by  a  pillar  resting  on  a  bracket  projecting 
from  the  back  of  the  cylinder.  The  pedestals  in  which  the 
gudgeon  of  the  beam  works,  rest  on  the  entablature  plate,  and 
arc  firmly  secured  by  bolls  passing  through  the  whole.  The 
side  walls  on  w  hieh  the  foundation  plate  acts,  arc  so  far  asunder 
as  to  allow  a  sufficiently  wide  recess  to  receive  the  condensing 
cistern,  with  its  air-pump  and  condenser,  hot  and  cold  water 
pumps,  as  well  as  to  alVord  room  for  getting  down  to  secure  the 
ends  of  the  Ixdis.  The  governor  is  supported  by  a  standard 
placed  directly  over  the  crank  sliaft,  and  is  turned  by  a  single 
])air  of  bevel  w  heels.  The  upper  part  of  it  is  hollow,  to  receive 
a  small  rod  that  is  attached  by  a  cross  pin  to  a  brass  sliding 
socket,  which  is  connected  with  the  governor  arms  by  two 
small  links,  and  partakes  of  the  motion  communicated  to  them 
by  the  movement  of  the  balls.  The  small  rod  has  a  comnnini- 
eation  with  the  throttle  valves,  by  means  of  the  levers  fixed  to 
the  ceiling  of  the  engine-house. 

"  The  annexed  engraving  represents  a  steam-engine  of 
ttt  elvc  horses'  power,  with  a  cross  section  of  its  boiler  A.  about 
two-thirds  lilled  with  water.  The  boiler  is  oblong,  I'i  feet  by 
.'ij  feet,  and  the  llanie,  after  acting  upon  the  whole  length  of 
the  bottom,  is  conducted  entirely  over  the  whole  surface  of  the 
sides  and  ends,  by  means  of  the  biick  flues,  (which  are  wide 
enough  to  admit  a  person  to  get  in,  to  clean  them  when 
requisite,)  before  its  entrance  to  the  chimney. 

"  In  the  flue  near  to  the  chimney,  is  placed  a  damper  or  plate, 
moving  perpendicularly  in  two  grooves,  in  surli  a  manner  as 
entirely  to  slop  the  draft  v\hen  shut.  This  damper  is  suspended 
by  a  chain  passing  over  two  pulleys,  at  the  opposite  end  of 
which  is  attached  a  hollow  iron  float,  that  moves  up  or  down 
in  a  pipe  fixed  on  the  top  of  the  boiler,  exactly  in  proportion  to 
the  height  of  the  column  of  water  in  the  pipe,  that  the  strength 
of  the  steam  is  capable  of  supporting,  which  rising  in  height  as 
the  strength  of  the  steam  increases,  raises  the  float,  and  causes 
the  damper  to  descend,  thereby  lessening  the  draft,  and  vice 
versa.  To  this  apparatus  a  bell  is  sometimes  connected,  to 
give  notice  of  the  time  when  it  is  necessary  to  throw  an  addi- 
tional quantity  of  coals  upon  the  fire. 

"  In  order  to  prevent  any  stoppage  of  the  engine  when  it 
might  be  necessary  to  repair  a  boiler,  two  are  now  generally 
adopted,  and  the  box  B  on  the  boiler  top,  which  contains  a 
stop  valve,  is  prepared  viilh  an  additional  branrh,  to  communi- 
cate with  a  second  boiler.  On  the  steam  pipe,  and  leading  to 
the  cylinder,  is  placed  a  box  containing  a  valve  opening 
upwards,  called  a  safety  valve,  and  so  weighted  as  to  rise  ancl 
let  the  steam  escape  when  it  is  stronger  than  the  engine 
requires. 

"  The  steam  cylinder  and  its  casing  are  east  together  in  one 
piece.  A  sc<'lion  of  which,  in  plate  2,  will  explain  the  construc- 
tion of  this  important  part  of  the  engine,  as  well  as  the  |ieeuliar 
construction  of  the  valves  for  admitting  the  steam  alternately 
to  act  on  contrary  sides  of  the  piston.  The  space  betwixt  the 
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cylinder  and  the  casing  being  constantly  filled  with  steam, 
prevents  any  condensation  taking  place  within  the  cylinder, 
and  serves  also  as  a  conducting  pipe  for  the  steam  to  the 
boxes  E,  eiintainiug  the  sliding  valves,  (wliieli  are  generally 
called  I>  valves,  from  their  resend>lam'e  in  form  to  that  letter,) 
thriiugh  two  separate  o|icnings  for  that  puipusc,  in  each  of 
which  is  placed  a  throttle  valve,  and  on  their  spindles  arc 
levers  (Hjuimunicaliog  by  a  rod  with  the  governor  (or  the  pur- 
pose of  regulating  the  speed  of  the  engine. 

"  The  valves  F  are  packed  on  their  circular  sides  with  a  soft 
substance  of  lump  or  flax,  and  in  eonse(|uenec  of  the  steam 
being  admitted  to  the  uniUr  side  of  the  top  valve,  and  the  upper 
side  of  the  bottom  valve,  they  of  course  require  no  more  lorce 
to  move  them  than  what  is  necessary  to  overcome  the  friction 
of  the  packing  and  the  surface  over  which  they  slide.  The 
weight  of  the  valves  and  their  rods  arc  accurately  counter- 
balanced by  a  moveable  weight  or  a  lever  under  the  cylinder, 
and  are  niovcd  by  an  eccentric  circle,  or  the  fly-wheel  shaft, 
which  is  shewn  on  an  enlarged  scair;  in  plate  2.  Uy  the 
arrangement  of  having  two  throtth;  valves,  the  least  difl'erence 
in  weight  between  those  parts  of  the  engine  that  are  attached 
to  the  opposite  ends  of  the  working  beam,  can  be  regulated,  by 
allowing  a  little  more  steam  to  pass  in  the  same  time  through 
either  of  the  valves,  as  may  be  found  necessary,  thereby  equa- 
lizing as  much  as  possible  the  action  of  the  engine.  One  pipe, 
G,  only  is  required  in  front  of  the  cylinder,  and  tliat  for  the 
purpose  of  conducting  the  steam  from  the  upper  side  of  the 
piston  to  the  condenser  II, — a  vessel  in  which  the  condensa- 
tion of  the  steam  is  eflected  after  its  escape  from  the  cylinder, 
by  admitting  a  (|uanlity  of  cold  water  out  of  the  condensing 
cistern  I,  through  an  injection  cock,  the  opening  of  which  is 
regulated  by  hand.  The  condensing  cistern  is  supplied  with 
water  by  the  colil-water  pump  K. 

"  The  air  pump,  (or,  more  properly,  discharging  pump,)  for 
the  purpose  of  removing  the  water  from  the  condenser  alter  its 
admixture  with  the  steam,  and  keejiing  up  a  constant  vacuum, 
with  its  valves  and  bucket,  will  be  fully  understood  by  a  refer- 
ence to  plate  2 ,  as  well  as  L,  the  hot-water  pump,  used  for 
raising  water  to  supply  the  boiler,  which  water  passes  through 
a  small  valve,  and  down  the  same  pipe  that  contains  the  damper 
float.  This  valve  is  connected  with  a  lever,  having  one  of  its 
ends  connected  by  a  rod  passing  through  a  pipe  with  a  stone 
float,  that  rises  and  falls  with  the  surface  of  the  water  in  the 
boiler,  and  thereby  admitting  a  siiiallir  or  larger-<iuantity  of 
water,  as  may  be  requisite.  This  pipe,  fur  the  rod  to  pass 
through,  has  several  advantages  over  the  method  of  passing  it 
through  a  stuffing  hnz  on  the  boiler  top,  as  in  ease  the  hot  water 
pump  by  any  accident  should  cease  to  act,  and  the  water  get 
low  in  the  boiler,  the  steam  would  make  its  escape  before  any- 
serious  injury  could  happen,  shev»ing  instantly  that  such  was 
the  fact  the  moment  it  got  below  the  end  of  the  pipe.  The 
friction  between  the  rod  and  the  water  being  so  trifling, 
insures  an  almost  uniform  regularity  of  action. 

"  The  little  apparatus  M,  or  self-acting  water  gauge,  consists 
of  a  standard  fixed  on  the  boiler  top,  with  a  pulley,  over  which 
a  chain  passes  connected  at  one  end  v»ith  a  copper  wire,  and 
a  stone  float,  which  by  its  rising  or  falling  indicates  the  exact 
variation  that  lakes  place  in  the  height  of  the  surface  of  the 
water,  and  is  used  in  lieu  of  thr-  gauge  pipes  and  cocks  formerly 
applied  for  that  purpose,  over  w  hii  h  it  has  this  great  advant  ge, 
that  besides  shewing  the  w.iter  to  be  too  high  or  too  low,  it 
shews  exactly  how  much,  by  the  pointer  and  scale  that  are 
aflixed  to  it. 

"  N,  a  small  cistern  containing  the  blow  valve,  for  the  pur. 
pose  of  allowing  the  air  to  escape  from  the  cylinder,  5;c.  pre- 
vious to  the  engine  being  set  to  work. 

"  The  crank  P  in  «  is  made  globular,  to  prevent  any  strain 
in  case  the  shaft  should  get  out  of  its  level  position  by  the 
unequal  wearing  of  the  brass  steps  under  its  tunnels,  or  any 
little  sinking  of  the  foundation."         —         —         —         — 

"  In  order  to  prevent  the  accidents  occasioned  by  the  burst- 
ing of  steam  boilers,  which  are  of  such  frequent  occurrence, 
I  must  nov  solicit  a  little  attention  to  the  drawing  and  de- 
scription of  a  self-acting  safety  valve,  of  my  in\ention,  or 
rather  the  application  of  it  to  a  new  purpose;  for  a  similar  vahi- 
has  been  used  as  a  clack  for  a  pump  upwards  of  a  hundred 
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years  ;  and  it  vnMI  easily  lie  perceived  from  the  several  advan- 
tages it  possesses,  that  wherever  its  adoption  shall  talie  place  it 
will  be  scarcely  possible  for  any  accident  of  this  nature  to  arise. 

"  The  opening  in  the  lower  part  of  the  box,  which  is  fixed  on 
the  i)oiler  top,  or,  if  more  convenient,  on  any  part  of  a  pipe 
Iiavino;  a  free  communication  with  it,  requires  to  be  of  such  a 
size  as  to  allow  a  free  discharge  of  all  the  steam  the  boiler  is 
capable  of  generating.  This  opening  is  covered  with  a  sphe- 
rical valve,  the  outer  part  of  brass,  which  is  filled  with  lead,  of 
such  dimensions,  and  consequently  of  such  weight,  as  to  press 
with  as  many  pounds  per  square  inch,  as  it  is  intended  the 
strength  of  the  steam  at  a  muximvm  in  the  boiler  should  ever 
be  raised  to.  Now.  as  it  is  perfectly  free  from  friction,  the 
obvious  effect  will  be,  that  at  the  very  instant  the  steam  arrives 
at  this  degree  of  pressure,  the  ball  will  be  raised  by  its  force, 
and  a  discharge  will  immediately  take  place. 

"  The  plate  b,  which  is  large  enough  to  cover  entirely  the 
ball  or  valve,  and  thereby  prevent  its  being  pressed  down,  or  at 
all  interfered  with,  even  by  any  bar  or  rod  being  forced  down 
the  discharging  pipe,  is  connected  with  the  cover  by  small 
bars  c.  The  projections  a  are  merely  to  prevent  the  ball  at  any 
time  from  bei.ig  Ihrownolf  its  seat.  Originally  tlie  steam  was 
discharged  at  the  side-opening  d,  but  this  will  be  rendered 
unnecessary  if  the  plan  be  adopted  which  has  the  discharging 
pipe  in  the  lid  or  cover  of  the  box,  but  both  are  drawn  to  shew 
the  different  methods  of  taking  away  the  steam,  and  the  selec- 
tion must  be  made  according  to  convenience,  and  the  judgment 
of  the  engineer. 

"  From  the  nature  of  its  construction,  this  safety  valve, 
requiring  no  packing  or  attention,  can  be  entirely  secured  from 
the  officious  meddling  and  carelessness  of  attendants;  and  a 
pipe  may  be  attached  to  the  opening  in  the  box,  and  continued 
into  the  chimney,  or  any  other  convenient  place  of  discharge. 
I  should  not  recommend  this  valve  to  be  used  as  a  substitute 
for  the  ordinary  safely  valve,  (improperly  so  called,)  but  in  all 
cases  in  addition,  and  so  loaded  as  only  to  be  brought  into 
action  at  a  very  trifling  additional  pressure  above  that  to 
which  the  other  valve  is  weighted.  This  valve  would  be 
found  of  the  greatest  advantage,  in  preventing  the  boiling  over 
of  the  feed  pipes  of  boilers,  when  the  rooms  over  them  are 
used  as  drying  stoves  in  print-works,  bleach-works,  &;c.  I 
ought  to  state,  that  I  have  had  this  description  of  valve  in  use 
upw  ards  of  four  years,  with  the  greatest  regularity  of  action." 

First  Steam  Boat. — Although  it  is  only  of  late  years  that  steam 
lias  been  extensively  applied  to  the  propelling  of  vessels  on  water, 
yet,  a  knowledge  of  its  capabilities  for  this  purpose  is  of  old 
date.  As  far  back  as  the  21st  of  December  173(5,  Mr.  Jonathan 
Hulls  took  out  a  patent  for  "  A  new-invented  Machine  for  car- 
rying \'esssels  or  Ships  out  of,  or  into,  any  Harbour,  Port,  or 
River,  against  Wind  and  Tide,  or  in  a  Calm  ;"  and  in  the  fol- 
lowing year,  he  published  a  pamphlet  in  London,  detailing  at 
length  the  nature  of  his  invention,  which  was  nothing  else  than 
a  tow-boat  moved  by  steam,  as  represented  in  the  annexed 
engraving.  The  description  of  the  mode  of  working  it  we  shall 
give  in  his  own  words 

In  some  convenient  part  of  the  tow-boat,  there  is  placed  a 
vessel,  about  two-thirds  full  of  water,  with  the  top  close  shut. 
This  vessel  being  kept  boiling,  rarefies  the  water  into  a  steam. 
This  steam  being  conveyed  through  a  large  pipe  into  a  cylin- 
drical vessel,  and  there  condensed,  makes  a  vacuum,  which 
causes  the  atmosphere  to  press  on  this  vessel,  and  so  presses 
down  a  piston  that  is  (Itled  into  the  cylindrical  vessel,  in  the 
same  manner  as  Mr.  Newcomen's  engine  with  which  he  raises 
the  water  by  fire. 

"  Fig.  1,  P,  is  the  pipe  coming  from  the  furnace  to  the  cylin- 
der. Q,  is  the  cylinder  wherein  the  steam  is  condensed.  R,  the 
valve  that  slops  the  steam  from  coming  into  the  cylinder  whilst 
the  steam  within  the  same  is  condensed.  S,  the  pipe  to  convey 
the  condensing  water  into  the  cylinder.  T,  a  cock  to  let  in  the 
c(  ndensing  water  wlien  the  cylinder  is  full  of  steam,  and  the 
valve  P  is  shut.  U,  a  rope  fixed  to  the  piston  that  slides  up  and 
Jown  the  c\ Under. 

"  A'o<p.— -This  rope  TI  is  the  same  ropo  that  goes  round  the 
wheel  D  in  the  marhine  fig.  2. 

"  Fig.  A  the  chimney  coming  from  the  furnace.  B  the  tow- 
boat,     C  C  two  pieces  of  timber,  framed  together  to  carry  the 


machine.  D  a  D  and  D  b  are  three  wheels  on  one  axis,  to 
receive  the  ropes  M  /  /  and  Fa.  H  n  and  H  b  are  two  wheels 
on  the  same  axis  wilh  the  fans  1  I  I  I  1  I,  and  move  alternately 
in  such  a  manner,  that,  when  the  wheels  D«  D  and  D  b  move 
backward  or  forward,  they  keep  the  fans  in  a  direct  motion.  Ff 
is  a  rope  going  from  H  i  to  I)  i,  that  when  the  wheels  Dai) 
and  Di  move  forward,  moves  the  wheel  H  4  forwards,  which 
brings  the  fans  forward  with  it.  Fa  is  a  rope  going  from  the 
wheel  Ha  to  the  wheel  Da,  that,  when  the  wheels  Da  and  D  b 
move  forward,  the  wheel  Ha  draws  the  rope  F,  and  raises  the 
weight  G,  at  the  same  time  as  the  wheel  H  b  brings  the  fans  for- 
ward. When  the  weight  G  is  so  raised,  w  bile  the  wheels  D  «  D 
and  D  b  are  moving  backward,  the  rope  F«  gives  way,  and  the 
power  of  the  weight  G,  brings  the  wheel  Ha  forward  and  the 
fans  with  il,  so  that  the  fans  always  keep  going  forward,  not- 
withstanding the  wheels  Da  D  and  Di  move  backwards  and 
forwards  as  the  piston  moves  up  and  down  in  the  cylinder.  L  L 
are  teeth  for  a  catch  to  drop  in  from  the  axis,  and  are  so  con- 
trived, that  they  catch  in  an  alternate  manner  to  cause  the  fans 
to  move  always  forward  for  the  viheel  H  «,  by  the  power  of  the 
w  eight  G,  is  performing  its  office,  w  bile  the  other  wheel  H  b  goes 
back  Id  order  to  fetch  another  stroke." 


The  next  attempt  was  that  of  Mr.  Symington.  Inhisboat.by 
placing  the  cylinder  nearly  in  a  horizontal  position,  the  introduc- 
tion of  a  beam  is  avoided.  The  piston  is  supported  in  its  position 
by  friction  wheels,  and  communicates  by  means  of  a  joint  with  a 
crank,  connected  with  a  wheel,  which  gives  the  water-wheel, 
by  means  of  its  teeth,  a  molion  somewhat  slower  than  its  own; 
the  water-wheel  serving  also  as  a  (ly.  Tliis  water-wheel  is 
situated  in  a  cavity  near  the  stern,  and  in  the  middle  of  the 
breadth  of  the  boat,  so  that  it  becomes  necessary  to  have  two 
rudders,  one  on  each  side,  connected  together  by  rods,  which 
are  moved  by  a  winch  near  the  head  of  the  boat,  so  that  the  per- 
son who  attends  the  engine  may  also  steer.  Mr.  Symington 
likewise  placed  an  arrangement  of  stampers  at  the  head  of  the 
boat,  for  the  purpose  of  breaking  the  ice  on  canals,  an  opera- 
tion often  attended  with  great  labour  and  expense.  These 
stampers  were  raised  in  succession  by  levers,  the  ends  of  which 
were  depressed  by  the  pins  of  wheels  turned  by  an  axis  com- 
municating with  the  water-wheel.  A  drawing  of  this  steam- 
boat is  given  in  vol.  i.  of  Dr.  Young's  Natural  Philosophy. 

The  first  steam-boat  in  America  was  launched  at  New  York 
on  the  3d  of  October  1 807,  and  began  to  ply  on  the  river  between 
that  city  and  Albany,  a  distance  of  about  120  miles. 

In  the  common  wheel  paddles  at  present  employed  for  pro- 
pelling steam-boats,  "  there  are,  it  appears  to  me,  (says  Mr. 
Clark,)  two  defects,  which  are  yet  left  to  the  ingenuity  of  the 
mechanic  to  remove.  In  the  first  place,  they  are  defective,  on 
account  of  the  declivity  with  which  they  enter  and  come  out  of 
the  water.  In  the  second  place,  the  successive  paddles  are 
comnioidy  placed  so  very  near  one  another,  that  when  one 
paddle  enters  the  water,  it  leaves,  by  its  swift  motion,  a 
current,  into   which   the  next   paddle  enters;  which,  instead 
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of  moviiis  in  n"  opposite  direction  (o  the  paddles,  nioven 
in  the  .s:inie.  Ureal  resistance  is  thus  lost.  To  reiiicdj  the 
former  of  these  defects,  several  attempts  have  been  made  in 
this  country.  These  attempts,  however,  have  eonimonly  lieen 
iinsuceessrul,  on  account  of  the  sreat  contingency  of  foicc  which 
.sleam-liDat  paddles  are  called  to  bear.  The  latter  of  the  defects 
which  I  have  stated,  has  not,  however,  so  far  as  I  am  aware, 
met  the  attention  of  the  mechanics  of  this  country. 

"  About  two  years  a<;o,  I  made  some  alleiiipts  at  the  removal 
of  these  defects.  The  following  is  an  account  of  ouc  of  the  plans 
which  occurred  to  nie. 

'•  ri^.2isa  plan  of  the  machine;  fig. 3  is  a  sectional  \\c\v.  The 
.same  letters  refer  to  both.  W  fij;. 'i,  is  the  side  of  the  boat. 
11  IJ,  B  U,  (igs.  2  and  3,  is  the  frame  to  support  the  machinery. 


a  is  the  shaft  which  turns  (lie  wheel  ft,  whose  teei'h  run  into 
tliosc  of  the  wheels  c  c,  and  turn  both  in  the  same  direction. 
These  wheels  are  connected,  by  a  shaft,  with  the  double  cranks 
U  d  d,  ddd.  These  cranks  are  inclined  to  one  another,  at  equal 
angles,  and  are  of  equal  lengths,  eee  arc  bars,  conncclins 
these  cranks  in  such  a  manner  as  to  preserve  the  corresponding 
cranks  on  the  dilferent  shafts,  parallel  to  one  another,  as  shewn 
ill  fig.  :\,  ff'f  arc  paddles  alii.\ed  perpendicularly  to  these  bars. 
Tliese  paddles  alone,  or  the  paddles  and  the  bars  together,  may 
be  so  fixed  as  to  be  removable  at  pleasure." 

FiXJ>. 
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rroTTi  (his  description,  it  is  evident  that  the  cranks  on  the 
same  shaft  will  always  prc-erve  the  same  inclination  to  one 
another  ;  that  the  corresponding  ones  on  dinVrcnt  shafts  will 
always  be  parallel  ;  that  the  bars  connecting  them  will  always 
be  horizontal  ;  and  consrquenlly  that  the  paddles  must  always 
cuter,  pass  through,  and  rise  out  of  the  wafer,  perpen<licularly 
to  its  surface.  The  terminations  of  the  paddles  move  in  a  circle, 
as  represented  in  fig.  3  by  a  dotted  line.  The  radius  of  this 
circle  is  equal  to  the  length  of  any  of  the  several  cranks.  It  is 
evident,  also,  that  every  successive  paddle  enters  in  a  current 
different  from  that  caused  by  the  one  which  it  follows. 

Of  an  excellent  plan  for  the  consuming  of  smoke,  invented  by 
Mr.  Chapman,  of  Whitby,  and  for  which  he  was  rewarded  with 
the  large  silver  medal  by  the  Society  of  Arts,  the  following  is 
his  account  : — 

"  It  is  well  known  to  all  that  are  conversant  on  the  subjecl, 
that  it  is  necessary  to  admit  a  proportion  of  pure  atmospheric 
air,  to  unite  with  the  smoke  after  it  is  generated  in  the  furnace, 
in  order  In  supply  the  oxygen  gas,  without  which  it  will  not 
indame.  It  is  likewise  known  that  any  air  admitted  into  the 
body  of  the  furnace,  if  it  iloes  not  go  througli  the  l)uriiing  fuel, 
has  a  great  tendency  to  cool  the  bottom  of  the  boiler,  and  ritaid 
the   generation   of  steam.     To  obviate  this,  it  is  the  general 


practice,  in  the  construction  of  those  furnaces  which  consume 
the  suKjkc,  to  ndnjit  the  air  partly  at  the  ash-pit,  and  partly 
up  through  the  (ite-liridgc.  1  olVcr,  for  the  consideralion  of  the 
Society,  an  improved  jilan,  which  I  have  adopted,  and  w  Inch  has 
answered  bejond  my  utmo.st  expectations.     It  is  as  follows: — 

"  To  heat  the  air  before  its  admission  into  the  furnace.  Thi» 
I  do  by  casting  the  grate  bars  h(dlow  from  end  to  end,  so  that 
thry  form  a  scries  of  parallel  lubes,  which  open  in  two  boxes, 
one  placed  in  front,  and  the  other  behind  the  giate.  In  the 
front  box,  directly  under  the  fire-door,  I  make  a  j-e^iislcr  to  open 
and  shut,  to  any  extent,  at  pleasure-.  The  other  end  I  connect 
with  the  brickwork  dirc<:lly  underiiealli  the  fire-biidge,  wiiii:.! 
fire-bridge  I  make  (hiuble,  with  a  small  interval  between,  say 
one  inch;  the  interval  to  go  across  tlic  furnace  from  side  to 
side,  and  rather  to  incline  forward,  or  towards  the  fire-door,  so 
as  to  meet  anil  rcvcrbciatc  the  smoke  on  to  the  ignited  fuel  in 
the  grate,  whicli  causes  it  to  iiillanie  and  become  a  sheet  of 
briglit  fire  under  the  bottom  of  the  boiler.  From  what  I  have 
said  it  will  appear,  that  if  tlie  front  register  is  open,  or  partially 
so,  there  will  be  a  great  draught  of  air  througli  it,  along  the 
interior  of  the  grate  bars,  thenc^c  inio  the  Hue  of  the  fire-bridge, 
rind  out  of  the  oiilice  at  top,  whic^li  air  will  be  heated  in  its 
passage  through  the  bars,  before  it  comes  in  contact  with  the 
smoke,  when  it  will  give  out  its  ox\gen,  and  cause  it  to  indame. 

•'Such  was  my  view  of  this  part  of  the  subject  in  theory,  and 
I  have  found  it  to  succeed  in  practice,  in  a  small  engine  of  my 
own.  But  a  further  improvement  was  necessary  to  make  it 
quite  perfect.  There  are  few  people  who  are  aware  of  the  ex- 
tent of  the  mischief  arising  from  the  old  method  of  charginj:  a 
grate  by  the  front  door.  Now,  in  my  engine,  (which  has  only 
two-horse  power).  I  calculated  that  every  lime  the  fire-door  was 
opened,  to  stir  l!ie  fire  and  replenish  the  fuel,  there  could  not  be 
less  than  from  forty-live  to  fifty  feet  of  cold  ainiospherical  air 
admitted  into  the  furnace,  w  hioh  so  cooled  the  heated  gases. 
Sec.  that,  however  complete  the  plan  was  in  other  respects,  the 
smoke  could  not  possibly  iiillame,  from  being  so  cooled,  till  a 
considerable  time  after  the  fire-door  was  shut. 

"To  obviate  this,  I  have  adopted  a  cast  iron  hopper  above 
the  fire-door,  with  a  type  at  the  bottom,  that  has  two  pivots  at 
one  side  and  open  at  the  other;  one  pivot  goes  through  the 
end  of  the  hopper,  and  has  a  counter-lever  to  keep  the  type  shut 
when  a  sufficient  quantity  of  coal  for  a  chaige  is  on  it.  The  top 
of  the  Iiopper  i.s  covered  with  a  lid,  whii:h  1  shut  down  during 
Ihc:  time  of  firing,  then,  by  lifting  the  lever  which  opens  the 
type  inside,  the  coals  slide  down  on  to  the  fore  end  of  the  grate 
bars,  which  is  only  the  work  of  a  moment.  It  is  evident  thai 
no  quantity  of  cold  air  can  thus  get  into  the  furnace;  in  fact,  it 
is  not  possible  for  any  person  that  does  not  see  the  operation  of 
firing  to  know  when  fresh  fuel  is  added  by  looking  at  the  lop  of 
the  chimney.  The  smoke  that  issues  is  never  more  than  a  light 
grav.  just  perceptible,  but  in  a  general  way  is  not  seen  at  all. 

"The  coals  last  admitted,  after  l)ing  a  short  time  at  ihe  front 
of  the  more  ignited  fuel,  become  partially  coked,  and  just  before 
I  ac^mil  a  fresh  supply,  I  push  the  last  charge  further  along  the 
grale,  bv  a  tool  made  for  the  purpose,  which  remains  constantly 
in  ihc  furnace.  It  consists  of  a  plate  of  iron  about  four  inches 
broad  ;  its  length  goes  across  the  grate  with  a  round  bar  of  iron 
riveted  into  its  centre,  at  right  angles,  to  form  a  handle,  which 
comes  through  a  liole  made  at  the  bottom  of  the  fire-door,  and 
is  long  enough  for  a  man  to  use  with  both  hands,  so  that  he  can 
either  push  from,  or  pull  towards  him,  to  manage  the  fire 
within,  without  opening  the  fire  door,  except  when  the  grate 
wants  cleaniiv.',  fee.  f^c.  For  better  knowing  when  the  fire 
wants  Stirling  or  replenishing,  I  h;ive  a  hole,  about  an  inch  in 
diameter,  in  tlie  fin;  door,  to  look  through,  covered  by  a  piece 
of  iron  which  hangs  by  a  rivet  above.  After  I  have  used  the 
above  instrument,  F  pull  it  up  close  to  the  fire-door,  where  it 
remnins  till  it  is  again  wanted;  and  the  coals,  when  let  into  the 
fire,  fall  down  beyond  it. 

"The  above-written  account  conslitutcs  the  whole  of  my 
improvements,  as  far  as  is  required  by  Ihe  Society,  but  not  the 
whole  of  Ihe  advantages  gained  by  my  invention.  For  instance, 
Ihc  durability  of  the  grate  oars  by  th'e  admission  of  air  through 
Iheiu.  I  may  add,  that  I  examined  my  own  yesterday,  and  I 
do  not  find  them  any  worse,  although  they  have  been  in  use  for 
four  months." 
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STEAM  PRINTING.     See  Printing  by  Steam. 

STKATITE.S,  in  MincraloRy,  is  usually  amorphous,  but  some- 
times crystallized  in  six-sided  prisms.  lis  texture  is  com- 
monly earthy;  specific  gravity  2'GI  to  2'7i);  feels  greasy;  sel- 
dom adheres  to  the  tongue  ;  colour  white  or  gray,  with  a  tint 
of  other  colours  ;  the  foliated  green. 

STEEL,  a  most  valuahle  metal,  consisting  of  iron  combined 
with  carbon.  It  is  chiefly  used  for  edge-tools,  and  other  sharp 
and  cutting  instruments  where  hardness  is  required  ;  and  from 
the  fine  polish  of  which  it  i?  susreptible,  it  is  used  in  ornaments 
of  various  kinds.  15y  lie.iting  steel  to  redness,  and  cooling  it 
suddenly,  it  can  be  made  much  harder  than  any  other  metal  ; 
and  if  heated  to  a  lower  lempcralure  than  redness,  and  sud- 
denly cooled,  it  becomes  the  most  elastic  of  all  the  metals. 

STEELING,  in  Cutlery,  the  laying  on  a  piece  of  steel  upon 
a  larger  mass  of  iron,  that  the  part  which  is  to  receive  the  edge, 
may  be  harder  than  the  rest. 

STEELYARD,  a  kind  of  balanre,  called  also  the  Roman 
balance,  by  means  of  which  the  gravities  of  dilferent  bodies  are 
found  by  a  single  weight  being  placed  on  the  lever  or  beam,  so 
as  to  secure  an  equilibrium  ;  the  notches  and  figures  marked  on 
it,  denoting  the  number  of  pounds. 

Steelyakd  Spririff,  a  kind  of  portable  balance,  serving  to 
weigh  any  article  not  exceeding  forty  pounds.  It  is  composed 
of  a  brass  tube,  in  which  is  a  rod,  round  which  is  wound  a 
spring  of  tempered  steel,  in  a  spiral  form.  On  this  rod  are 
marked  pounds,  and  the  divisions  of  pounds,  and  to  the  part  of 
the  rod  at  the  bottom  of  the  tube,  is  a  hook,  on  which  the 
article  to  be  weighed,  is  fastened.  Now,  the  other  part  of  tlie 
rod  being  made  fast  to  the  spiral  spring,  it  must  be  obvious 
that  the  greater  flie  weight  which  is  attached  to  the  hook,  the 
more  will  the  spring  be  pressed  and  contracted  ;  and  conse- 
quently the  greater  will  be  the  part  of  the  rod  drawn  out  of  the 
tube,  on  which  are  marked  the  naraber  of  pounds  that  have  thus 
drawn  it  out. 

STEEPLE,  an  appendage  to  a  church,  generally  raised  at  the 
western  end,  for  ornament,  and  also  to  hold  the  bells.  Both 
towers  and  spires  come  under  the  denomination  of  steeple. 

STEERAGE,  an  apartment  before  the  great  cabin,  from 
which  it  is  separated  by  a  partition  or  bulk-head.  In  merchant- 
ships  if  is  generally  the  habitation  of  the  inferior  ofiicers  and 
crew  ;  but  in  ships  of  war  it  serves  only  as  a  hall  or  anti- 
chamber  to  the  great  or  captain's  cabin.  Steeraye,  is  also  used 
to  express  the  efl'ort  of  the  helm.  Steerage-Way,  implies  a 
.sufficient  degree  of  motion  communicated  to  a  ship  for  her  to 
become  susceptible  of  the  efl'ects  of  the  helm  in  governing  her 
course. 

STEERING,  may  be  defined  the  art  of  directing  a  ship's  way 
by  the  movements  of  the  helm,  or  of  applying  its  efforts  to  re- 
gulate her  course  when  she  advances.  The  perfection  of 
steering,  consists  in  a  vigilant  attention  to  the  motion  of  the 
ship's  head,  so  as  to  check  every  deviation  from  the  line  of  her 
course  in  the  first  instant  of  its  motion,  and  in  applying  as  little 
of  the  power  of  the  helm  as  possible.  By  this  she  will  run  more 
uniformly  in  a  straight  path,  as  declining  less  to  the  right  and 
left ;  whereas,  if  a  greater  elfort  of  the  helm  is  employed,  it  will 
produce  a  greater  declination  from  the  course,  and  not  only 
increase  the  dilficulty  of  steering,  but  also  make  a  crooked  and 
irregular  track  tlirough  the  water.  The  phrases  used  in  steer- 
ing a  ship  vary  according  to  the  relation  of  the  wind  to  her 
course.  Thus,  if  the  wind  is  fair  or  large,  the  phrases  used  by 
the  pilot  or  officer  who  superintends  the  steerage,  are  Port, 
Starboard,  and  Steady.  The  first  is  intended  to  direct  the 
ship's  course  further  to  the  right,  the  second  is  to  guide  ber 
further  to  the  left,  and  the  last  is  designed  to  keep  her  exactly 
in  the  line  on  which  she  advances,  according  to  her  prescribed 
course.  The  excess  of  the  first  and  second  movement  is  called 
Hard-a-Port,  and  Ilard-a-Starboard  ;  the  former  of  Hhicli  gives 
the  greatest  possihie  inclination  to  the  right,  and  the  latter  an 
equal  tendency  to  the  left.  If,  on  the  contrary,  the  wind  is  foul 
and  scant,  the  phrases  then  used  arc  Lun',Thus,  and  No-Near. 
The  first  of  which  is  the  order  to  keep  licr  close  to  the  wind  ; 
the  second,  to  retain  her  in  her  present  situation  ;  and  the 
lliird.  to  keep  her  sails  full.  In  ships  of  war,  the  duties  of  con- 
ning and  steering  are  divided  amongst  the  cpiarter-raasters, 
llieir  mates,  and  the  most  expert  seamen,  who  attend  the  helms 


in  turns.  The  steerage  is  constantly  supervised  by  the  quar- 
ter-masters. In  merchant-ships,  every  seaman  takes  his  turn 
in  steering,  being  directed  therein  by  the  mate  of  the  waich,  or 
some  other  officer.  As  the  safety  of  a  ship,  and  all  contained 
therein,  depend  in  a  great  measure  on  the  steerage  and  effects 
of  the  helm,  the  apparatus  by  which  it  is  managed  should  often 
be  examined  by  the  proper  olTicers.  Indeed,  when  the  fatal 
efi'ects  which  may  result  from  negligence  in  this  important  duty 
arc  duly  considered,  such  inattention  must  be  pronounced  un- 
pardonable. 

STEERSMAN,  the  helmsman,  or  limoneer ;  which  latter 
appellation  is  derived  from  the  French  term,  which  signifies  an 
helmsman.  He  is  reckoned  the  best  steersman  who  uses  the 
least  motion  in  putting  the  helm  over  to  and  again,  and  who 
keeps  the  ship  best  from  making  yaws,  that  is,  from  running  in 
an''  out.  For  this  purpose,  he  should  diligently  watch  the 
movements  of  the  head  by  the  land,  clouds,  moon,  or  stars  ; 
because,  although  the  course  is  in  general  regulated  by  com- 
pass, the  vibrations  of  the  needle  are  not  so  quickly  perceived, 
as  the  sallies  of  the  ship's  bead  to  the  right  or  left,  which,  if 
not  immediately  restrained,  will  require  additional  velocity  in 
every  instant  of  their  motion,  and  demand  a  more  powerful 
impulse  of  the  helm  to  reduce  them  ;  the  application  of  which 
will  operate  to  turn  her  head  as  far  on  the  contrary  side  of  her 
course. 

STEEVING,  the  angle  of  elevation  which  a  ship's  bowsprit 
makes  with  the  horizon. 

STEM,  a  circular  piece  of  timber,  into  which  the  two  sides 
of  a  ship  are  united  at  the  fore  end  ;  the  lower  end  of  it  is 
scarfed  to  the  keel,  and  the  bowsprit  rests  upon  its  upper  end; 
the  ends  of  the  wales  and  planks  of  the  sides  and  bottom  are 
let  into  a  groove  or  channel  cut  in  the  middle  of  its  surface, 
from  top  to  bottom.  The  outside  of  the  stem  is  usually  marked 
with  a  scale  of  feet,  answering  to  a  perpendicular  from  the  keel. 
Its  use  is  to  ascertain  the  draught  of  water  at  its  fore  part, 
when  the  ship  is  in  preparation  for  a  sea  voyage,  &c.  The 
stem  at  its  lower  end  is  of  equal  breadth  and  thickness  with  the 
keel,  but  it  grows  proportionally  broader  and  thicker  towards 
its  upper  extremity.  False  Stem,  is  that  fixed  before  the  right 
one.  When  a  ship's  stem  is  too  fiat,  so  that  she  cannot  keep  a 
wind  well,  they  put  a  false  stem  above,  which  makes  her  rid 
more  nay,  and  bear  a  better  sail.  To  Stem  a  Tide,  to  acquire 
a  velocity  in  sailing  against  the  tide  equal  to  the  force  of  the 
current.  From  Stem  to  Ster7t,  from  one  end  of  the  ship  to 
the  other. 

STEM.     See  Stalk. 

STEMMATA,  in  the  history  of  insects,  are  three  smooth  he- 
mispheric dots,  placed  generally  on  the  top  of  the  head,  as  in 
most  of  the  hymenoptera  and  other  classes. 

STEMSON,  an  arching  piece  of  timber  fixed  within  the 
apron,  to  reinforce  the  scarf  thereof,  in  the  same  manner  as 
the  apron  supports  the  scarf  of  the  stem. 

STENOGRAPHY.  The  art  of  short-hand  writing.  The  fol- 
lowing scheme  is  that  which  has  received  most  general  appro- 
bation from  its  simplicity,  and  being  founded  on  rational  prin- 
ciples, by  which  it  is  easily  acquired  and  retained. 

liutesfor  Orlhor/rnji/ii/  i}i  Short  Hand.  — AW  quiescent  conso- 
nants in  words  are  to  lie  dropped  ;  and  the  orthography  to  be 
directed  only  by  the  pronunciation  ;  which  being  known  to  all, 
will  render  this  ait  attainable  by  those  who  cannot  spell  with 
precision  in  long  hand.  2.  When  the  absence  of  consonants 
not  entirely  dormant  can  be  easily  known,  they  may  often  be 
omitted  without  the  least  obscurity.  3.  Two,  or  sometimes 
more  consonants,  may,  to  promote  greater  expedition,  be  ex- 
changed for  a  single  one  of  nearly  similar  sound,  and  no  ambi- 
guity as  to  the  meaning  ensue.  4.  When  two  consonants  of 
the  same  kind  or  same  sound  come  together,  without  any  vowel 
between  them,  only  one  is  to  be  expressed  ;  but  if  a  vowel  or 
vowels  intervene,  both  are  to  be  written;  only  observe,  if  they 
arc  perpendicular,  horizimtal,  or  oblique  lines,  they  must  only 
be  drawn  a  size  longer  than  usual;  and  characters  with  slopes 
must  have  the  sides  of  their  heads  doubled. 

Might  is  to  be  written  mit,  light,  fit,  machine,  mashin,  enough, 
enuf,  laugh,  laf,  prophet,  profet,  physics,  fisiks,  foreign,  foren, 
sovereign,  sovrcn,  psalm,  sam,  receipt,  reset,  write  rite,  island, 
ilaod.     In  short,  all   that  the  shorthand  writer  has  to  do  with 
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ortliofjr.iphy,  is  to  produce  tlic   clear  and   distinct  sound  of  liis 
noid  in  tin-  sliorlcsl  and  niiisl  cuiii|i  irl  iiianiiiT  |i<)s>il>lu. 

1.  Vowils,  liiiti;;  only  .simple  artinilalc  soiiiiils.  tliou;;li  llicy 
arc  tlic  coiimciivcs  of  consonants,  and  employed  in  every  word 
and  every  sj  llal)le,  arc  not  necessary  to  lie  inserted  in  tlic  miil- 
dle  of  words  ;  bccimsc  tlic  consonants  if  fully  proiioune.ed.  with 
tlie  assistance  of  connexion,  will  always  iliscover  tlie  nicau- 
inS  of  a  word,  and  make  the  wiitin^  perfectly  le^ilile.  2.  If 
a  vowel  is  not  stron;;ly  accented  in  the  incipient  syllalile  of 
a  word,  or  if  it  is  mute  in  tlic  linal,  it  is  likevvise  to  lie 
omitted  ;  because  tlie  sound  of  the  incipient  vowi  I  is  often 
implied  in  tliat  of  tlie  lirst  consonant,  which  «ill  coiisciiucnlly 
supply  its  place.  ,1.  Itut  if  the  vowel  conslitutcs  llu:  lii.st  or 
last  syllable  of  a  word,  or  is  slrori;;ly  accented  at  its  bc^'iii- 
nin^  or  emi,  lliat  vowi  I  is  continnally  to  be  «rill(n.  4.  If  a 
word  bcpiii  or  end  with  two  or  more  vowels,  though  separated, 
or  when  lliere  is  a  coalition  of  vowels,  as  in  diphlhonns  and 
triphthoiiss,  only  one  of  them  is  to  be  expressed,  v\hicli  must 
be  that  which  agrees  best  «illi  the  pronunciation.  0.  Inniono- 
syllable.s,  if  they  hc^in  or  end  with  a  vowel,  it  is  always  to  be 
inserted,  unless  the  >o«cl   e  is  mute   at  the  end  of  a  word. 

The  shorl-hand  alphabet  consists  of  KS  di.stiiiet  characters, 
taken  from  lines  and  semicircular  curves;  the  formalion  and 
application  of  which  we  shall  now  explain,  be^inoiof;  with  the 
vowels.  For  the  three  (irst  vowels  n,  <•,  and  i,  a  comma  is  appro- 
priated in  dillVreiit  positions  ;  and  lor  the  other  three  »,  u,  and 
y,  a  point.  The  comma  and  point,  when  applied  to  a  and  o,  is 
to  be  placed  as  in  the  plate,  at  the  top  of  the  next  character  ; 
when  for  e  and  w  opposite  to  the  middle  ;  and  w  hen  for  i  and  y 
at  the  bottom.  Simple  lines  may  be  drawn  four  dillerent  ways 
perpendicular,  horizontal,  and  with  an  anjlc  of  about  4r>  de- 
grees to  the  ri^ht  and  left.  An  ascendiiis  obliipie  liue  to  the 
right,  which  will  be  perfectly  distinct  from  the  rest  when  joined 
to  any  oilier  character,  may  likewise  be  admitted.  These  cha- 
racters being  the  simplest  in  nature,  arc  assigned  to  those  five 
consonants  which  most  frequently  occur,  riz,  l,r,  t,c  hard,  or  k, 
and  c  soft,  or  j.  Every  circle  may  be  divided  with  a  perpendi- 
cular and  horizontal  line,  .so  as  to  form  likewise  four  <listinct 
characters.  These  bcin^  the  next  to  lines  in  the  simplicity  of 
their  formation,  we  have  appropriated  tlicni  lor  h,  d,  n,  and  »i. 

The  characters  expressing  nine  of  the  consonants  arc  all  per- 
fectly distinct  from  one  another;  cij;ht  only  remain  which  arc 
needful,  viz./,  g,  orj,  h,  />,  q,  v,  w,  and  x,  to  find  characters  for 
which  we  must  have  recourse  to  mixed  curves  and  lines. 
The  characters  which  we  have  adopted  are  the  simplest 
in  nature  after  those  alicady  applied,  admit  of  the  easiest 
joinins,  and  tend  to  preserve  lineality  and  beauty  in  the  writ- 
ing. It  must  be  observed,  that  we  have  no  character  for  c  w  hen 
it  has  a  hard  sound  as  in  castle,  or  soft  as  in  city  ;  for  it  natu- 
rally takes  the  sound  of  k  or  s,  which  in  all  cases  will  be  sudi- 
cient  to  supply  i Is  place.  /{  likewise  is  represented  by  the  same 
character  as  /;  only  with  this  dillerence,  r  is  written  with  such 
an  ascending  stroke,  and  /  wilh  a  descending:  which  is  always 
to  be  known  from  the  manner  of  its  union  with  the  follow- 
ing character;  but  in  a  few  monosyllables  where  r  is  the 
only  consonant  in  the  word,  and  eonse(|uently  stands  alone, 
it  is  to  be  made  as  is  shewn  in  the  alphabet,  for  distinction's 
sake.  Z;  as  it  is  a  letter  seldom  employed  in  the  English 
language,  and  only  a  coarser  and  harder  expression  of  s,  must 
be  supplied  by  *  when  ever  it  occurs ;  as  for  Zedekiah,  write 
Sedekiah,  &c. 

4.  The  terniinative  character  for  tion,  sion,  cion  cian,  tian,  is 
to  be  expressed  by  a  small  circle  joined  to  the  nearest  letter 
and  turned  to  the  right.  5.  The  terniinative  character  for  iiiy 
is  to  be  expressed  likewise  by  a  small  circle  but  drawn  to  the 
left  hand,  and  its  plural  inr/s  by  a  dot.  0.  The  plural  sign  «  is 
to  be  added  to  the  teiminative  characters  when  necessary.  7. 
The  separated  terminations  are  never  to  be  used  but  in  poly- 
syllables, or  ill  words  of  more  syllables  than  one. 

The  following  is  the  explamlion  of  the  diHerentarbitraries  and 
abreviations  in  the  plate: — No.  1,  As — 2.  Nation  — 3,  Thing — 4, 
Circumstance— 5,  Counterfeit— G,  Visible  — 7.  Himself— 8, Thein- 
selves- !),  Atonement  — It).  Therefore — 11,  Christ— 12,  Multi- 
tudft  — 13,  Descendants  — 14,  Government— 15,  Everlasting. 

The  most  usual  alibreviation,  is  to  use  the  full  letter  of  a  word 
with  a  dot  under  it,  to  shew  it  is  an  abbrevation. 
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.STEP,  a  block  of  wood  fixed  oti  thc>  deck.s  or  bottom  of  a  ship, 
and  having  a  hide  in  its  upper  .si'le  litlt d  li>  receive  the  heel  of 
a  mast  or  capstan.  7'u  Slip  a  limit's  Mail,  is  to  erect  and 
seetire  it  in  readiness  for  setting  .sail. 

STEI(E(>1;KAI*1IY,  the  ait  of  drawing  the  forms  and  figures 
of  the  solids  ii|i<in  a  plane. 

.STI;1U';().\1I;TUV,  that  part  of  pcomefry  which  tcaelics  how 
to  measure  solid  bodies,  that  is,  to  find  the  solidity  or  solid  con- 
tents of  bodies,    as  globes,  evilnders,  cubes,  vessels,  ship.s,  &c. 

STEUEtJTYI'E  IMUNTINtJ.  The  mode  of  stereotype  print- 
ing is  first  to  set  up  a  page,  for  instance,  in  the  eomnion  way, 
and  when  it  is  rendered  peilVetly  correct,  a  cast  is  taken  from 
it,  and  in  this  cast  the  metal  fur  the  plate  i^  poured  :  the  plates  thus 
procured  are   afterw.irds  worked  on  blocks  in  the  common  way. 

.STERILITY,  the  state  of  that  which  is  barren,  whither  ani- 
mal or  vegetable,  in  opposition  to  fecundity  or  fruitlulness. 

STERLINCr.  A  pound,  shilling,  or  penny,  sterling,  significn 
as  much  as  a  pound,  shilling,  or  penny,  of  lavtful  inoiiey  of 
(Jrfat  Britain  as  settled  by  authority. 

.STERN,  the  posterior  part  of  a  ship,  or  that  part  «liich  is 
presented  to  the  view  of  a  spectator,  placed  on  the  continuation 
of  the  keel,  behind.  The  stern  is  terminated  by  the  talfarel 
above,  ami  hy  the  counters  below.  It  is  limiled  on  the  sides 
by  the  qiiarter-picees,  and  the  iiilermcdiale  space  comprehends 
the  naileries  and  windows  of  the  dilTerent  cabins. 

.Stf.rn-/V/*^  a  rope  used  to  conrine  tlii^  stern  of  a  ship, 
lighter,  or  boat,  to  any  wharf  or  jetty-head,  Sec. 

SvERN-i^rame,  the  several  pieces  of  timber  which  form  the 
stern. 

SrERNMOBT,  implies  any  ship  or  sliips  lliat  are  in  the  rear 
or  farthest  astern,  as  opposed  to  headmost. 

StirnPost,  a  long  straight  piece  of  timber,  erected  on  the 
extremity  of  tlie  keel,  to  sustain  the  rudder,  and  terminate 
the  ship  behind.  It  is  usually  marked  like  the  stem  with  a 
scale  of  feet,  from  the  keel  upwaids,  in  order  to  ascertain  the 
draught  of  water  abaft.  This  piece  ought  to  be  well  servi  I 
and  supported,  because  the  ends  of  all  the  lower  planks  of  the 
ship's  bottom  arc  fixed  in  a  channel  cut  on  its  surface,  and 
the  whole  weight  of  the  rudder  is  sustained  by  it.  The  ditti- 
culty  of  procuring  a  stern-post  of  sufiicient  breadth  in  one 
piece,  has  introduced  the  practice  of  fixing  an  additional  piece 
behind  it,  which  is  strongly  bolted  to  the  former;  the  hinges 
which  support  the  rudder  are  accordingly  fixed  to  this  latter, 
which  is  also  tenoned  into  the  keel,  and  is  denominated  the 
back  of  the  post.  The  stern-post  is  strongly  attached  to  the 
keel  by  a  knee,  of  which  one  branch  extends  along  the  keel, 
being  scarfed  to  the  dead-wood,  and  fore-locked  under  the 
keel,  whilst  the  other  branch  inclines  upwards,  and  corresponds 
with  the  inside  or  fore  part  of  the  stern-post,  to  which  it  is  also 
boiled  in  the  same  manner. 

StiLKti-Sheels,  that  part  of  a  boat  which  is  contained  be- 
tween tlie  stern  and  the  aftmost  seat  of  the  towers.  It  is 
generally  furnished  with  seals  to  aceommodale  passengers. 

Stern- 1^0//,  the  movement  by  which  a  ship  retreats  or  goes 
backward  with  her  stern  foremost. 

STERNA,  the  Tern,  in  Natural  History,  a  genus  of  birds  of 
the  order  anseres.  There  are  t«enty-five  species.  The  follow- 
ing are  the  principal  :  S.  caspia,  or  the  Caspian  tern.  This 
abounds  on  the  seas  « herein  it  derives  its  name.  It  fishes  also 
in  rivers,  and  sometimes  suddenly  darts  upon  its  prey  from  a 
considerable  height,  and  at  other  times  skims  the  surface  of 
the  water  in  the  manner  of  a  swallow.  It  is  nearly  t^^o  feet  in 
length.  It  lays  only  two  eggs,  and  its  sound  resembles  those 
of  a  person  laughing. — The  noody,  is  a  foot  and  a  quarter  long, 
and  is  frequently  met  with  at  sea,  between  the  tropics.— The 
great  tern,  is  found  in  various  parts  of  Europe,  and  in  summer 
on  the  Ilritish  coasts.  It  is  fourteen  inehes  long.  Its  manners 
on  the  water  resemble  those   of  the  swallow    by  land. 

STEWARD,  in  Naval  all'airs.  is  an  oHicer  in  a  ship  of  war, 
appointed  by  the  purser  to  distribute  the  dillerent  species  of 
provisions  to  the  olllcers  and  crew,  for  whicli  purpose  he  is 
furnished  with  several  assistants.  lie  is  generally  denomi- 
nated the  purser's  steward,  or  the  ship's  stew  aid,  to  distinguish 
him  from  the  captain's  or  the  ward-room  sir  » ards,  w  ho  are 
appointeil  to  take  care  of  the  sea  stock  belonging  to  the  c.ip. 
tains  and  lieutenants,  jkc. 
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Steward,  a  man  appointed  in  a  place  or  stead,  and  always 
signifies  a  priM(:i|)al  officer  within  liis  jurisdiction. 

STICK,  Gold.  An  oflicer  of  superior  rank  in  tlie  life-guards, 
BO  called,  who  is  in  immediate  attendance  upon  the  king's  per- 
son When  his  majesty  gives  either  of  I  is  regiments  of  life- 
guards to  an  officer,  lie  presents  him  with  a  gold  stick.  The 
colonels  of  the  two  regiments  wait  alternately  month  and 
month.  The  one  on  duty  is  then  called  gold  stick  in  waiting, 
and  all  orders  relating  to  the  life-guards  are  transmitted  through 
him.  During  that  month  he  commands  the  brigade,  receives 
all  reports,  and  communicates  them  to  the  king.  This  tempo- 
rary command  of  the  brigade  does  not,  however,  interfere  with 
the  piomotion  that  may  be  going  forward,  as  each  colonel  lays 
tliose  of  his  own  particular  corps  before  his  majesty.  Former- 
ly the  gold  stick  commanded  all  guards  about  his  majesty's 
I'.erson.  On  levees  and  drawing  room  days,  he  goes  into  the 
king's  closet  for  the  parol. 

SriCK.  Silier.  The  field-officer  of  the  life-guards  when  on 
duty  is  so  called.  The  silver  stick  is  in  waiting  for  a  week, 
during  which  period  all  reports  are  made  through  him  to  the 
gold  stick;  and  orders  from  the  gold  stick  pass  through  him  to 
the  brigade.  In  the  absence  of  the  gold  slick,  on  levees  and 
drawintr-room  days,  he  goes  into  the  king's  closet  for  the  parol. 

STIFF,  the  quality  by  which  a  ship  is  enabled  to  carry  a 
sufficient  quantity  of  sail  without  oversetting. 

STIGMA,  in  Entomology,  a  spot  or  anastomosis  in  the  mid- 
dle of  the  wings  of  insects,  near  the  anterior  margin,  conspi- 
cuous in  the  hymenopterous  tribes. 

STIGMATA,  in  Natural  History,  the  apertures  in  different 
parts  of  the  bodies  of  insects,  communicating  with  the  tracbae 
or  air-vessels,  and  serving  for  the  office  of  respiration. 

STILL,  the  name  of  an  apparatus  used  in  distillation.  See 
Distillation. 

STIMULANT,  in  Medicine,  any  agent  which  has  the  property 
of  increasing  the  mobility,  or  of  exciting  the  motions  of  the 
living  body,  or  its  moving  parts. 

S'TING,  an  apparatus  in  the  body  of  certain  insects,  in  form 
of  a  little  spear,  serving  them  as  a  weapon  of  olfence. 

STINK-PoT,  an  earthen  jar,  charged  with  powder,  grenades, 
and  other  materials  of  an  oflensive  and  sullocating  smell.  It  is 
sometimes  used  by  privateers,  to  annoy  an  enemy  whom  they 
design  to  board.     See  the  article  Boarding. 

STIPPLING,  a  mode  of  engraving  on  copper  by  means  of 
dots,  as  contradistinguished  from  a  course  of  conlinued  lines. 

STITCH,  in  Agriculture,  a  ridge  or  butt  in  a  field  which  is 
under  the  plough.  The  dimensions  of  a  stitch  are  liable  to 
many  vaiiations  in  did'erent  districts. 

STO.VT,  in  Zoology,  the  name  of  an  animal  whose  skin  is  the 
ermine.  These  creatures  are  plentiful  in  Russia  and  Norway, 
where  an  extensive  trade  in  their  skins  is  carried  on.  Their 
fur  changes  colour  with  the  seasons  of  the  year.  When  the 
snow  is  on  the  ground,  its  celebrated  whiteness  appears  to  the 
greatest  advantage. 

STOCK,  generally  implies  provisions  procured  by  indi- 
viduals, for  the  particular  accommodation  of  themselves  or 
messmates  ;  hence  we  say,  fresh  stock,  sea  stock,  live  stock. 

STOCKINGS,  the  clothing  of  the  leg  and  foot.  Anciently 
stockings  were  made  of  cloth  or  milled  stuff"  sewed  together, 
but  since  the  knitting  and  weaving  of  stockings  have  been 
invented,  cloth  has  been  entirely  laid  aside.  Henry  II.  of 
France,  in  1659,  was  the  first  who  wore  silk  stockings. 
Henry  VIII.  and  Queen  Elizabeth,  were  the  first  who  wore  silk 
stockings  in  England,  and  these  were  brought  from  Spain, 
where  the  invention  seems  to  have  had  its  birth.  In  the  third 
year  of  Eiizabcth,  the  art  of  knitting  was  introduced  into  Eng- 
land, and  to  thi-i  honour  the  Scotch  lay  claim.  The  slocking 
loom  is  generally  thought  to  have  been  invented  by  William 
Lee,  M.  A.  of  St.  John's  College,  Cambridge,  a  native  of  Wood- 
borough,  near  Nottingham,  in  the  year  1589;  but  receiving 
liltb;  encouragement,  and  being  in  indigent  circumstances,  he 
«eiit  to  France,  where,  meeting  with  further  disappointment, 
he  died  of  a  broken  heart. 

STOCKS,  a  frame  erected  on  the  sbore  of  a  river,  whereon 
to  build  shipping.  It  generally  consists  of  a  number  of  wooden 
blocks  rnngcd  parallel  to  each  other  at  convenient  distances, 
and  with  a  gradual  declivity  towards  the  water. 


SroCKS,  the  public  funds  of  the  nation,  instituted  for  t!i8 
purpose  of  paying  the  interest  upon  loans. 

Stocks,  a  wooden  machine  to  put  the  legs  of  offenders  in, 
for  the  securing  of  disorderly  persons,  and  by  way  of  punish- 
ment in  divers  cases  ordained  by  statute,  &c. 

STOLE,  Groom  of  the,  the  eldest  gentleman  of  his  majesty's 
bed-chamber,  whose  office  and  honour  it  is  to  present  and  put 
on  his  majesty's  first  garment,  or  shirt,  every  morning,  and  to 
order  the  things  into  the  chamber. 

STONEHENGE,  a  stupendous  monument,  of  Druidical 
antiquity,  standing  on  Salisbury  plain,  snd  supposed  to  be 
nearly  coeval  with  the  pyramids  of  Egypt.  Its  origin  and  use 
are  buried  in  impenetrable  obscurity. 

STONES  and  Earths.  The  only  substances  wbich  enter 
into  the  composition  of  the  simple  stones,  as  far  at  least  as 
anal)  sis  has  discovered,  are  the  si.x  earths,  silica,  alumina, 
zirconia,  glucina,  lime,  and  magnesia;  and  the  oxides  of  iron, 
manganese,  nickel,  chromium,  and  copper,  Seldom  more  than 
four  or  five  of  these  substances  are  found  combined  together  in 
the  same  stone. 

ST0NE-lF«)e.  Under  the  denomination  slone-ware  are  com- 
prehended all  the  difierent  artificial  combinations  of  earthy 
bodies  which  are  applied  to  useful  purposes. 

STOP,  in  Music,  a  word  applied  by  violin  and  violincello 
performers,  to  that  pressure  of  the  strings  by  which  they  are 
brought  into  contact  with  the  finger-board,  and  by  wbich  the 
pitch  of  the  note  is  determined. 

Stop,  Trumpet,  a  reed  metallic  stop,  so  called  because  its 
tone  is  imitative  of  the  trumpet. 

STOPPER,  of  the  Anchor,  a  strong  rope  attached  to  the 
cat-head,  which,  passing  through  the  anchor-ring,  is  afterwards 
fastened  to  a  timher-bead,  thereby  securing  the  anchor  on  the 
bow.  Stoppers,  of  the  cables,  commonly  called  deck-stoppers, 
have  a  large  knot  and  a  laniard  at  one  end,  and  are  fastened  to 
a  ring-bolt  in  the  deck  by  the  other;  they  are  attached  to  the 
cable  by  the  laniard,  which  is  fastened  securely  round  both  by 
several  turns  passed  behind  the  knot,  or  about  the  neck  of  the 
stopper,  by  which  means  the  cable  is  restrained  from  running 
out  of  the  ship  when  she  rides  at  anchor.  Dog-Stnppers,  is  a 
strong  rope  clenched  round  the  main-mast,  and  used  on  parti- 
cular occasions  to  relieve  and  assist  the  preceding  when  the 
ship  rides  in  a  heavy  sea,  or  otherwise  bears  a  great  strain  on 
the  cable.  Winy-Stoppers,  similar  pieces  of  rope  clenched  round 
one  of  the  beams  near  the  ship's  side,  and  serving  the  same 
purpose  as  the  preceding.  Stoppers  of  the  rigging,  have  a  knot 
and  a  laniard  at  each  end;  they  are  used  when  the  shrouds, 
stays,  or  back-stays,  are  cut  asunder  in  battle,  or  disabled  in 
tempestuous  weather,  and  are  then  lashed,  in  the  same  manner 
as  those  of  the  cables,  to  the  separated  parts  of  the  shroud,  &c. 
which  are  thereby  reunited  so  as  to  be  fit  for  immediate 
service.  This,  however,  is  only  a  temporary  expedient,  applied 
when  there  is  not  time  or  opportunity  to  refit  them  by  a  more 
complete  operation.  Stoppers,  are  also  pieces  of  rope  used 
to  prevent  the  running  rigging  from  coming  up  whilst  being 
belayed. 

Stoppers,  certain  short  pieces  of  rope,  which  are  usually 
knotted  at  one  or  both  ends,  according  to  the  purnose  for  which 
thev  are  intended. 

STORAX,  in  the  Materia  Medica,is  the  resinous  drug  which 
issues  in  a  iluid  state  from  incisions  made  in  the  bark  or 
branches  of  the  storax  tree.  It  can  be  obtained  in  perfection 
only  from  those  trees  which  grow  in  Asiatic  Turkey. 

STORE-Keepeii,  an  officer  invested  with  the  charge  of  the 
principal  stores.  Store-  Room,  an  apartment  or  place  of  reserve, 
of  which  there  are  several  in  a  sliip,  to  contain  the  provisions 
or  stores  of  a  ship,  together  with  those  of  her  officers. 

STORES,  if  any  person  who  has  the  charge  or  custody  of  any 
of  the  king's  armour,  ordnance,  ammunition,  shot,  powder,  or 
habiliments  of  war,  or  of  any  victuals  for  victualling  the  navy, 
shall,  to  hinder  his  majesty's  service,  embezzle,  purloin,  or 
convey  away  the  same  to  the  value  of  20s.  or  shall  steal  or  em- 
bezzle any  of  his  majesty's  sails,  cordage,  or  any  other  of  his 
naval  stores,  to  the  value  of  20s.  he  shall  be  adjudged  guilty  of 
felony,  without  benefit  of  clergy.    22  Car.  II.  c.  5. 

STORK,  a  large  bird  of  the  heron  class,  of  which  mapy 
particulars  are  related  that  arc  remarkably  singulars     It  is  a 
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Lir'l  of  passape.  KK)pt  is  siiid  to  l>o  tlie  pl.icc  of  ils  «iiitir 
rcsiilciici'.  It  is  ill  Iti^U  rvpiuc  anion;;  tliu  Muliunii'taiis,  ap- 
prii.icliinp  almost  to  Miu'ralioii. 

STOKM,  a  term  si;;iiifjiii;;  a  full  of  siio«,  liall,  or  rain  ;  also 
lil^li  wind,  tliiiiulir.  t<^c.  In  some  places  tlio  term  is  restricted 
to  iii);li  wiiiils,  lliiinder,  ike, 

STDVK,  in  Hnildinj;,  is  a  liol-lioiisc  or  room,  hnl  in  a  more 
icstricted  sense  it  is  a  plaee  in  v^ilil■ll  tires  in  dwelling  Initises 
arc  made,  and  so  eontrived  that  it  may  eoniniuniealc  JKat  to 
the  room,  and  si  nd  the  smoke  up  the  eliimney.  Stoves  are  of 
\arioiis  eonstriK-lions,  and  numerous  patents  liave  hcen  taken 
out  for  inventions  and  improvements  in  «hat  had  been  pre- 
viously known.  The  !;reat  cxecllcncc  of  a  stove  consists  in  its 
adaptation  to  (;ivc  the  heat  to  the  room,  and  to  exclude  the 
smoke.  Towards  these  desiralile  objects  many  advances  have 
been  made,  both  by  Knf;lishnien  and  foreigners;  but  much  yet 
remains  to  be  dune.     Sec  1''iui;-Place. 

STOVES,  stpiare  boxes  made  of  plank,  and  lined  with  brick, 
for  buniin;;  charcoal  in,  to  dress  the  admiral's  victuals. 

STOVVAGIi!,  tlic  general  disposition  of  the  several  materials 
contained  in  a  ship's  hold,  with  regard  to  their  li!;nre,  magni- 
tude, or  solidity.  In  the  stowage  of  dillerent  articles,  as  ballast, 
casks,  cases,  bales,  or  boxes,  there  are  several  general  rules  to 
be  observed,  according  to  the  circumstances  or  qualities  of  those 
materials.  The  casks  which  contain  any  liipiid  arc,  according 
to  the  sea  phrase,  to  be  bung  up  and  bilge  free,  that  is,  closely 
wedged  up  in  an  horizontal  position,  and  resting  on  their 
quarters,  so  that  their  bilges  (or  where  they  measure  most 
round)  being  entirely  free,  cannot  rub  against  each  oilier,  or 
the  ship's  side,  by  the  motion  of  the  vessel.  Dry  goods,  or 
such  as  may  be  damaged  by  the  water,  aie  to  be  carefully  en- 
closed in  casks,  bales,  cases,  or  wrappers,  and  wedged  off  from 
the  bottom  or  sides  of  the  ship,  as  well  as  fioni  the  bows,  masts, 
and  pump-well,  &c.  Due  attention  must  likewise  be  had  to 
their  disposition,  with  regard  to  each  other,  and  to  the  trim  and 
<-entre  of  gravity  of  the  ship,  so  that  the  heaviest  may  always 
be  nearest  the  keel,  and  tlie  lightest  gradually  above  them. 

STRAIT,  a  narrow  channel  or  arm  of  the  sea,  contained 
between  two  opposite  shores  ;  as,  the  straits  of  (libraltar,  the 
straits  of  Sunda.  the  straits  of  Dover,  &c. 

STR.VKES.or  Streaks,  the  uniform  ranges  of  planks  on  the 
bottom  or  sides  of  a  ship,  or  the  continuation  of  planks  joined 
10  the  end  of  each  otlicr,  and  reaching  fiom  the  stern,  which 
limits  the  vessel  forward,  to  the  stern-post  and  fashion-pieces, 
which  tcrniinale  her  length  abaft.  Gurbnurd  Siicak,  is  the 
lowest  streak  or  ransc  of  planks,  being  let  into  rabhets  in  the 
keel  below,  and  in  the  stem  and  stern-post  at  the  ends.  Sec 
the  article  Kei  L. 

STRAMONIUM,  in  Botany,  Da<Hi-(r,  Common  Tliornapple,  is  a 
powerful  narcotic  poison,  and  in  many  instances  its  deleterious 
ellects  have  been  attended  with  pernicious,  and  even  fatal  con- 
sequences. Some  have  fancied  that  smoking  slrauioninm  has 
proved  bencliciul  in  asthmatic  complaints,  and  for  shortness  of 
lirvath. 

STRAND,  one  of  the  twists  or  divisions  of  which  a  rope  is 
composed.  Strand  also  implies  the  sea-beach.  Stranded, 
speaking  of  a  c;i!>le  or  rope,  signifies  that  one  of  its  strands  is 
broken.  Sirnnded,  applied  to  a  vessel,  means  that  she  has  run 
aground  on  the  seashore,  either  by  a  tempest,  or  through  bad 
steerage.  Where  any  vessel  is  stranded,  the  justices  of  the 
peace  arc  empowered  to  command  the  constables  near  the  coast 
to  call  assistiuiec,  in  order  to  preseivc  the  ship,  if  possible. 

STRAI'.\DO,  a  barbarous  military  punishnieni,  now  aban- 
doned. It  consisted  in  having  the  hands  of  the  olTcnder  lied 
behind  his  hack,  by  which  he  w  as  drawn  to  a  certain  elevation 
by  a  rope,  then  hit  to  run  suddenly  towards  the  ground,  wheu 
being  stopped  with  a  sudden  jerk,  his  shoulders  v\ere  dislo- 
cated. This  was  also  one  of  the  punishments  of  the  iiuiuisitiun, 
and  perhaps  it  has  been  re-established  with  the  restoration  of 
that  infernal  tribunal. 

STRATA,  in  Natural  History,  the  several  beds  or  layers  of 
dillerent  matters,  whereof  the  body  of  the  earth  is  composed. 

.STR.\TAGEM,  in  War,  a  military  wile  or  device  for  dc- 
<eiving  or  deluding  an  enemy.  The  ancients  were  more  expert 
in  stratagems  than  the  moderns,  except  the  Indians  of  .Vmerica, 
who  in  this  art  of  circumvention  arc  exceedingly  dexterous. 


SI'K AW,  in  .\grirulture,  the  common  name  of  the  stem  on 
which  grain  grew,  and  from  which  it  is  thrashed.  A  eonsider- 
aiile  portion  is  used  as  fodder,  fur  various  other  purposes,  and 
finally  as  manure. 

STIiEAKY  Ciiei.se,  in  rural  economy,  is  made  from  a  niix- 
tnie  of  new  and  old  curd,  or  of  two  sorts  whieh  have  dilicient 
proportions  of  c(ili)uring  in  tliem,  giving  a  variegated  appear- 
ance, and  hence  the  name. 

STREAM  'Tin,  in  Minernlogy,  consists  of  particles  or  masses 
of  tin  ore,  found  beneath  the  surface  in  alluvial  grounds,  gene- 
riilly  in  low  siliialions.  Its  name  is  derived  fiom  the  streams 
of  water  used  to  s"parate  the  earthy  matter  from  it.  This  ore 
is  of  the  best  quality,  and  is  occasionally  niixe<l  with  small 
particles  of  gold.  Stnam  Wiirlis,  are  the  usual  repositories  in 
which  the  stream  tin  is  found.  Strtamimj,  denotes  the  manage- 
ment of  a  stream  work,  or  of  stream  tin  during  the  process  uf 
re/inement. 

STRENGTH.  All  experiments  made  on  the  strength  of 
materials,  when  well  conducted,  are  highly  valuable,  in  as 
mucli  as  they  lie  at  the  very  foundation  of  mechanical  science, 
as  a|)plied  to  practice.  Those  ai  (luainted  w  illi  the  history  of 
mechanics,  cannot  be  ignorant  that  many  machines,  otherwise 
well  contrived,  have  been  found  quite  inndccpiate  to  their  pro- 
posed ends;  some  of  them  not  liaving  strength  enough,  in  dif- 
ferent parts,  to  bear  the  pressure  of  the  rest;  and  others,  on 
the  contrary,  so  loaded  with  unnecessary  matter  as  to  be  ready 
to  fall  to  pieces  by  their  own  weight.  The  same  remark  is 
applicable  to  architectural  structures,  many  of  which  have 
given  way  only  fiom  a  want  of  due  proportion  in  the  strength 
and  weight  of  the  dillerent  parts.  And  we  add,  that  the  value 
of  such  experiments  is  greatly  increased,  by  having  the  manner 
in  which  they  were  conducted,  (as  in  the  present  instance,)  laid 
before  the  public;  as  any  error  in  applying  the  means  cm- 
ployed,  or  in  deducing  the  inferences,  is  thus  avoided;  or,  if 
any  have  been  committed,  may  be  detected.  We  purpose, 
therefore,  in  the  first  place  in  this  article,  to  lay  before  our 
readers  some  experiments  made  by  George  Rennie,  Esq.  civil 
engineer,  and  which  were  first  published  in  the  I'hilosophical 
Transactions  for  1818.  The  notes  with  which  the  article  is 
accompanied,  add  not  a  little  to  its  value,  being  by  Mr.  Thomas 
Trcdgold,  to  whom  the  public  is  indebted  for  several  valuable 
practical  works,  possessing  considerable  merit,  and  highly 
useful  to  mechanics  and  buiUk'rs.  The  notes  were  first  given 
to  the  world  in  the  late  Dr.  Tilloch's  Magazine  for  1819. 

I'relitninary  Remarks. — The  knowledge  of  the  properties  of 
bodies  which  come  more  immediately  under  our  observation,  is 
so  instrumental  to  the  progress  of  science,  that  any  approxima- 
tion to  it  deserves  our  serious  atteniion.  The  passage  over  a 
deep  and  rapid  river,  the  construction  of  a  great  and  noble 
edilice,  or  the  combination  of  a  more  complicated  piece  of 
mechanism,  arc  arts  so  peculiarly  subservient  to  the  applica- 
tion of  these  principles,  that  we  cannot  be  said  to  proceed  with 
safety  and  certainty,  until  we  have  assigned  their  just  limits. 
T)ie  vague  results  on  which  the  more  refined  calculations  of 
many  of  the  most  eminent  writers  are  founded,  have  given  rise 
to  such  a  multiplicity  of  contradictory  conclusions,  that  it  is 
dilficult  to  choose,  or  distinguish  the  real  from  that  which  is 
merely  specious.  The  connexions  are  frequenllv  so  distant, 
that  little  reliance  can  be  placed  on  them.  The  Royal  Society 
appears  to  have  instituted,  at  an  early  period,  some  experi- 
ments on  this  subject,  but  they  have  recorded  little  to  aid  us. 
Emerson,  in  his  Mechanics,  has  laid  down  a  number  of  rules 
and  approximations.  Professor  Robinson,  in  his  excellent 
treatise  in  the  Encyclopa-dia  Hritannica  ;  IJanks  on  the  Power 
of  Machines;  Dr.  Anderson,  of  Glasgow;  Colonel  Ueaufoy, 
&c.  are  those,  amongst  our  countrymen,  who  have  given  the 
result  of  their  experiments  on  v\  ood  and  iron.  The  subject, 
however,  appears  to  have  excited  considerable  attention  on  the 
continent.  A  theory  was  published  in  the  year  1().'!8,  by 
Galileo,  on  the  resistance  of  solids,  and  subsequently  by  many 
other  philosophers.  But  however  plausible  these  investigations 
appeared,  they  were  more  theoretical  than  i)raclical,  as  will  be 
seen  in  the  sequel.  It  is  only  by  deriving  a  theory  from  care, 
ful  and  well-directed  cxpcrinicnts,  that  practical  results  can  he 
obtained.  It  would  be  useless  to  enumerate  tlie  labours  of 
those  philosophers,  who  in  following,  or  varying  from,  the  steps 
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of  Galileo,  have  merely  tended  to  obscure  a  subject,  respecting 
wbich  they  bad  no  data  to  proceed  upon.  It  is  sufficient  to 
enumerate  the  names  of  those  wlio,  in  conjunction  with  our 
own  countrymen,  have  added  their  labours  to  (lie  little  know- 
ledge we  possess.  The  experiments  of  Uufl'on,  recorded  in  the 
Annals  of  the  Academy  of  Sciences  at  Paris,  in  the  jears  1740 
and  1741,  were  on  a  scale  sufficiently  large  to  justify  every  con- 
clusion, had  he  not  omitted  to  ascertain  the  direct  and  absolute 
strength  of  the  timber  employed.  It,  however,  appeared  from 
his  experiments,  that  the  strength  of  the  ligneous  lihreis  nearly 
in  proportion  to  the  specific  gravity.  Muschenbroeck,  whose 
accuracy  (it  is  said)  entitled  him  to  confidence,  made  a  number 
of  experimenis  on  wood  and  iron,  which,  by  being  tried  on 
various  specimens  of  the  same  materials,  aH'orded  a  mean 
result  considerably  higher  than  any  other  previous  authorities. 
Experiments  have  also  been  made  by  Mariotte,  Varignon,  Per- 
ronet,  Kamus,  Kondelet,  Gaulhey,  Navier,  Aubry,  and  Texier 
de  Norbenk,  as  also  at  the  i'co/e /'»/i/<(c/iKi(7!<e,  under  the  direc- 
tion of  M.  Prony.  Witii  such  aulhoiities  before  us,  it  might  be 
deemed  presumption  in  me.  to  oHer  a  conimunication  on  a 
subject  which  had  been  previously  treated  of  by  so  many  able 
men.*  But  whoever  has  had  occasion  to  investigate  the  prin- 
ciples upon  which  any  edifice  is  constructed,  where  the  combi- 
nation of  its  parts  is  more  the  result  of  uncertain  rules  than 
sound  principle,  will  soon  find  how  scanty  is  our  knowledge  on 
a  subject  so  highly  important.  The  desire  of  obtaining  some 
approximation,  which  could  only  he  accomplished  by  repeated 
trials  on  the  substances  themselves,  induced  me  to  undertake 
the  following  experiments. 

Description  of  t lie  Apparatus.  (See  the  Plate.)— A  bar  of  the 
best  English  iron,  about  ten  feet  long,  was  selected,  and  formed 
into  a  lever  (whose  fulcrum  is  denoted  by/).  The  hole  was 
accurately  bored,  and  the  pin  turned,  which  suffered  it  to  move 
freely,  the  standard  A  was  firmly  secured  by  the  nul  c  to  a 
strong  bed-phitc  of  cast  iron,  made  firm  to  the  ground.  The 
lever  was  accurately  divided  in  its  lower  edge,  which  was  made 
straight  in  a  line  with  the  fulcrum.  A  point,  or  division,  D, 
was  selected,  at  five  inches  from  the  fulcrum,  at  whii  h  place 
was  let  in  a  piece  of  hardened  steel.  The  lever  was  balanced 
by  the  balance  weight  E,  and  in  this  state  it  was  ready  for 
operation.  But  in  order  to  keep  it  as  level  as  possible,  a  hole 
was  drilled  through  a  projection  on  the  bed-plate,  large  enough 
to  admit  a  slout  bolt  easily  through  it,  which  again  was  pre- 
vented from  turning  in  the  hole  by  means  of  a  tongue  t,  fitting 
into  a  corresponding  groove  in  the  hole.  So  that,  in  order  to 
preserve  the  level,  we  had  only  to  move  the  nut  to  elevate  or 
depress  the  boit,  according  to  the  size  of  the  specimen.  But 
as  an  inequality  of  pressure  would  still  arise  from  the  nature  of 
the  apparatus,  the  body  to  be  examined  was  placed  between 
two  pieces  of  steel,  the  pressure  being  communicated  lhrou;di 
the  medium  of  two  pieces  of  thick  leather  above  and  below  the 
steel  pieces,  by  which  means  a  more  equal  contact  of  surfaces 
was  attained. t  The  scale  was  hung  on  a  loop  of  iron,  touching 
the  lever  in  an  edge  only,  I  at  first  used  a  rope  for  the  balance- 
weight,  which  indicated  a  friction  of  four  pounds,  but  a  chain 
diminished  the  friction  one  half.  Every  moveable  centre  was 
well  oiled.  Of  the  resistances  opposed  to  the  simple  sirains 
which  may  disturb  the  quiescent  state  of  a  body,  the  principal 
are  the  repulsive  force,  whereby  it  resists  compression,  and  the 
force  of  cohesion,  whereby  it  resists  extension.     On  the  former, 


*  It  is  true  that  the  subject  has  been  considered  b^  many  able  pbiloso- 
sopbers,  from  Galileo  down  to  Ibe  present  period  ;  but  il  is  only  lately  that 
the  proper  object  of  attention  lias  been  ascertained  ;  oi-  at  least  the  results 
of  ttieir  inquiries  bad  not  been  brougbt  forward  in  a  practicable  form.  For 
when  Dr.  T.  Ynuiig  published  bis  Lectures,  Ihere  was  little  on  the  subject 
besides  tiie  intricate,  and  1  may  add  unsatisfactorv.  investigations  of  Euler 
and  Lagrange.  As  to  tlie  resistance  to  fracture,  which  with  the  greater  part 
of  mechanical  writers  is  tlie  only  object  attended  to,  it  is  of  very  inferior  im- 
portance..— The  laws  of  flexiire  constitute  the  chief  guide  in  the  construction 
of  huilditigs  ;  and  tlie  intention  of  these  notes  is  to  call  the  attention  of  experi- 
mentalists to  this  part  of  the  subject  :  and  as  it  is  probuble  the  ingenious 
Hotlior  of  the  experiments  now  before  nie  may  be  tempted  to  resume  bis 
labours,  i  fiel  certain  that  he  will  not  feel  displeased  to  have  his  attention 
culled  to  some  interesting  points  of  inrgniry,  which  he  has  either  omitted  to 
u)lice,  or  has  uot  giveo  to  the  public. — T.  T. 


with  the  exception  of  the  experiments  of  Gauihej  and  Ronde- 
let  on  stones,  and  a  few  others  on  soft  substances,  there  is 
scarcely  any  thing  on  record.  In  the  nunioir  of  M.  Lagrange, 
on  the  force  of  springs,  published  in  ihe  year  1760,  the  moment 
of  elasticity  is  represented  by  a  constant  quantity,  without 
indicating  the  relation  of  this  value  to  the  size  of  the  spring  : 
but  in  the  memoir  of  the  year  1770,  on  the  forms  of  columns, 
where  be  considers  a  body  whose  dimensions  and  thickntss  arc 
variable,  he  makes  the  moment  of  elasticity  proportional  to  the 
fourth  power  of  the  radius,  in  observing  the  relaticns  of  theory 
and  practice  to  accord  with  each  other.  This  was  admitted  by 
Euler  in  his  memoir  of  1780,  in  his  elaborate  investigation  of 
the  forms  of  columns.  Mr.  Coulomb  had,  however,  shewn 
before  that  time,  how  inapplic.ible  all  these  calculations  were 
to  columns  under  common  circumstances;  and  similar  obser- 
vations have  been  made  in  subsequent  lectures  on  natural  philo- 
sophy. The  results  of  experiments  have  also  been  equally  dis- 
cordant; since  it  is  deduced  from  those  of  Reynolds,  that  the 
power  required  to  crush  a  cubic  quarter  of  an  inch  of  cast  iron 
is  448000  lbs.  avoirdupois,  or  200  tons  ;  whereas  by  the  average 
of  thirteen  experiments  made  by  me  on  cubes  of  the  same  size, 
the  amount  never  exceeded  I0392'53  lbs.  not  quite  five  tons. J 
This  may  be  seen  by  referring  to  the  tables.  There  w  ere  four 
kinds  of  iron  used,  viz.  1st.  Iron  taken  from  the  centre  of  a 
large  block,  whose  crystals  were  similar  in  appearance  and 
inagsiilude  to  tho.se  evinced  in  the  fracture  of  what  is  usually 
termed  gun-melal.  2dly.  Iron  taken  from  a  small  casting,  close- 
grained,  and  of  a  dull  giay  colour.  3dly.  Iron  cast  horizontally  in 
bars  of  B  inches  square,  8  inches  long.  4thly.  Iron  cast  vertically, 
same  size  as  last.  These  castings  were  reduced  equally  on 
every  side  to  \  of  an  inch  square  :  thus  removing  the  hard 
external  coat  usually  surrounding  metal  castings.  They  were 
all  subjected  to  a  gauge.  The  bars  were  then  presumed  to  be 
tolerably  uniform.  The  weights  used  were  of  the  best  kind 
that  could  be  procured,  and  as  the  experiment  advanced, 
smaller  weights  were  used. 

E.xperimenls  on   Cast-iron  in  Cubes  of  \  of  an  Inch,  ^'c. — Iron 
taken  from  the  block  whose  specific  gravity  was  7  033. 
Averages.'  lbs.  avoirdupois- 

(h-Xi    l-JM 

I439C6-MXJ    1416 

LiXi    1449 

On  specimens  of  different  lengths.    Specific  gravity  of  iron  6'977- 


2116 


ix; 
J-xj 


1922 
2310 


JX 
1758-5  <;  ix 

I   i  V 
a  A 

I    s^X 

Lix 
^/))i7  23,  1817, 


97735 


'Ixi  slipped  with   18G31bs.   filed   flat,  and 

crushed  with 2363 

ditto, 1495,  ditto     2005 

ditto 1407 

ditto,   1743 

ditto,   1594 

ditto,    1439 

Experiments  on  Cuhes  of\  of  an  Inch,  tahenfrom 
the  Block. 

10561 

9598 

9917 

9020 


t  This  machine  must  have  had  a  considerable  degree  of  friction,  and 
Mr.  Retmie  has  not,  apparently,  iittenipled  to  determine  the  quantity ;  it 
must  however  have  been  very  grerit  in  the  high  pressures.  The  lever  turned 
upon  a  pin  similar  to  that  used  by  Gauthey.  (  Rozier's  Journal  de  Physique, 
tome  iv.  p.  403,)  which  Perrooet  found  to  have  much  friction,  and  to  causs 
great  irregularity.  To  remedy  the  defects  of  this  machine,  another  was 
contrived  by  Rondelet,  in  which  he  attempted,  and  it  appears  successfully,  to 
obviate  the  most  material  defects  of  the  old  one.  The  action  was  more  equal 
on  the  compressed  surface,  and  a  more  uccurate  measure  of  the  strength  was 
obtained.  Rondelel's  machine  is  described  in  his  Traitc  Tlieorltjue  tt  Pra*- 
liijtie  di-  I' Art  de  lltilir,  tome  iii.  p.  7'.).— T.  T. 

J  It  is  probable  that  i\Ir.  Reynolds  made  his  experiments  on  metal  cast 
at  the  furnace  of  Maidley  Wood,  which  is  of  a  very  strong  and  superior 
quality  ;  but  this  ciicumslnnce  can  have  been  hut  of  little  importance  com- 
pared to  the  great  disproportion  of  the  results. — T.  T. 


;w^.K7i\v.v/7i:v  Exriu<Lyh:y'r.^^'f'n  tu  srRuyarn  \^i^^  materia ls. 

.loUt 


Sin7,    ,it  t'Hi-  X   II  half  Lit  his  to  tht'  FiU't 


iz      jn       a 


S  T  R 


IJIUriONARV    OK    Mi:criANIC.\L    SCIENCE. 


8  r  R 


!>tJ!) 


101 


Cattiiiys,  Horizontal,     Specific  Gravity  7"1 13. 

1I)H.  nvoir(liipni», 

fjxi i"»;w 

,^     )ixi  1""»» 


Cixi 


!)41»5 


9982  5 


....  tiO'M 
Vertical  Castini/s.     Sitvcijic  Oravitij  7'07l. 

fiXi  boltoiii  of  vertical  bar 12f)(i.'j 

I  iXi   Il»!».''«' 

11130/5^^^^   9811 

I  Jxj  full  size.     Sciilo  broke  with  10294; 

I  tried  asain UOIKi 

A  prism,  liavini;  a  l();;aritliiiiic  curve  for  its  limits,  re- 
senibliiip:  a  (■(iliimii ;  it  was  i  of  an  inch  diameter  by 

one  inch  lonj;,  broke  "iili 0954 

April  '26t'i.     Trials  on  Prisms  of  different  Lenyths. 

iixj  horizontal   915.') 

n  X  i  'lil'o !'•''  1 

i  X  i   ditto,  bad  trial,  900filbs. 

i  X  i  vertical 99.'!8 

i  X  4  ditto 10027 

April  Wth.     Horizontal  Castinr/s. 

iX  I    90()fi 

i  X  S    881;') 

i  X  S    8:i(i2 

i  X  i   <i  i:!i) 

Jx  J  or  one  inch  Ions (i321 

Vertical  Caslinys. 

J  X  I   9.'328 

ixl    8:!8') 

j  X  I  a  small  defect  in  the  specimen 789(> 

ixj 7018 

iX  I  or  one  inch »U4;iO 

Erperimeiits  on  different  Mcinls. 

Jx  i  cast  copper,  crumbled  with 7318 

JXi  fine   jellow  brass  reduced  t^,  with  3213'   j  with....    10304 

ixi  wronsht  copper, ^'g  . . . .  3yi7-  J    (UK) 

iXi  cast  tin Vs £>C>2-  i    9(i(i 

ixicastlead, i    -f  48:J 

The  anomaly  between  the  three  first  experiments  on  J  cubes, 
and  the  two  second  of  a  dill'crent  length,  can  only  he  accounted 
for,  on  the  diiliculty  of  redueinpr  such  small  specimens  to  an 
equality.  The  experiments  on  J  inch  prisms  of  diifei  ent  bn^ths 
give  no  ratio.  The  experiments  on  i  inch  cubes,  taking  an 
averapce  of  the  three  first  in  each,  give  a  proportion  between 
them  and  the  three  on  J  cubes, 

as   I  :  GtlOG  in  the  block  castings 

as  1  :  7'362  in  the  horizontal  ditto, 

as  I  :  8035  in  the  vertical  ditto, 

in  several  cases  the  proportion  is  as  the  cubes.— The  vertical 

cube  castings  are  stronger  than  the  horizontal  cube  castings. — 

The  prisms   usually  assumed  a  curve   similar  to  a  curve  of  the 


•  In  tliese  experiments,  the  results  are  so  irregular,  that  no  practical  con- 
clusions can  be  derived  from  tliem.  There  are  many  circiiiiistances  that 
affect  t!ie  results  of  such  experiments,  which  were  observed  by  G^iuthev  ; 
sucii  as  the  position  of  the  specimen,  the  form  of  its  surface.^,  and  the  in- 
equality of  the  dilVereot  specimens — which  were  so  extremely  small,  that  it 
would  be  scarcely  possible  to  obtain  any  tolerable  degree  of  accuracy. 

Gauthev's  experiments  exhibit  a  like  irrejjularity,  indicatin>;  no  relutioti 
between  the  height  of  the  piece  anil  its  resistance,  (  Rozier's  Jimrttul,  tonti; 
iv.  p.  107.)  It  appears  probable  that  when  the  frarture  is  of  that  kind 
where  the  body  decomposes  into  pyramids,  the  lenf;;th  does  not  iiilluence  the 
result,  provided  that  the  piece  be  long  enf>ugh  to  admit  of  the  free  motion  of 
the  fractured  parts.  I  imagine  that  hard  cast  iron  breaks  into  pyramids,  but 
the  nature  of  the  fracture  Mr  Keriiiie  lias  not  stated.  Probably  it  was  so 
fi(/ft  as  to  break  in  the  ranoner  of  flexible  bodies,  in  which,  though  the  forces 
must  a<'t  according  to  some  regular  law,  it  is  diflicult  to  trace  their  operation 
in  a  continuous  solid. — T.  T. 

t  The  degree  of  compression  of  these  bodies  having  been  observed,  we 
might  conclude  that  the  height  of  the  modulus  of  elasticity  might  be  ob- 
tained from  these  experiments.  This,  however,  is  not  the  case  ;  and  so  far 
proves  that  the  strain  is  not  of  tliMt  simple  kind  which  it  has  been  supposed 
to  he.  The  redtiolion  of  length  might  be  easily  measured,  even  in  haid 
bodies,  bv  an  appar.ttus  for  multiplying  its  extent  ;  and  it  would  throw  much 
13 


third  order,  previous  to  brcakini;.  The  cxpcrinirnt.4  on  the 
dillerciit  metals  give  no  salisluetory  results.  The  dillicnlt)  rnn- 
sisls  in  assigning  a  value  to  the  dillirenl  degrees  of  dimiinilioii. 
When  cumpresscti  bejund  a  certain  thickness,  the  resi,^tanee 
becomes  enormous, 

L'xpcrimvnis  on  the  Suspension  of  Bars. — The  lever  was  used 
as  in  the  former  case,  but  the  melals  were  held  by  nippet.s,  as 
indicated  in  the  drawing  No.  2.  1'licy  were  made  of  vt  roiight 
iron,  and  their  ends  adapted  to  receive  the  bars,  which,  by 
being  tapered  at  both  exircinities,  and  increasing  in  diameter 
from  the  acliial  sectiiin,  (if  1  may  so  express  it,)  and  the  jaws  ol 
th(^  nippers  being  conlined  by  a  hoop,  confined  both,  'i'tie  bars, 
which  were  six  inches  long,  and  J  square,  were  thus  fairly  an 
liitiily  grasped, 

April  30,  1817 
No,  II.,. 

4,')  J   inch,  east-iron  bar,  hoiiznntal 1100 

4(i   1   do,  do,  vertical 1218     "•'"^■^ 

47  i   ib>.  cast  steel  previously  tilted 8.391 

4H  ,'i   do,  blister  steel,  reduced  per  hammer  8)122 

49  J   do.  shear  steel,       do,         do 7977 

50  i  ilo,  Swedish  iron,  do,         do 4,'}04 

51  i  do,  English  iron,    do,         do 3492 

.52  J  do,  hardgiininetal,mran  of  twotrials  2273 
53  j  do,  wrought   copper   reduced    per  J    oitt 

hammer J    "'"*' 

51   i   do,   cast  copper 1192 

.55  I  do.  fine  yellow  brass 1 123 

5(i  }  do.  ca.sl  tin 290 

57  i  do.  cast  lead 114 

Hi-miirhx  on  the  last  Ejperinients.— The  ratio  of  the  repulsion 
r.-f  the  lioiizontal  cast  cubes  to  the  cohesion  of  hurizontal  cast 
bars,  is  8()5  :  1,  The  ratio  of  tlie  vertical  cast  cubes  to  the 
cohesiiiM  of  the  vertical  cast  bars,  is  as  914  :  1.  The  average 
of  the  liars,  compared  with  the  cube,  No.  16,  is  as  10  (ill  :  1, 
The  other  metals  decrease  in  strength,  from  cast  steel  to  cast 
lead. 

The  stretching  of  all  the  wrought  bars  indicated  heat.*  The 
fracture  of  the  cast  bars  was  attended  with  very  little  diaiination 
of  section,  scarcely  scnsilile. 

The  experiiiK  lit  made  by  M,  Prony,  (which  asserts,  that,  by 
inaking  a  slight  incision  with  the  file,  the  resistance  is  dimin- 
ished one  half,)  was  tried  on  a  J  inch  bar  of  En^'lish  iron  ;  th^- 
result  was  2920  lbs,,  not  a  sixth  part  less.  This  single  experi- 
ment, however,  does  not  sulTicienlly  disprove  the  authority  of 
that  able  phihisopher,  for  an  incision  is  but  a  vague  term.  The 
incision  I  made  might  he  about  the  40lh  part  of  an  imh. 

Experiments  nn  the  Twist  of  i  Imh  IJnrs. — To  eflect  the  ope- 
ration of  t«  i.-;ling  oil' a  bar,  another  apparatus  was  prepared: 
it  consisted  of  a  h  rotiglit-iron  lever  two  feet  long,  having  an 
arched  head  about  1-Otli  of  a  circle,  of  four  feet  diameter,  of 
which  the  lever  represented  llie  radius,  the  centre  loimd  which 
it  moved  had  a  sipiarc  hole  made  to  receive  the  end  of  the  bar 
to  be  twisted.  The  lever  was  balanced  as  before,  and  a  scale 
hung  on  the  arched  head  ;  the  other  end  of  the  bar  being  fixed 

light  on  the  subject,  to  reduce  pieces  of  Ibe  same  length  but  of  dilTerenl 
areas  to  a  given  length.  Such  a  set  of  experiments  would  be  infinitely 
more  valuable  than  those  on  the  fracture,  and  much  more  easilj  made,  a&  the 
apparatus  would  be  easier  to  manage. 

The  importance  of  the  laws  of  $tin*ness  over  those  of  strength  ba«  been 
ably  stated  by  Dr.  Young,  (Lectures  on  Natural  Philosophy,  vol,  I.)  and 
what  be  lias  stated  in  favour  of  stiflness  applies  equilly  to  the  mode  of  e\- 
periineiiling  I  now  recommend,  which  could  not  fail  of  eslablishiug  some 
important  practiced  rules, — T.  T, 

J  i\Ir,  Uennie's  appaiatus  did  not  permit  of  raeasnring  the  extension  of 
the  specimens,  lu  some  experiments  made  by  Mr.  Telford,  (Birlow*: 
Kssnv  on  the  Strength  of  Timber,  &c.  p,  230.)  where  the  extension  was  mea- 
sured, it  appears  to  have  been  greatest  at  the  middle  of  the  length,  and  to 
increase  from  the  ends  towards  the  middle  in  a  ratio  sensibly  proportional  to 
the  square  of  the  distance  from  Ibe  end.  This  fact  is  at  variance  with  the 
received  opinion  respecting  the  strain. 

Dr.  Thomson  has  remarked,  (Annals  of  Philosophy,  vol,  xii.  p.  4.'>0,)  that 
tbe-strengths  of  English  and  Swedish  iron  are  not  in  the  same  proportion  as 
is  found  by  comparing  Count  Sickengcn's  with  that  described  in  the  Annals 
for  April  I.HIG,  liul  if  I  do  not  mistake,  Sickengcn's  was  made  on  wire, 
and  consequently  would  he  higher,  as  the  strength  is  always  mncb  increased 
by  forging,  wire-drawing,  ^e, — T.  T. 
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in  a  sfiuare  !ioIe  in  a  piece  of  iron,  and  that  ag:ain   in   a  vice. 
The  iindcrmenlio.ied  weights  represent  the  quantity  of  weight 

put  into  the  scale. 

^  May  30,  1817. 

On  Tirists  close  to  the  beariny,  cast  horizontal. 

No.  "'s-  "^-   .       , 

58  J  in  bars,  twisted  as  unuer  with 10  14  in  the  scale. 

.59  i  do.  bad  casting 8     4 

60  i  do '0  II 

Average  9  15 
Cast  vertical. 

61  i   10     8 

62  J    10  13 

63i   10  11 


10     iO 


On  different  Metals. 

64  Cast  steel 17    9 

C5  Shear  steel     17     1 

66  Blister  steel 16  H 

67  English  iron,  wrought 10     2 

68  Swedish  iron,  wrought 9 

69  Hard  gun-metal - ^ 

70  Fine  yellow  brass  .. •     4 

71  Copper,  cast 4 

72  Tin     1 

73  Lead 1 

On  Twists  ofdijferenl  Lengths. 
Horizontal.  Vertical. 

Wei«lit  in  Scale.  No.  Weight  in  Scale. 


8 

0 

11 

5 

7 
0 


No. 

74  i   by 

75  i  by 


76  i  by  1 


80 
81 

82 


S4 
85 


10 
9 
9 


long  7     3  77  i  by  i  do.  10     1 

do.  8     1  78  i  by   a  do.  5     9 

inch  do.      8     8  79  i  by   1  inch  do.        8     5 

Horizontal  Tnists  at  6  from  the  bearing. 

by  6  inches  long 

by  do.  do 

by  do.  do 

Twists  of  \  inch  square  bars,  cast  horizontally. 

qrs.  lbs.  oz. 

83  \  close  to  the  bearing 3     9  12  end  of  the  oar  hard. 

do 2  18     0  middle  of  the  bar. 

at  10  inches  from  bearing,  \  j  24     0* 
lever  in  the  middle  ..    S 

On  Twists  of  different  Materials. 
These  experiments  were  made  close  to  the  bearing,  and  the 
weights  were  accumulated  in  the  scale  until  the  substances  were 
wrenched  asunder. 


No.  Weiglit  of  Scale. 

91   Hard  gun-metal     -.5     0 
!)2  Fine  yellow  brass..  4  11 

93  Copper 4     5 

91  Tin     I     7 

96  Lead     1 1     0 


No  Weight  of  Scale. 

86  Cast  steel 19     9 

87  Shear  steel    17     1 

88  Blister  steel 16  11 

80  English  iron.  No.  I.    10     2 
90  S«edishiron 9     8 

Remarks.— Uere  the  strength  of  the  vertical  bars  still  pre- 
dominates. The  average  of  the  two  taken  conjointly,  and  com- 
pared with  a  similar  case  of  h  inch  bars,   gives  the  ratio  as  the 

•  In  the  resistance  to  twistina;,  there  are  some  doabts  by  different  writers 
expressed  respecting  the  effect  of  the  lenglh  :  these  experiments,  however, 
do  not  appear  cnlculated  to  remove  them  ;  they  are  so  extremely  irregolar. 
The  angle  of  torsion  was  not  observed,  though  it  certainly  would  not  have 
been  difficult  to  have  done  so  in  the  longer  pieces.  Some  experimenis  lin 
larger  specimens  .tic  described  in  Thomson's  Annals  for  Marc!il8l9;  but 
we  cannot  comp.ire  them  wiih  these,  for  want  of  a  more  correct  knowledge 
of  ihe  nature  of  this  strain, — T.  T. 

t  These  experiments  are  merely  a  repetition  of  those  in  a  preceding 
page,  experimenis  (it  to  73  ;  except  that  here  cast  steel  is  stated  to  be  19  lbs. 
Ooz.  instead  of  I71bs.  9oz. 

t  The  experiments  on  wood  are  considerably  below  those  of  other  writers  ; 
and    it  appears  singular  that  the    four-inch  specimen    should  be  stronger  than 
the  shorter  length.      According  to  Rnndelet's  experiments    to  crush  a  cubic 
iocb  of  oak  it  required  from  .'iOOO  to  GOOO'bs.  avoirdupois. 
of  fir  -  from  GOOO  to  70001bs. 


cubes,  as  was  anticipated.  In  the  horizontal  eastings  of  dif- 
ferent lengths,  the  balance  is  in  favour  of  the  increased  lengths  ; 
but  in  the  vertical  castings,  it  is  the  reverse.  In  neither  is  there 
any  apparent  ratio.  In  the  horizontal  castings  at  6  inches  from 
the  bearing,  there  is  a  visible  increase,  but  not  so  great  as  when 
close  to  the  bearing. 

Jitne  4,  1817.     Miscellaneous  Experiments  on   the  Crush   of  One 

Cubic  Inch. 

No.  lbs.   avoidupois' 

96  Elm 1842 

97  American  pine 1606 

98  White  deal 1928 

99  English  oak.  mean  of  two  trials 3860 

100  Ditto,  of  5  inches  long,  slipped  with 2572 

101  Ditto,  of  4  inches  ditto     5147; 

102  \  prism  of  Portland  stone  2  inches  long     805 

103  Ditto,  statuary  marble    3216 

104  Graig  Leith 8683 

In  the  following  experiments  on  stones,  the  pressure  was 
communicated  through  a  kind  of  pyramid,  the  base  of  which 
rested  on  the  hide  leather,  and  that  on  the  stone. §  The  lever 
pressed  upon  the  apex  of  the  pyramid.  Cubes  of  one  and  a 
half  inch. 


No. 
105 
106 
107 
108 
109 

no 

111 
112 
113 
114 
115 
116 


No. 

117 
118 
119 
120 

121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
1,33 
134 


Spec.  grav. 
Chalk 

Brick  of  a  pale  red  colour   , 2'08.5 

Roi-- stone,  Gloucestershire 

Red  brick,  mean  of  two  trials 2'168 

Yellow  face-baked  Hammersmith  paviors3  times 

Burnt  do.  mean  of  two  trials 

Slonrhridge    or   fire  brick 

Derby  grit,  a  red  friable  sand-stone 2  316 

Ditto,  from  another  quarry 2428 

Killaly  white  freestone,  not  stratified 2"423 

Portland 2-428 

Cr^ig  Leith,  white  freestone 2-452 

June  £>lh,  Gth,  and  7th,  1817. 

Spec.  grav. 

Yorkshire  paving  with  the  strata 2  507 

Ditto  do.  against  Ihe  strata 2o07 

White  statuary  inaible  not  veined 2760 

Brauiley   Fall    sandstone,   near    Leeds,     .7  crv^ 

with  strata 

Ditto,  against  the  strata 2'506 

Cornish  granite     2662 

Dundee  sandstone  or  brescia,  two  kinds    2o30 

A  tivo-inch  cube  of  Portland 2423 

Craig  Leilh  with  the  strata    2'452 

Devonshire  red  marble,  variegated 

Compact  limestone 2584 

Peterhead  granite  hard  close  grained . 

Black  compact  limestone,  Limerick    ....  2'.598 

Purheck 2-599 

Black  Barbant  marble    2697 

Very  hard  freestone    2  5-28 

White  Italian  veined  marble    2726 

Aberdeen  granite,  blue  kind 2-6'35 


lbs.  avoir. 

11-27 

1-265 

1449 

1817 

2254 

32t:j 

3864 

7070 

9776 

10-264 

10284 

12346 


lbs.  avoir. 

1-28.56 

1285011 

13632 

13632 

13632 
14302 
14918 
14918 
16560 
10712 
17354 
1 8636 
19924 
20610 
20742 
21-2.54 
21783 
24556^ 


In  the  former  tlie  pieces  were  compressed  I-3d  nf  their  length;  in  the  latter, 
one  half  of  tljeir  length  ( Itondelel's  V Art  du  Bafir,  tome  iv.  p.  67.)  Mr. 
Rennie  hits  not  slated  the  diminution  of  length. — T.  T. 

i  It  certainly  would  have  been  preferable  to  have  pKiced  a  hard  and  rigid 
siihslance  next  the  stone,  in  order  to  secure  equality  of  pressure — T.  T. 

1]  Gauihey  tried  the  stones  in  difVerent  positions  in  respect  to  Iheir  natural 
beds  ;  but  fnim  a  general  view  of  his  experiments,  it  does  not  appear  that  [iff 
was  correct  in  concluding  them  to  be  stronger  when  ^*  posces  en  dtHU" 
because  his  comparisnn  is  made  between  means  that  include  sections  of  very 
diflVrent  forms.     (Rnzier's  Jonrn.  tome  iv.  p.  400.) — T.T. 

^   According  to  Gauthey's  experiments,  a  cubic  inch 

of  brick,  specific  gravity  l-.')r)7,   was   crushed  by    1502  Ihs.  avc.'rdupois. 

of  Flanders  marble '2C-28 131J-.J 

of  Genoese  do 2-700 48.50 

of  porphyry 2  871 35508— T.  T 
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N.  B.  The  specilio  pravities  were  taken  with  a  dclicalc  Im- 
laiicc,  iiiadi!  by  Crcislilnn  of  Olas^ow  ;  all  with  llic  cxccpticm 
of  two  specimens,  wliiili  were  liy  aeeidiiil  oiiiiHicI* 

Jicmiiilis.  —\i^  ohsorviiiir  llie  tesiills  prescnleil  by  ibe  proccd- 
inti  table,  il  will  be  seen  tli;it  liulf  drpindence  eari  be  plained 
on  the  specific  ^'ravilies  of  stones,  so  far  as  regards  tluir  repul- 
sive powers,  alllioii(;h  the  increase  is  certainly  in  favour  of  their 
specilie  pravitii'S.  lint  there  would  appear  to  In:  sonic  iiiidc- 
linod  law  in  the  connexion  of  bodies,  with  which  tlie  specific 
gravity  has  little  to  do.  Thus,  statuary  iiiaible  has  a  specilie 
^'ravity  above  Aberdeen  };ranite,  yet  a  repulsive  power  not 
much  above  half  the  latter.  Asain,  hardness  is  not  altoi;ether 
a  characteristic  of  strength,  inasmuch  as  the  liineslones.  which 
yield  readily  to  the  scratch,  have  nevertheless  a  repulsive 
power  approaching  to  granite  itself.  | 

It  is  a  curious  fact  in  the  rupture  of  amorphous  stones,  that 
pyramids  are  formed,  ha\  ing  for  tluir  base  the  upper  side  of  the 
cube  next  the  lever,  the  action  of  which  displaces  the  sides  of 
the  cubes,  precisely  as  if  a  wedge  had  operated  between  them. 
I  have  preserved  a  number  of  the  specimens,  ibe  sides  of 
w  liich,  if  continued,  might  cut  the  cubes  in  the  direction  of  ihcir 
diagonals. 

Experiments  made  on  the  transverse  Strain  of  cast  Bars,  the  Ends 
loose.     June  Sih.  \H\7.l 

Wi'iglil  of  bars.  dist.  of  bearings.  M)S. 

lbs.  oz.  ft.  avoir. 

I. %5  Bar  of  1  inch  square 10     (i  3  0  8!i7 

l;ifj  i  !>"•  of  I  iiichdo 9     8  2  8  lOSti 

l;i7  (Half  the  above  bar  8  4  T-iM 

1.38  (  Bar  of  I  inch  square,  through  the 

I         diagonal  .' '2     8  2  8  Hr>\ 

139(  Half  the  above  bar   1  4  \M7 

llOf  Bar  of  2  inches   deep,   by  i  incli 

■?          thick     ■ 9     r,  2  8  2ia5 

111  C  Half  the  above  bar  I  4  4508 

1  12  <  Bar  3  in.  deep,  by  J  inch  thick  .  .     9   ITj  2  8  3o88 

143  MI alf  the  bar  1  4  C8o4 

114      Bar  4  inches,  by  i  inch  thick 9     7  2  8  3979 

1  l.j     Eijuilateral  triangles  with  the  angle  up  and  down. 

IIG/^  Edge  or  angle  up 9   11  2  8  1437 

147)  — angle  down 9     7  2  8  840 

148)  Half  the  first  bar I  4  3059 

149l.Half  the  second  bar 1  4  1656 

•  Mr.  Rennie  lias,  of  course,  laken  tbe  specific  gravity  in  the  usual  man- 
ner, but  certainly  not  tlie  real  specific  gravity  of  the  stone  in  any  of  the  porous 
ones,  though  it  may  be  that  of  the  material  tbe  stone  is  composed  of.  When 
a  stone  is  porous — and  many  building  stones  are  very  much  so — it  will  be 
found  that  the  specific  gravity,  as  usually  obtained,  is  not  the  weight  of  a 
cubic  foot  i-  ounces  avoirdupois,  which  it  certainly  ought  to  be,  and  par- 
ticularly where  the  information  is  intended  for  the  use  of  practical  men. 
If  IMr.  Rennie  were  to  try  any  of  his  specimens,  he  would  lind  the  weight 
of  a  cu'.ic  foot  much  btlow  tbe  numbers  he  has  given  in  the  case  of  biirk, 
oolite,  and  sandstones.  The  specilie  gravity  of  a  niiniile  coiicietion  of  Port- 
land stone  may  be  2' 132,  or,  as  Kirwan  lias  it,  2-4G1,  but  that  of  tbe  stone 
itself  is  much  lower. 

Were  the  real  specific  gravity  of  porous  stones  taken,  their  comparative 
heaviness  would  become  a  more  decisive  mineral  character  than  it  is  according 
10  tile  present  method,  and  tbe  correction  presents  no  dilliculty. — T.  T. 

t  A  curious  circumstance  was  observed  by  Rondelct  in  his  experiments; 
fir.  that  ibe  blocks  from  the  middle  of  a  stratum  of  stone  were  of  a  higher 
specific  gravity  than  those  taken  eilher  from  the  upper  or  lower  part  of  the 
stratum.  The  stones  were  from  Chatilton,  Bagneux,  &cc.  He  also  observed, 
that  ill  the  same  kind  of  stone  the  sirengtb  was  as  the  cube  of  the  specific 
gravity.  {L'Art  de  Bulir,  tome  iii.  p.  83,  et  suiv.)  That  any  relation  should 
exist  between  the  specific  gravity  and  strength  of  stones  of  diiVerent  kinds 
was  not  to  be  e\pecteii,  as  strength  depends  on  other  properties. — T.  T. 

I  1 1  is  in  these  experimenls  that  we  have  most  to  regret  the  want  of 
observntious,  and  those  of  a  nature  that  would  have  added  little  to  the  labour 
which  all,  who  make  such  experiments,  must  undergo.  It  is,  however,  a 
labour  that  is,  to  a  mind  engaged  in  the  search  of  knowledge,  more  pleasing 
than  those  unaccustomed  to  such  feelings,  can  conceive.  But  too  often  it  is 
a  pleasure  that  cannot  be  pursued,  except  at  an  expense  and  encioarhment  on 
the  hours  of  business  wlrch  a  professional  man  can  ill  all'ord  to  indulge  in. 
The  defect  of  these  experiments  consists  in  the  want  of  observations  on  llio 
Hexure  produced  by  given  weights,  particularly  in  the  first  degrees  of 
deflexion  ;  and  it  is  the  more  to  be  regretted,  because  we  have  very  few 
experiments  on  cast-iron,  where  such  observations  have  been  made,  IJuiiks 
states,  that  his  specimens   bent   about  an   inch  at  the  time  of  fracture  ;  and 


lot)  A  fcniher-edgcd  or  ,(,  bar,  whose  diincnsiuiis  were 

151  t  2  inches  deep  by  2  wide      10  0     edge  up        2     8  3105 

15.'  t  Hall  of  ililto. 

N.  li.   ,VII  these  bars  nnntained  the  same  Area,  though  difler- 
cntly  distributed  as  to  thiir  forms. 

Erperimrnts  made  on  the  liar  of  4  Inches  deep  hi/  J  fneh  thick,  hy 
yirinij  it  diffeient  Eorms,  the  liearinijs  at  2  I-'ect  8  Inches,  at 
before. 

No.  M„.  11,,. 


lb>.  Ib< 

7  40<Mt 

3«00 

3979 


the 


l.')3   Bar  formed  into  a  semi  ellipse,  »eiglie< 

154  Ditto,  parabolic  on  its  lower  edge 
Ditto,  of  4  iiiclies  deep  by  J  incli  thick 

Experiments  on  the  transverse  Strain  of  IJars,  one  end  made  fast 
Wciijht  being  suspended  at  the  other, at  2  feet  8  inches  from  thi 
tlie  Bearing. 

lbs. 

155  An  iiieh  s/|iiare  har  bore ,,  280 

I5()  \  bar  2  iiiihes  deep,  by  .J  an  inch  thick ,  M'J 

157  An  inch  bar,  the  ends  made  fast ..  , ,,  1 17;{ 

The  paradoxical  cxpciiment  of  Emerson  was  tried  whirli 
states  tiiat  by  cutting  olf  a  portion  of  an  eipiilalcral  triangle,  )see 
page  114  of  Emerson's  Mechanics,)  the  bar  is  stronger  than 
before,  that  is,  a  part  sVroiiger  than  the  whole  !  The  ends  were 
loose  at  2  feet  8  iiiehcs  apait  as  before.  The  edge  from  which 
the  part  was  intercepted  was  lowermost,  the  weight  was  applied 
on  the  base  above,  it  broke  with  1  129  Ihs.  whereas  in  the  other 
case  it  bore  only  840  lbs. 

Remarks  on  the  Transverse  Strain  — Tianks  makes  his  bar  from 
the  cupola,  when  placed  on  bearings  3  feet  asunder,  and  the 
ends  loose,  to  bear 864  lbs. 

Now,  all  my  bars  were  east  from  the  eupola,  the  dilference 
was  therefore 33  lbs. 

I  adopted  a  space  of  2  feet  8  inches  asunder,  as  being  more 
convenient  for  my  apparatus.  The  strength  of  the  different 
bars,  all  eases  being  the  same,  approaches  nearly  to  the  theory 
which  makes  the  comparative  values  as  the  breadths  multiplied 
into  the  squares  of  the  depths.  The  halves  of  the  bars  were 
tried  merely  to  keep  up  the  analogy.  The  bar  of  4  inches  deep, 
however,  falls  short  of  theory  by  365  lbs.  It  is  evident  we  can 
not  extend  the  system  of  deepening  the  bar  niiicli  I'urther,  not 
does  the  theory  exactly  maintain  in  the  case  of  the  equilateral 
triangle  by 243  lbs. 

Dr.  Young  has  calculated  the  tieiiibt  of  the  modulus  of  elasticity  from  this 
statement,  (Nat.  Phil.  vol.  ii.  art.  32G,)  but  it  is  well  known,  that  the  deflex- 
ion is  not  regular  when  the  piece  is  nearly  broken.  In  Banks's  experi- 
ments on  curved  bars,  the  deflexion  is  given,  but  the  thickness  of  t!ie  bars 
is  not  stated.  It  is  true.  Roiidelel  has  made  some  experiments  on  cast-iron, 
where  the  successive  dellexions  were  registered,  but  these  experiments  are 
not  very  regular  ;  besides,  it  would  be  desirable  to  have  experiments  on 
British  iron. 

As  I  have  two  experiments  by  me,  I  shall  take  this  opportunity  of  laying 
them  before  my  readers.  \  bar  of  cast-iron,  from  a  Welsh  foundry, 
which  did  not  yield  easily  to  the  file,  was  laid  upon  supports  exactly  three 
teet  apart;  the  bar  was  an  inch  square,  and  when  308 lbs.  were  put  into  a 
scale  suspended  from  the  middle  of  its  length,  the  deflexion  was  found  to 
be  3-IGIhs  of  an  inch  ;  whence  the  bciglit  of  the  modulus  of  elasticity  is 
G, 380,688  feet.  The  experiment  was  made  by  .Mr.  R.  Ebbels,  at  Garnons, 
near  Hereford.  A  joist  of  cast-iron  'J  inches  deep,  resembling  in  form  the 
letter  I,  was  laid  upon  suppo.ts  19  feet  apart,  first  on  its  edge,  when  the 
deflexion  from  its  own  weight  was  3- lOths  of  an  inch.  It  was  then  laid 
flatwise,  and  tbe  deflexion  from  its  own  weight  was  3.^  inches.  The  castings 
were  from  Messrs.  Dowson's  foundry,  Edgeware  Road.  The  iron  yielded 
easily  to  the  file.     The  height  of  the  modulus  of  elasticity,  according  to  the 

experiment  on  liic  joint  flatwise,  is 5,100,000  feet. 

on  the  edge  is 5,700,000  — 

Tbe  deflexion  being  very  small  when  the  joist  was  on  its  edge,  perhaps  it 
was  not  measured  with  the  necessary  denrees  of  accuracy,  as  a  very  small 
error  would  cause  the  difl'ereuce  in  the  result.  The  following  tjhie  con- 
tains tbe  value  of  the  modulus  for  cast-iron,  according  to  Ibe  experimenli 
above  stated. 

Heiylit  of  Moftidiis  in  feet.     Experimentalists. 

Cast-iron  (Welsh) C.38G,G88  Ebbels. 

Cast-iron     3,500,000  Banks. 

Cast-iron,  gray  French    5,095,480  Rondelet.* 

Cast-iron,  soft     do 4,2t7,000  Rondelet.* 

Cast-iron 5,700.000  By  my  Iriol.— T.T 

•   L'Art  de  Bdtir,  tome  iv.  part  il.  p.  514. 
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The  diatroiiHl  posilicn  of  the  square  bar  is  actually  worse  than 
when  lail  on  its  side,  contrary  to  many  assertions.*  The  same 
<]iianlily  of  metal  in  the  feather-edged  bars  wa.s  not  so  strong 
a.<!  in  the  4inrli  bar. 

The  semi-elliptic  linr  exceeded  the  4-inrli  bar,  although  taken 
out  ofit.  The  parabolic  bar  came  near  it.  The  bar  made  fast 
at  both  ends,  I  suspect  must  have  yielded,  although  the  ends 
were  made  fast  by  iroTi  straps.  The  experiments  Ironi  Emer- 
son on  solids  of  dilVerent  forms  might  be  made  ;  but  the  time 
and  tiouble  these  experiments  have  already  cost,  have  compel- 
led me  to  relinquish  furlher  pursuits  for  the  present.  If,  how- 
ever, ill  the  absence  of  belter,  they  are  worthy  of  the  indulgence 
of  the  Royal  Society,  it  will  not  only  be  a  consolation  to  me 
that  my  labours  merit  their  atteniion,  but  a  further  inducement 
10  prosecute  the  investigation  of  useful  facts,  which  even  in  the 
present  advanced  state  of  knowledge  will  yet  admit  of  addition. 

It  has  been  observed  by  professor  Leslie,  that  the  strength  of 
materials  is  excited  in  four  diOcrent  ways:  1.  In  sustaining  a 
longitudinal  tension;  2.  In  withstanding  a  longitudinal  eonipres- 
sion  ;  3.  In  resisting  a  transverse  pressure  ;  and,  4.  In  opposing 
the  act  of  twisting  or  wrenching 

1.  Lonffitiidiuiil  Tensiun. — The  tension  which  a  stone  pillar, 
a  bar  of  metal,  a  beam  of  wood,  or  even  a  hempen  rope,  can 
bear  when  pulled  lengthwise,  must  evidently  dc|iend  upon  the 
cohesion  of  any  cross  section.  As  the  material  stretches  out, 
the  longitudinal  attraction  of  the  particles  becomes  augmented. 
This  increase,  at  first,  is  proportional  to  the  dilatation,  but  it 
afterwards  advances  very  slowly,  and  a  small  additional  strain 
is  then  siifhcient  to  produce  that  limit  of  extension  which  occa- 
sions total  fraeturc  or  disruption  of  the  column.  Its  length  will 
nowise  allcet  the  utmost  strain  which  it  can  bear,  this  being 
determined  merely  by  the  smallest  cross  section  where  the  dis- 
location of  the  particles  will  take  place. 

Let   ZA  be   a  prism  stretched  in  the  direction  of 
its  length.     The  particles  of  the   section    B  will  be 
pulled  from  those  of  the   section   C,  till   an  attrac- 
tion be  generated  equal  to  the  whole  tension.     But 
the  particles  of  the  section  C,  must  settle  in  equili- 
briuni,  and  are  consequently  drawn  back  by  an  equal 
force.      In    this    acquired   position,  therefore,   they 
must  attract  the   particles  of  the  section  D  with  the  p.   .   .  , 
same  force.  The  original  tension  is   thus  transferred  g.  .   .  . 
successively  to  the  extremity  Z,   where  it   is  finally  p.  .    .  . 
exerted,  the  effect  of  its   action  being  neutralized  in  c-  •   •   • 
a.l\  the  intermediate  sections.  b-  •   •  • 

The  cohesive  power  thus  evolved,  is  hence  the  ac-  ■*•"•' 
cumulative  attraction  of  all  the  particles  in  any  sec- 

•  That  a  sqinre  bar  was  weakest  in  the  direction  of  its  diagonal,  I  had 
from  theory  determined  some  time  ago,  and  itie  investigation  is  given  in  the 
Pliil.  Mag.  vol.  L.  i>.  418;  and  it  is  very  sati:*factory  to  find  it  coiifirnied  by 
tliese  experiments,  and  also  by  those  of  Mr.  Barlow. 

It  is  not  an  easy  task  to  make  accurate  experiments  on  triangular  bars,  as 
it  is  diflicult  to  protect  the  angle,  auless  a  kind  of  saddle  be  used,  which 
must  afTect  the  result. — T.  T. 

t  The  science  of  cnnstructiiin  is  yet  in  its  infancy,  and  certainly  requires 
many  additions.  Tlie  first  experiments  on  the  strength  of  materials  appear 
to  have  been  made  before  the  Ro-.  al  Society  ;  and  tliere  can  be  no  doubt 
that  a  favourr»hIe  reception  will  be  given  to  any  others  that  will  tend  to 
elucidate  a  subject,  which  is  likely  to  form  one  of  the  principal  branches  of 
an  engineer's  education  :  as  he  must  either  proceed  on  the  principle  of 
science,  or  be  directed  by  a  feeling  of  fitness,  which  is  to  be  acquired  onlv 
by  devoting  a  life-time  to  the  practice  of  his  art.  It  is  to  be  hoped  that 
Mr.  Rennie  will  speedily  brinij  forward  some  additions  to  the  valuable 
experiments  he  has  already  made,  with  more  detailed  descriptions  of  the 
phenomena  observed  in  the  course  of  his  labours.  The  example  of  tbe 
cl,  mists  ought  to  lie  followed,  as  it  is  not  the  number  but  the  accuracy  and 
correct  description  of  experiments  that  constitute  their  value.  Mr.  Birlow 
has  represenled  some  of  the  fractures  in  bis  experi.nents  by  engravings, 
which  is  certainly  an  excellent  plan. 

In  Evelyn's  Sylva,  (Dr.  Hunter's  edition,  vol.  ii.  p.  227.)  it  is  stated,  that 
a  treatise  on  duplicate  proportion  was  published  bv  Sir  William  Petty,  in 
which  is  "'A  new  hypothesis  of  elastic  or  springy  bodies,  to  shew  the  strengths 
of  timbers,  and  other  homogeneous  materials,  applied  to  buildings,  machines, 
&c."  1  have  never  been  able  to  procure  the  work  ;  hot  if  any  of  your  cor- 
respondi-nts  could  furnish  a  sketch  of  this  "  new  hypothesis,"  it  would  be 
a  desirable  adtlition  to  the  history  of  this  loanch  of  science  ;  as,  if  it  should 
accord  with  Evehn's  description,  our  countryman  will  rank  amongst  the  first 
'luutribuiurs  to  tbe  resistance  of  solids. — T.  T. 


tion.  The  corresponding  longitudinal  distention  is  at  first  pro- 
portional to  it,  hut  afterwards  increases  in  a  more  rapid  pro- 
gression. Thus,  a  bar  of  soft  iron  isloiind  to  stretch  uniform  y, 
by  continuing  to  append  to  it  equal  weights,  till  it  be  loaded  with 
half  as  much  as  it  can  bear;  beyond  that  limit,  however,  its 
extension  will  be  doubled  by  each  addition  of  the  eighth  part 
of  the  disruptive  force.  Supposing  the  bar  to  be  an  inch  square 
and  1000  inches  in  length,  3ti,0<X)  Ihs.  avoirdupois  would  draw  it 
out  1  inch  :  hut  45,000  lb.  would  stretch  it  2  inches  ;  54,000  lbs.  4 
inches;  63,000 lb.  8  inches  ;  and  72,0001b.  16  inches  ;  when  it 
would  finally  break,  the  extension  being  now  eight  times  great- 
er than  its  ordinary  rate. 

Let  A  B  in  the  annexed  figure  be  a  prism  or  bar  of 
any  material,  and  its  prolongation  BC  express  the 
whole  longitudinal  force  exerted,  which  occasions 
the  small  extension  Art.  While  the  length  of  this  bar 
B  C  continues  the  same,  it  is  evident  that  n  A  must  be 
proportional  to  the  distraining  weight  B  C.  Make, 
therefore, «  A  :  B  C  :  :  AB  :  C  D;  or,  alternately. a  A  :  A  15 
: :  B  C  :  C  D,  and  C  D  must  be  constant.  Since  B  C 
now  bears  the  same  relation  to  C  D  as  a  \  to  A  B,  any 
portion  of  C  I)  will,  by  its  weight,  produce  a  corre- 
sponding distension  of  A  B.  Thus  a  column  of  the 
thousandth  part  of  the  length  of  C  D  would  extend  A  B 
one  thousand  part,  and  the  same  weight  would,  by  its 
compression,  occasion  an  equal  contraction.  The  co- 
lumn C  \)  thus  found  is  called  the  Mudulus  of  Elusticitij ;  it  de- 
pends entirely  on  the  nature  of  the  cohesive  substance,  and 
may  be  determined  by  a  single  experiment. 

rifthe  principal  kinds  of  timber  employed  in  building  and 
carpentry,  the  annexed  table  will  exhibit  their  respective  modu- 
lus of  elasticity,  and  the  portion  of  it  which  liuiits  their  cohe- 
sion, or  which  lengthwise  would  tear  them  asunder. 

Teak,    6,010,000  feet !68th. 

Oak,     4,150,000  feet 144th. 

Sycamore, 3,860,000  feet 108th. 

Beecl 4.l8t1,000feet,    107th. 

Asl 4,fi  17,000  feet 109th. 

Elm 5,(i.s0.000  feet 146th. 

MemelFir, 8,292.000  feet SOoiii. 

Christiana  Deal,    8,1 18,000  feet 146lh. 

Larch 5,096,000  feet, 121st. 

A  tabular  view  may  likewise  be  given  of  their  absolute  cohe- 
sion, or  the  load  which  would  rend  a  prism  of  an  inch  square, 
and  the  altitude  of  the  prism  which  would  be  severed  by  the 
action  of  its  own  weight. 

Tiiik,   12,9151b 36,049  feet. 

Oak 11,880  1b 32,900  feet. 

Sycamore 9.6:301b 35.800  feet. 

Beech, 12,225  lb 38,940feet. 

Ash 14,l;501b 42,080  feet. 

Elm, 9  7201b 39,050  feet. 

JI-melFir,    9,5401b 40,500feet. 

Christiana  Deal, 12,346lb 55,500feet. 

Larch, 12,2401b 42,160  feet. 

It  is  singular,  that  woods  of  such  diversified  structure  should 
yet  differ  so  liiile  on  the  whole  in  their  elasticity  and  cohesion. 
Specimens  of  the  same  sort  will  occur,  which  are  sometimes  as 
much  varied  as  the  several  kinds  themselves.  The  modulus  of 
the  elasticity  of  hempen  fibres  has  not  been  ascertained,  but 
may  probably  be  reckoned  about  5,000,000  feet.  Their  cohesion 
is,  for  every  square  inch  of  transverse  section,  6,400  lb.  The 
usual  mode  of  estimating  the  strength  of  a  cable  or  rope  of 
hemp,  is  to  divide  by  five  the  square  of  its  number  of  inches  in 
girth,  and  the  quotient  will  express  in  tons  the  utmost  strain  it 
could  bear.  But  the  computation  is  rather  simpler,  to  double 
the  square  of  the  diameter  of  the  rope.  This  estimate,  how- 
ever, applies  only  to  new  ropes  formed  of  the  best  materials, 
not  much  twisted,  and  having  their  strands  laid  even.  If  yarns 
of  180  yards  long  he  worked  up  into  a  rope  of  only  120  yards, 
it  will  lose  one-fourth  of  its  strength,  the  exterior  fibres  alone 
resisting  the  greatest  part  of  the  strain.  The  register  cordage 
of  the  late  Captain  Huddart  exerts  nearly  the  whole  force  of 
the  strands,  since  they  suffer  a  contraction  of  only  the  eighth 
part  in  the  process  of  combining. 
The  luclal .  Jiller  mure  widely  from  each  other  in  their  elastic 
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forc«  nnd  rolirsivc  slroiii;tli,  tliiiii  llu;  suvtral  sin'cios  of  wood 
or  V(');c'liilili'  liliri-s.  Tims  lliu  cnlirMiuii  ol  liiiu  .sli  i;i  la  about 
Ii!j,0(»Oll>.  for  llic  .si|iiiirc  iiicii,  wliile  ih.il  of  cii.ti  Iriid  uiuuuuls 
oiil)'  to  »l<ijiil  llic  lioiidrcil  and  tliiitietli  pail,  or  ISOUlli, 

/nu'ordiiin  lo  llie  vcr\  accuriitc  cx|uriiii(  nts  ofCJcofKO  Roiiiiio 
ill  l«l/'.  iiiid  iiinad^  iioliriil,  tliL'  co!u'>i\c  poHir  of  a  tod  ail 
Inch  si|(iaio,  of  dilicieiit  iiiclals,  in  poiiiids  uvoirdtipois,  Hiili  tlu- 
vurie.spoiidiiig  luii|;lli  in  fuct,  is  as  follons  : 

Cast  Steel ISJ.-.'.Vi  III .39. 150  feet. 

Snedish  Malleable  Iron,  7-2,U(J«  II) 19,710  feet. 

Knslisli  ditto .5.5,872  11) l«,9;)8fcet, 

Ca.st  Iron,    19,0;)(>ll) G,llorcet, 

Cast  Copper 19.(172  11) 5.003  feet, 

Yillow  Brass,     17,958  11 .5,180  feet. 

Cast  Tin 4,7:J(i  lli l.liJfiltet. 

Cast  Lead, 1,82 1  lb.     3 18  feet. 

It  thus  appears,  that  a  vertical  rod  of  lead,  SiS  feet  lonp, 
«ould  be  rent  asunder  li>  its  own  Heii:lit.  The  best  steel  has 
nearly  tuiee  llie  .streiiiilli  of  ]''n);llsh  soft  iron,  and  this  a;;ain  i.s 
alioiil  lliree  times  stronger  than  east  iron.  Copper  and  bras.s 
li.ive  almost  the  sanu^  eohesinn  as  east  iron, 

2,  l.iiiiyilitittiuil  C'«m/)r(.v.vi(.;i. — The  eoriiprcssion  vv'iieli  any 
I'oluiiin  sullcrs  is  at  tiisi  eipial  to  the  liila  alion  oecasioned  liy 
an  equal  and  opposite  strain,  lieiiii  in  both  easi'S  priiporlioiial 
lo  the  iiiodulus  of  elastiulty,  itiil  while  the  inriiinbenl  wei<;lit 
is  inereaseil.  the  power  ol  resislanee  likewise  augments,  as  Iouk 
as  the  eoluiiin  withstands  iiilkxiire.  After  it  be;;ins  to  bend, 
a  lateral  disruption  soon  takes  plai'e,  A  slender  verlieal  prism 
is  hence  capable  of  suppurtiiif;  less  pressure  than  the  tension 
which  it  can  bear.  Thus  a  cube  of  ICnalish  oak  was  crushed 
only  bv  Ihe  load  of  :i8()0!b,  but  a  bar  of  an  inch  sipiare  and  6 
iiiciies  liis'i  sa^e  way  under  the  wciuhl  of  25/2  !b.  It  would 
evidenllj  have  been  still  leeliler  if  it  had  been  bmter.  On  the 
other  hand,  if  Ihe  breadth  ol  a  column  be  considerable  in  pro- 
portion to  its  height,  it  will  sustain  a  greater  [iressuie  than  ils 
cohesive  power.  Thus,  though  the  cohesion  of  a  rod  of  cast 
iioii  of  the  :|uarter  of  an  inch  sipiare  is  only  :i00  lb.,  a  cube  of 
that  dimensions  will    require  14401b.  lo  crush  it. 

In  Kcneral.  while  the  resisting  mass  preserves  its  erect  form, 
the  several  sections  arc  compressed  and  extended  by  addilional 
weij;lit.  and  their  repellent  particles  are  not  only  brought  near- 
er, but  multiplied.  This  repulsion  is  likew  ise  increased  by  the 
lateral  aetioii  arising  from  the  coulined  ring  of  detiiisinn.  The 
primary  resistance  becomes  hence  greatly  augmented  in  the 
progress   of  loading  the  pillar, 

'•i.  'rninsverse  or  Lateiiil 
Pressure. —  Suppose    the  '  '     ?i 

beam  A  15  (in  the  annexed       '  ''^^     —  . 

(figure)   lo  have  one   end      ■.'  J 3J 

firmly  implanted  in  a  wall       -  a.    ..  | 

G  H,  and  a  vertical  pres-      [^^      -  "^--.^        ■•.,.  ^^ 

sure  applied  at  the  oilier  '      "  "'•■-..,     "■"••-..._  '^fr 

end.     This  beam,   sinking  "'•■•...       >  W 

under  the  load  at  H,  may  ''{ 

be  conceived    to   turn  on  ..'"s^ 

the  lowest  point  at  A  as  a  I      ' 

fulcrum ;  consequently  the 

particles  of  the  vertical  section  AC  vvill  be  forced  into  the 
obli()ue  position  A  I),  each  of  them  being  turned  aside  ti  rough 
a  spaee  proporlioual  to  its  distance  from  A.  The  strain  ex- 
erted at  the  end  AC  will  therefore  be  the  result  of  the  aggre- 
gate (tislocations  of  all  Ihe  [lartieles  of  the  section.  When  the 
breadth  and  length  of  the  beam  remain  the  same,  this  aecu- 
niulate  strain  must  evidently  be  proportional  to  tlie  aiea  of  the 
triangle  CAD,  and  coiise()uently  to  the  square  of  the  depth 
AC,  But  when  the  breadth  of  the  beam  is  taken  likewise  into 
account,  the  triangle  of  tension  becomes  converted  into  a  w  edge, 
and  the  strain  lieiice  follows  the  direct  ratio  of  that  breadth. 
Omitting  the  weight  of  the  beam,  and  assuming  its  depth  and 
breadth  as  constant,  the  tension  of  any  particle  at  C  may  be 
eonsidered  as  acting  against  Ihe  short  arm  A  C  of  the  rectangular 
beam  C  .\  U,  and  withstanding  the  load  suspended  at  IJ,  The 
weight  thus  resisted  by  the  coliesinn  of  Ihe  beam,  is  therefore 
inversely  as  the  length  A  IJ.  Combining  all  these  circumstances, 
wp  "oneliide,  tbat  the  strength  of  a  beam  lirnily  inserted  in  a 
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wall,  or  its  power  to  resi.Ht  a  pressure  at  its  remote  extremity, 
is  eoMipoiiiiiled  of  Ihe  iiiiecl  i.iiios  of  ils  breadth,  and  ol  Inc 
square  of  ils  depth,  and  llii^  inverse  lalio  of  ils  length.  Tims, 
a  bciiiii  having  the  siiiiie  Iriiglli  and  bieadlii  as  aiiixhui,  but 
twice  tile  depth,  is  four  tunes  stronger;  and  a  bcaiii  of  liic 
saiiie  (Uptli  and  breadth,  and  doublu  llie  b  ii;;ili,  is  only  hall  su 
strong,  lienee  also,  a  beam,  who>e  depth  is  triple  ils  widlii, 
viill  sustain  a  load  three  times  giealer,  I'or  the  saii'U  nasuu, 
a  square  prism  will  have  its  siiei.gih  inversely  as  its  len|itii 
and  the  i^iibe  of  its  tliii'kness.  in  general,  the  lesl^tanee  of  a 
beam  ol  any  biriii,  but  ol  a  given  leiiglli,  lo  a  cross  sliain,  wiil 
be  the  same  as  11  the  wliole  power  exened  were  collected  in  Ine 
centre  of  gravity  of  each  section.  'I'lius,  the  strain  of  a  liiaii- 
gular  prism  may  be  conceived  as  concenirated  in  a  point  at 
oiKvtIiird  of  the  dislaiice  of  the  peipeiidieiilar  from  the  veitex 
lo  Ihe  base.  Such  a  prism  is  therelore  twice  a.s  strung  set  on 
ils  edge  as  when  laid  on  its  side.  This  simple  investigation 
we  owe  lo  (ialileo,  and,  though  partly  by  puthelical,  it  is  a  near 
apprnximalioii  to  the  Iruili.  it  Is  of  essential  seivicc  in  im- 
proving the  piaclicc  of  caipeiitry,  and  sheds  a  clear  light  over 
the  economy  of  natiiic  in  the  structure  of  animals  and  vege- 
tables. Heeds  and  herbaceous  plants  derive  Ihi  ir  power  of 
resisting  the  wind,  from  the  subdivision  of  llieir  leiulli  into 
moderate  intervals  by  hard  knots.  But  I  hey  acquire  Siiil  i.reau  r 
strength  from  their  tubular  form  ;  for  Ihe  iiialler  the)  eoiitaio, 
being  thus  leniovcd  to  a  gieater  distance  (roiii  the  fnicruu', 
exerts  its  cohesion  wiili  proportionally  more  cllect,  in  with- 
standing any  lateral  impulsiun.  The  bones  of  animals  aie 
likewise  rendered  slionger  by  their  lislular  structure,  and  their 
partilioii  into  short  members  connected  by  large  compact  joiuls. 
Hence,  in  the  coiistruetioii  of  line  inechaiiical  and  astrououiical 
instruments,  hollow  brass  cylinders,  on  account  of  their  still- 
ness artil  liglitiiess,  are  now  preferred  to  solid  pillars.  If  a 
beam  be  supported  horizontally  at  both  ends,  and  loaded  in  l4ie 
middle,  tln^  piessure  will  be  equally  shaied  between  the  props; 
Ihe  efieet  is  tlie  same  as  if  it  were  li\ed  at  the  middle,  ami  each 
end  pulled  upwards  by  half  its  load.  The  breaking  w  tight  is 
eonsetpu  iilly  ilouble  that  required  lo  tear  a  beam,  of  half  the 
length,  implanted  in  a  wall.  According  to  the  principle  of 
Galileo,  therefore,  this  limit  is  inversely  as  the  lengih  of  the 
beam,  and  directly  as  the  breadth  and  the  .stpiare  of  the  depth. 
This  result  is  confirmed  by  the  numerous  experiments  which 
liiillon  performed  between  the  years  1738  and  174(i.  Thus, 
reducing  all  Ihe  quantities  to  English  measures,  an  oaken 
beam,  4  inches  stjuare  and  10  feet  long,  broke  under  the  weiglu 
of  40151b.;  and  another  beam  of  the  same  wood,  8  iiieiies 
S()uare  and  20  feet  long,  was  broken  by  a  load  of  Hi, 700  lb. 
The  latter,  being  twice  as  thii^k,  shoukl  have  been  eight  linits 
stronger  with  the  same  length  ;  but  the  length  being  doubled, 
again  retluced  the  excess  to  four  limes, 

4,  In  ils  liesistduci:  to  llie  Ej/'urt  uf  Tuisliiir/  or  Torsion. — A 
cylindrical  body  suspended  veitically,  but  ha\ing  ils  upper  end 
hxcd,  may  be  wrenclicil  or  lurnetl  rouiul  through  any  angle,  by 
the  exertion  of  some  lateral  force;  and  if  ils  elasticity  be  not 
thus  impaired,  it  will,  after  the  deranging  inlluence  has  ceased, 
return  to  its  former  position,  and  perloim  this  retrocession  in 
a  certain  lime.  Many  substances  may  be  considered  as  only 
bundles  of  parallel  fibres,  which  by  twisiing  exert  an  aug- 
mented longitiiilinal  force.  It  will  be  more  accurate,  however, 
to  view  materials  in  general  as  composed  of  particles  equally 
dislribiileil  through  the  mass, 

STKE1MI\).SUS,  the  nunc  of  a  disease  common  to  the  in- 
babilants  of  some  parts  of  the  Alps,  in  which  the  face,  neck, 
and  arms  arc  so  dislenileil  with  tlalulcncies  as  to  sound,  on 
being  struck,  like  a  dry  blatlder  half  distended  with  wind. 

STKETCIIEK,  a  narrow  piece  of  plank  placed  athwart  the 
bottom  of  a  boat,  foi  the  rower  to  place  his  feet  against,  in 
order  to  eominnnicatc  a  greater  cllort  to  his  oar, 

STRETCHING,  is  generally  understood  to  imply  the  pro- 
gression of  a  ship  under  a  great  surface  of  sail,  when  close 
hauled.  The  diliereiicc  between  this  phrase  and  slantling,  is 
apparently  in  the  tpianlily  of  sail,  which,  in  the  latter,  may  be 
very  moderate,  but  in  stretching  generally  implies  considerable, 
as,  '  We  were  standing  in  shore  (under  easy  sail)  when  we  dis- 
covered Ihe  enemy  stretchiug  to  the  southward,'  that  is,  under 
a  crowd  of  sail. 
11  P 
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STRIKE,  a  measure  of  capacity,  containing  four  pecks. 

Strike,  among  Seamen,  is  a  word  variously  used.  When  a 
ship,  in  a  fiRlit,  or  on  meetin-;  with  a  ship  of  war,  lets  down  or 
lowers  her  top-sails  at  least  half-mast  high,  they  say  she  strikes, 
meanins  she  yields,  or  submits,  or  pays  respect,  to  the  ship  of 
war.  Also,  when  a  sliip  tommies  s^ou'id.  i"  shoal  water,  they 
say  she  strikes.  And  when  a  top-mast  is  to  be  taken  down, 
the  word  of  command  is.  Strike  the  top-mast,  !kc. 

STRING,  in  Sliip-building,  the  highest  range  of  planks  in  a 
ship's  ceiling,  or  that  which  lies  between  the  gunwale  and  the 
upper  edge  of  the  upper-deck  ports. 

STRIX,  the  Only  in  Natural  History,  a  genus  of  birds  of  the 
order  of  Accipitres.  Birds  of  this  genus  are  rapacious.  They 
are  seldom  seen  by  day,  secluding  themselves  in  the  hollows  of 
trees  and  buildings,  and  unable,  from  the  particular  structure 
of  the  eye,  to  endure  the  glare  of  sunshine.  When  they  do 
appear  in  the  day,  they  are  pursued  and  persecuted  by  a  variety 
of  small  birds,  who  combine  in  their  e.xpressions  of  ridicule  and 
aversion,  and  soon  oblige  them  to  recur  again  to  their  retreat. 
During  the  season  of  general  repose,  they  are  active  in  quest 
of  food,  which  in  darkness  they  perceive  with  facility,  and  dis- 
turb the  silence  of  night  by  loud  and  reiterated  screams.  Their 
usual  prey  consists  of  bats,  mice,  and  small  birds.  Latham 
enumerates  forty,  and  Gnielin  fifty  species. 

STROKE,  a  single  sweep  of  the  oars  in  rowing.  Hence  we 
say,  '  Row  a  long  stroke ;'  which  is  intended  to  move  the  vessel 
forward  more  steadily. 

STROKESMAN,  the  person  who  rows  the  aftniosl  oar  in  a 
boat,  and  gives  the  stroke  which  the  rest  arc  to  follow,  so  that 
all  the  oars  may  operate  together. 

STKONTIAN,  about  the  year  1737,  a  mineral  was  brought 
to  Edinburgh  by  a  dealer  in  fossils,  from  the  lead  mine  of 
Stronlian,  in  Argyleshire,  where  it  is  found  imbedded  in  the 
ore,  mixed  with  several  other  substances.  It  is  sometimes 
transparent  and  colourless,  but  generally  has  a  tinge  of  jellow 
or  green.  Its  specific  gravity  varies  from  34  to  3""26.  Its 
texture  is  generally  fibrous  ;  and  sometimes  it  is  found  crystal- 
lized in  slender  prismatic  columns  of  various  lengths.  Strontian 
is  found  abundantly  in  different  places  of  the  world,  and  always 
combined  with  carbonic  acid,  or  sulpliuric  acid. 

STRONTIUM,  the  metallic  basis  of  strontia. 

STROP,  a  piece  of  rope,  spliced  generally  into  a  circular 
wreath,  and  used  to  surround  tlie  body  of  a  block,  so  that  the 
latter  may  be  hung  to  any  particular  situation  about  the  masts, 
yards,  or  rigging.  Strops  are  also  used  occasionally  to  fasten 
upon  any  large  rope  for  the  purpose  of  hooking  a  tackle  to  the 
eye  or  double  part  ol'  the  strop,  in  order  to  extend  or  pull  with 
redoubled  effort  upon  tiic  same  rope;  as  in  setting  up  the 
rigging,  where  one  hook  of  the  tackle  is  fixed  in  a  strop  applied 
to  the  particular  shroud,  and  the  other  to  its  laniard. 

STRUTHIO,  theOslrich,  in  Natural  History,  a  genus  of  birds 
of  the  order  Gallina;.  The  black  ostrich,  is  about  eight  feet 
long,  and  when  erect  measures  about  seven  feet,  and  sometimes 
eight  ir,  heiglit.  One  was  exhibited  in  London  in  1750,  weigh- 
ing three  hundred  pounds.  It  is  found  in  various  parts  of 
Africa,  and  about  the  Cape  of  Good  Hope  is  particularly  abun- 
dant. In  the  parts  of  Asia,  near  Africa,  it  is  also  met  with. 
The  ostrich  subsists  entirely  on  vegetable  productions,  but  will 
swallow,  occasionally,  the  most  hard  and  even  sharp-pointed 
substances.  Iron,  and  various  other  metals,  and  even  glass, 
have  often  been  found  in  its  stomach,  and  have  unquestionalily 
often  proved  fatal.  It  is  related,  upon  respectable  authority, 
that  an  ostrich  will  carry  a  man  upon  his  back,  and  move  with 
very  considerable  speed  :  some  make  the  same  remark  with 
respect  to  two  men.  When  unencumbered  by  any  burden,  its 
speed  is  truly  extraordinary,  and  will  exceed,  in  some  instances, 
the  ordinary  rapidity  of  a  horse.  Dogs  are  sometimes  em- 
ployed to  hunt  them  down,  followed  by  men  on  horseback,  who 
contrive,  by  means  <if  a  long  hooked  staff',  to  lay  hold  of  one  of 
the  legs  of  the  bird,  and  thus  bring  it  to  the  ground.  They  are 
applied  to  various  purposes.  Their  feathers  form  an  admirable 
ornament  for  the  ladies;  Iheir  skins  are  of  sufficient  thickness 
to  be  manufactured  for  the  purpose  of  leather. — The  galeated 
cassowary,  is  nearly  equal  in  magnitude  to  the  ostrich,  but  has 
a  much  shorter  neck,  and  therefore  is  greatly  inferior  in  height. 
On  the  top  of  its  bead  is  a  species  of  helmet  three  inches  hi^h, 


and  one  thick  at  the  base.  Each  wing,  or  what  a,  pears  as 
such,  is  destitute  of  feathers,  and  has  live  bare  shafts  like  those 
of  the  porcupine,  and  the  body  is  covered  with  loose  webbed 
feathers  of  a  rusty  black  colour.  It  is  never  found  beyond  the 
tropical  limits,  and  is  no  where  abundant  within  them.  It  is 
unable  to  fly,  but  runs  with  great  speed  ;  and  though  it  lives 
only  on  vegetables  and  fruits,  which  it  is  said  to  swallow  un- 
broken, it  is  courageous,  and  even  sometimes  ferocious,  and 
employs  its  legs  to  annoy  its  adversary  by  kicking. — The  New 
Holland  cassowary,  is  very  similar  to  the  above,  but  consider- 
ably longer. 

STRYCHNI.V,  a  newly-discovered  vegetable  alkali.  MM. 
Pelletier  and  Caventon,  whilst  analyzing  the  von.ica  nut,  and 
the  bean  of  St.  Eustatia,  have  extracted  from  these  two  seeds 
a  substance  to  which  they  owe  their  action  on  the  animal 
economy. 

STUB,  in  Agriculture,  a  term  signifjing  the  root  of  a  plant, 
with  the  top  cut  off.  To  Stub,  is  to  grub  up  the  roots  or  stumps 
of  trees,  shrubs,  or  brushwood,  left  in  the  ground  after  the  tops 
are  out  off. 

STUBBLE,  the  strawy  matter  of  the  cut  stalks,  or  stems  of 
grain,  remaining  in  the  ground  after  reaping.  In  some  parts 
of  Essex,  when  mixed  with  much  grass  and  weeds,  it  is  burnt 
in  the  field.  This  tends  to  destroy  the  weeds,  and  the  ashes 
become  manure. 

STUCCO,  in  Building,  is  a  composition  of  white  marble 
pulverized,  and  mixed  with  plaster  or  lime,  the  whole  sifted 
and  wrought  up  with  water,  to  be  used  like  common  plaster. 
Of  this  composition  are  made  statues,  busts,  basso  relievos, 
and  other  architectural  ornaiiients.  A  stucco  for  walls,  &e.  may 
be  formed  of  the  grout  or  putty  made  of  good  stone  lime,  or 
the  lime  of  cockle-shells,  which  is  better,  properly  tempered 
and  suflicieutly  beat,  mixed  with  sharp  grit-saud,  iij  a  propor- 
tion which  depends  on  the  strength  of  the  lime  :  diift-sand  is 
best  for  this  purpose,  and  it  will  derive  advantage  from  being 
dried  on  an  iron  plate  or  kiln,  so  as  not  to  burn  ;  for  thus  the 
mortar  would  be  discoloured.  When  this  is  properly  com- 
pounded, it  should  be  put  up  in  small  parcels  against  walls,  or 
otherwise,  to  mellow,  as  the  workmen  term  it;  reduced  again 
to  a  sofi  putty,  or  paste,  and  spread  thin  on  the  walls  without 
any  undercoat,  and  well  trowelled.  A  succeeding  coat  should 
be  laid  on,  before  the  first  is  quite  dry,  which  will  prevent  joints 
of  brick-work  appearing  through  it.  Much  depends  upon  the 
workmen  giving  it  sufficient  labour,  and  trowelling  it  down.  If 
this  stucco,  when  dry,  is  laid  over  with  boiling  linseed  oil,  it 
will  last  a  long  time,  and  not  be  liable,  when  once  hardened,  to 
the  accidents  to  which  common  stucco  is  liable. 

Liardet's,  or,  as  it  is  commonly  called,  Adam's  oilcemenf, 
or  stucco,  is  prepared  in  the  following  manner:  For  the  first 
coat,  take  twenly-one  pounds  of  fine  whiting,  or  oyster-shells, 
or  any  other  sea-shells  calcined,  or  plaster  of  Paris,  or  any 
calcareous  materia!  calcined  and  pounded,  or  any  absorbent 
material  whatever,  proper  for  the  purpose;  add  white  or  red 
lead  at  pleasure,  deducting  from  the  other  absorbent  materials 
in  proportion  to  the  white  or  red  lead  added  ;  to  which  put  four 
quarts,  beer-mcasuie,  of  oil;  and  mix  them  together  with  a 
grinding-mill,  or  any  levigating  machine:  and  afterwards  mix 
and  beat  up  the  same  well  with  twenty-eight  quarts,  beer- 
measure,  of  any  sand  or  gravel,  or  of  both,  mixed  and  sifted, 
or  of  marble  or  stone  pounded,  or  of  brick-dust,  or  of  any  kind 
of  metallic  or  mineral  powders,  or  of  any  solid  material  what- 
ever, lit  for  the  purpose.  For  the  second  coat,  lake  sixteen 
pounds  and  a  half  of  superfine  whiting,  or  oyster-shells,  or  any 
sea-shells  calcined,  &c.  as  for  the  first  coat ;  add  sixteen  pounds 
and  a  half  of  white  or  red  lead,  to  which  put  six  quarts  and  a 
half  of  oil,  winc-tneasure,  and  mix  them  together  as  before: 
afterwards  mix  and  beat  up  the  same  well  with  thirty  quarts, 
wine-measure,  of  fine  sand  or  gravel  sifted,  or  stone  or  luarblo 
pounded,  or  pyrites,  or  any  kind  of  metallic  or  mineral  powder, 
&c.  This  composition  rc<iuires  a  greater  proportion  of  sand, 
gravel,  or  other  solids,  according  to  the  nature  of  the  work,  or 
the  uses  to  which  it  is  to  be  applied.  If  it  be  required  to  have 
the  composition  coloured,  add  to  the  above  ingredients  such  a 
proportion  of  painter's  colours  as  will  be  necessary  to  give  the 
teint  or  colour  required.  In  making  the  composition,  the  best 
linseed  or  heiupsecd,  or  other  oils  proper  for  the  purpose,  are 
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to  be  used,  boiled  or  raw,  willi  drying  inffredicnti,  as  llic  na- 
ture of  the  work,  the  si  asoii,  or  itio  cliinad',  r((|iiir('s;  and  in 
sonic  cases,  hccs-wax  may  he  snbslDiiled  in  place  of  oil  :  all 
the  ahsorhciit  and  solid  materials  must  he  kiln-dried.  Jfthe 
rnnipo>iliiin  is  lo  he  of  any  other  colour  than  »liite,  the  lead 
may  he  onntled,  by  lakin;;  the  lull  proportion  of  Ihe  other  ab- 
sorbents ;  and  also  »  hile  or  red  lead  may  be  substituted  alone, 
instead  of  nn>  ollnr  absotbent  material.  The  lirst  <dat  of  this 
ciimposilion  is  to  be  laid  on  \ntli  a  trowel,  and  llo.ited  to  an 
even  snrfnee  with  a  rule  or  darby,  O.  c.  a  handle-lloat.)  The 
second  coat,  after  it  is  laid  on  with  a  trowel,  when  the  other  is 
nearly  dry,  should  be  worked  down  and  .smootlied  Milh  lloals 
edited  ttith  horn,  or  any  hard  smooth  substance  that  does  not 
stain.  It  may  be  proper,  previously  to  laying  on  the  eompo- 
sition,  to  moisten  the  surface  on  which  it  is  to  be  laid,  by  a 
brush  with  Ihe  same  sort  of  oil  and  ini;redients  which  piiss 
1lirou<;h  the  levisatin;;'  machine,  reduced  to  a  nuM<'  liquid  slate, 
in  order  to  niak<'  the  composition  adhere  the  better.  This 
composition  admits  of  beiii};  modelled  or  cast  in  njoulds,  in  the 
same  manner  as  plasterers  or  statuaries  model  or  cast  their 
stucco  Hork.  It  also  a<linits  of  beiuf;  painted  upon,  and 
adorned  « itii  landscape,  or  ornamental,  or  (ipnrc-paintiiig,  as 
well  as  plain  painlins^.  For  the  invention  of  this  stucco,  Mr. 
Liardcl  obtained  a  patent  in  1773  for  fourteen  years,  the  term 
of  which  was  e.\lended  to  eighteen  years,  in  coiKcquence  of  an 
act  of  parliament  in  1770.  For  compositions  very  similar  to  Ihe 
preceding;,  patents  were  jiranti'd  to  l)r,  Wark  in  17G5,  Mr. 
Emerton  in  1771,  and  to  Mr.  Ka«linsi)n  in  177'2. 

Dr.  Shaw  informs  us  in  his  Travels,  (p.  286,)  that  the  cement 
or  mortar  used  in  IJarbary,  which  is  apparently  of  the  same 
consistence  and  composition  with  tliat  of  the  ancients,  is  made 
in  the  follo«inic  manner:  They  take  two  parts  of  wood-ashes, 
three  of  lime,  and  one  of  line  sand,  which,  after  heiny;  well  sifted 
and  mixed  together,  lliey  beat  for  three  days  and  nip;lits  inces- 
santly with  wooden  mallets,  sprinklinft  them  alternately  and  at 
proper  times  with  a  little  oil  and  water,  till  they  become  of  a 
due  consistence.  This  composition,  he  adds,  is  chiefly  used  in 
their  arches,  cisterns,  and  terraces;  but  the  pipes  of  their 
aqueducts  are  joined,  by  beating;  tow  and  lime  together  wiili 
oil  only,  without  any  ndxture  of  water.  Both  these  composi- 
tions  quickly  assume  the  hardness  of  stoue,  and  suller  no  water 
to  pervade  them  ;  and  will,  therefore,  answer  the  purpose  of 
stucco. 

STUDBING-Sails,  certain  sails,  extended  in  moderate  and 
steady  breezes  beyond  the  skirts  of  the  principal  sails,  where 
they  appear  as  win^s  to  the  yard-arms.  The  top-mast  and 
top-i;allant  studding;  sails  arc  those  which  are  set  on  the 
outside  of  the  top-sails  and  top-jjallant-sails.  They  are  spread 
at  the  foot  by  booms,  which  slide  out  on  the  extremities  of  the 
lower  and  top-sail  yards,  and  their  heads  or  upper  edfjes  are 
attached  to  small  yards,  which  are  hoisted  up  to  the  top-sail 
and  top-fiallant  yard-arms.  The  lower  studdinp-sails,  which 
are  spread  beyoml  the  leeches  of  the  main-sail,  are  fixed  nearly 
in  the  same  manner,  only  that  the  boom  which  extends  the  foot 
is  hooked  lo  the  chain  by  means  of  a  soose-neck,  or  else  swings 
olfHith  the  sail  to  which  it  is  suspended,  being  kept  steady 
abaft  b\  a  rope  called  the  sny. 

STl'FF,  in  Commerce,  is  a  freneral  name  for  all  kinds  of 
fabrics  of  ^old,  silver,  silk,  wool,  hair,  cotton,  or  threa<l,  manu- 
factured on  the  loom  ;  of  which  number  are  velvets,  brocades, 
inoliair,  tall'eties,  cloth,  scri;es,  fic.  The  term  is  also  used 
more  particularly  to  denote  sli};ht  woollen  articles  used  princi- 
pally for  liinnss  and  women's  apparel. 

Sti'FI',  any  composition  or  melled  mass,  used  to  smear  or 
daub  the  sides  or  bottom  of  a  ship.  The  stuH'  which  is  chielly 
used  for  the  lower  masts,  is  simply  turpentine,  resin,  or  varnish 
of  pine;  for  the  topmast,  tallow  or  butter;  bir  the  sides,  tur- 
pentine, varnish  of  pine,  tar  and  oil,  or  lar  mixed  with  oil  and 
red  ochre;  and  for  the  bottom,  a  mixture  of  tallow,  sulphur, 
and  resin  or  lar,  whale  oil  and  broken  fj'^'^S'  or  any  part  of 
these  in;;rcdiinls  ;  and  this  application  is  called  giving  a  new 
coat  of  slulf  lo  the  masts,  sides,  &c. 

STUM,  in  the  Wine  Trade,  is  a  name  for  the  nnfcrmenlcd 
juice  of  the  grape,  when  it  has  been  several  times  racked  oil', 
and  separated  from  the  sediment.  The  casks  arc  for  this  pur- 
pose   well     fumigated    with    brinislone,    in    order   to  prevent 


fcrmenlatiiMi,    through    which  the  juice    would   become    wine. 
See  M  iTeiilsrt. 

.srCMI»,   n  name  fsiven  to  the  root  part  of  any  Rolid  body, 

parlieidarly  of  trees,  remaining  after  the  rest  arc  taken  away. 

Sri  I'A,  :i  numbiiess  occasioned  by  any  bandage  (hat  slopg 
lh('  motion  of  the  bloo<l  and  nervous  lluids,  or  by  a  deuay  in  the 
nerves,  as  in  paralytic  strokes,  &c. 

STUKUY,  a  disease  very  prevalent  among  slicep,  and  vihich 
terminates  fatally  if  not  iclievcd  in  its  early  .stages. 

STUR(iEt»N,  awell-known,  large,  and  nne-tastcd  fish,  \»hich 
spends  part  of  its  time  in  rivers  and  part  in  Ihe  sea, 
Sriinoi.oN.     See  ActiPK\si;R. 

STYCMNOS,  in  Botany,  a  genus  of  the  pentandria  monogy. 
nia  class  and  order.  Natural  order  of  Lurida- apocine.i-.  Jus- 
sieu.  There  are  three  species;  we  shall  notice  the  S.  nu\ 
vomica,  poison  nut.  It  is  a  native  of  the  Ivast  Indies,  and  is 
common  in  almost  every  part  of  the  coast  of  Coromandel,  llow- 
I'ringdurinc  the  cold  season.  The  wood  is  hard  and  durable, 
an<l  is  used  for  many  purposes  by  the  natives.  The  root  is 
used  to  (Mire  inlcrniitliii;;  fevers,  and  bites  of  venomous  snakes. 
The   seed   of  the    fruil   is   the   ollleinal  mix  vomica. 

STYLE,  a  word  of  vaiious  signilicalions,  originally  deduced 
from  a  kind  of  bodkin,  wherewith  the  ancients  wrote  on  plates 
of  lead,  or  on  wax.  Sec.  and  which  is  still  used  to  write  on  ivoiy 
leaves,  and  pi.pcr  prepared  for  that  purpose,  &e. 

Style,  in  Chronology,  denotes  a  particular  manner  of  ac- 
counting time.  Style  is  either  old  or  new.  The  old  style  is 
that  mode  of  computing  time  which  is  called  Ihe  .lulian,  and 
is  still  followed  in  some  states,  that  refuse  lo  admit  the  reforma- 
tion of  the  calendar.  The  new  style  is  ihat  of  Gregory  XIII. 
which  is  followed  by  the  Catholics,  and  by  most  Frotestatit 
kingdoms. 

SxYLii.  in  Dialing,  denotes  the  gnomon  of  a  dial,  raised  on 
the  plane  of  it,  to  project  a  shadow. 

SrvLF^  in  Grammar,  is  a  particular  manner  in  which  indi- 
viduals express  their  thoughts  either  in  writing  or  speech, 
agreeably  to  the  rules  of  syntax.  Stijie  has  various  other 
acceptations,  as  applied  to  music,  oratory,  poetry,  philosophy, 
malhematies.  Sec. 
StylivT.     See  Stiletto. 

STYPTIC,  a  remedy  that  has  the  virtue  of  stopping  blood, 
or  of  binding  up  the  aperture  of  a  wounded  vessel.  Many 
waters  and  powders  are  of  this  description  ;  hut  in  most,  vitriol 
is  the  chief  ingredient. 

STYRAX,  the  Stoi-ax  Tree,  a  genus  of  plants  belonging  lo 
the  class  of  decandria,  and  to  the  order  of  moiioirynia,  and  in 
the  natural  system  ranging  under  the  18th  order,  bieornes. 

SUBALTERN,  an  inferior  olllecr,  who  discharges  ids  post 
under  the  command  of  another,  to  whom  his  duly  is  to  yield 
obedience. 

SUBER.\TS,  salt  formed  witli  the  suberic  acid. 
SUBERIC  ACID,  an  acid  obtained  from  cork. 
SUB.IECT,  in  Legislation,  a  person  under  the  dominion  of  a 
sovereign  prince  or  state.  Under  the  feudal  system,  those  who 
held  lands  or  tenure  under  the  barons  were  deemed  their  sub- 
jects. In  Anatomy,  a  body  obtained  fcjr  dissection  is  called  a 
subject.  In  Logic,  subject  is  that  about  which  the  thoughts 
and  understanding  are  employed. 

.SUBLI  M.\TE.  See  CoUROSIVK  SUIILIMATR. 
SUBLIMATION,  in  Chemistry,  an  operation  by  which  vola- 
tile substances  are  C(dlectcd  and  obtained.  It  is  iieaily  allied 
lo  distillation,  excepting  Ihat  in  the  latter  the  lluid  parts  only 
of  bodies  are  raised,  whereas  in  sublimation  the  solid  and  diy 
are  collected. 

SUBLIMITY,  a  term  applicable  to  external  objects,  whe- 
ther works  of  nature  or  of  art,  as  well  as  to  powerful  language, 
and,  in  short,  to  whatever  is  calculated  to  raise  grand,  terrible, 
and  magnificent  ideas.  It  elevates  the  mind  above  ordinary 
scenes,  and  tills  it  with  wonder  and  astonishment. 

SUBMl'LTU'LE,  in  Geometry,  is  a  number  or  quantity  con- 
tained in  another,  which  being  repeated  a  given  number  of 
times,  becomes  exactly  equal  loit.  Thus  3  is  a  snbnuilliple  of  21. 
SUBNORMAf,,  in  Geometry,  is  a  line  which  ilelermincs  the 
point,  ill  the  axis  of  a  curve,  where  the  normal  or  perpendicular, 
raised  from  the  point  of  contact  of  a  tangent  to  the  curvCj  cuts 
the  axis. 
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SUBORNATION,  a  secret  or  undcrliand  preparin.;  or  iti- 
slrUL-tins  a  witness  to  give  a  false  testimony.  It  is  dclined  as 
an  act  that  allures  or  disposes  to  perjury. 

SUBPCENA,  is  a  writ  whereby  all  persons  under  tho  degree 
of  peers  are  called  into  Chancery,  in  such  case  only  wiiere  the 
coniiuon  law  fails,  and  has  made  no  provision;  so  as  the  party 
who  lii  equity  hath  wrong,  can  have  no  other  remedy  by  the 
r.ile  and  course  of  comaion  law.  It  is  therefore  the  commence- 
ment of  a  suit  in  equity.  But  tlie  peers  of  the  realm  in  such 
cases  are  caUe,l  by  the  lord  chancellor's  or  lord  keeper's  let- 
ters, giving  notice  of  the  suit  intended  against  them, and  requir- 
ing them  to  appear.  There  is  also  a  subpuna  ad  testijicntutiim, 
or  a  subpoena  to  give  evidence  for  the  summoning  of  witnesses, 
as  well  in  Chancery  as  other  courts.  There  is  also  a  subpoena 
iii  the  Exchequer,  as  well  in  the  court  of  equity  there,  as  in  the 
ofiice  of  pleas;  which  latter  is  a  writ  that  dues  not  require 
personal  service,  and  is  the  commeocetnent  of  a  suit  at  com- 
mon law. 

SUBSCniPTION,  in  Civil  coneerns,  is  the  signature  put  at 
the  bottom  of  a  letter,  writinir,  or  instrument. 

Subscription,  in  Commerce,  is  used  for  a  share  which  par- 
ticular persons  hold  in  a  public  slock,  or  a  trading  company. 

Subscription,  in  the  Bonk.  Trade,  is  an  engagement  to  take 
n  given  number  of  copies,  on  some  stated  terms.  Subscription 
to  the  thirty-nine  articles  of  religion,  is  a  solemn  declaration 
of  the  subscriber's  assent  to  the  doctrines  and  precepts  they 
contain. 

SUBSIDY,  in  Law,  signifies  an  aid  or  tax  granted  to  the 
king  by  parliament,  for  the  necessary  occasions  of  the  kingdom. 

SUBSTANCE,  something  that  is  capable  of  subsisting  with- 
out dependence  upon  any  created  being,  or  any  particular 
modes  or  accidents.  There  are  but  two  kinds  of  substance 
known  to  exist,  namely,  matter  and  spirit.  The  former  is  dis- 
tinguished by  its  magnitude,  extension,  &c.  and  the  latter  by 
its  consciousness,   understanding,  and   volition. 

SUBSTANTIVE,  in  Grammar,  a  noun,  or  name,  considered 
simply  and  in  itself. 

SUBSTITUTE,  a  person  appointed  to  officiate  for  another  in 
case  of  absence,  legal  impediment,  or  agreement. 

SUBTANGENT  of  a  Curve,  in  the  higher  Geometry,  is  the 
line  which  determines  the  intersection  of  the  tangent  with  the 
axis  ;  or,  that  determines  the  point  wherein  the  langeiit  cuts 
the  axis  prolonged. 

SUBTENSE,  in  Geometry,  the  same  with  the  choidofan 
arch. 

SUBTILE,  in  Physics,  a  thing  remarkably  small,  fine,  and 
delicate,  such  as  the  animal  spirits,  or  the  elTluvia  of  odorous 
bodies,  are  supposed  to  he.  The  Cartesians  suppose  a  very 
subtile  matter  to  be  the  first  element  of  their  system. 

SUBTRACTION.     See  Arithmltic. 

SUBULARIA,  roush-leaved  alysson,  or  awlworth,  a  genus 
of  plants  belonging  to  the  c'ass  of  tedradynamia,  and  order  of 
siliculosa  ;  and  in  the  natural  method  ranking  under  the  39th 
order  siliqnosae. 

SUBURBS,  buildings  which  stand  near  to  the  walls  or  spe- 
cific boundaries  of  a  ciiy  or  town,  but  are  not  included  within 
their  compass. 

SUCCINATS,  saltsformed  with  the  succinic  acid  ;  which  see. 

SUCCINIC  ACID.  Amber  is  a  well-known,  brown,  trans- 
parent, and  inflammable  body,  pretty  hard,  and  susceptible  of 
polish,  found  at  some  depth  in  the  earth,  and  on  the  sea  coast  of 
several  countries 

SUCTION,  in  Physiology,  the  act  of  drawing  into  the  mouth 
fluids,  and  other  substances,  by  removing  from  the  part  where 
the  operaiiim  is  performed,  the  pressure  of  the  external  atmo- 
sphere, whiht  on  every  other  portion  all  its  power  remains  unob- 
structed. Suction  is  little  more  than  the  formation  of  a  par- 
li^\l  vacuum,  into  which,  when  made  by  the  mouth  or  other- 
wise, the  fluid  immediately  flows. 

SUFFERANCE.  Tenant  at  sufferance,  is  he  who  holds 
over  his  teim  at  first  lawfully  granted.  A  person  is  tenant  at 
sufferance  who  continues  after  the  estate  is  ended,  and  wrong- 
fully holds  against  another,  &c. 

SUFFOCATION,  the  termination  of  life  by  impeded  respi- 
ration. This  may  be  occasioned  three  ways,  by  hanging,  drown- 
ing, oi  by  carbonic  acid  gas. 


SUFFRAGAN,  a  titular  bishop,  appointed  to  aid  aud  assist 
the  bishop  of  tlic  diocese. 

SUGAR,  Saccharum,  a  very  sweet,  agreeable,  saline  juice, 
expiessed  fiom  a  kind  of  canes,  or  reeds,  giowiog  in  great 
plenty  in  the  East  and  West  Indies.  Pure  sugir  is  perfectly 
transparent  and  colourless.  w)ien  crystallized  ;  but  when  gra- 
nular, of  a  pure  gloss  of  white,  soluble  in  waier  and  alcohol, 
without  smell,  and  with  a  simjily  sweet  taste,  having  no  other 
flavour. 

It  is  a  question  not  yet  decided  among  botanists,  he.  whether 
the  ancients  were  acquainted  with  this  cane,  and  whether  they 
knew  how  to  express  the  juice  from  the  same!  What  we  can 
gather  from  the  arguments  advanced  on  either  side  is,  that  if 
they  knew  the  cane  and  juice,  they  did  not  know  the  art  of  con- 
den.-;ing,  hardening,  and  whitening  it ;  and  of  consequence,  they 
knew  nothing  of  our  sugar. 

Dr.  William  Douglas,  in  his  Sunmiary,  &c.  of  the  first  plant- 
ing of  our  American  settlements,  printed  at  Boston  in  1751,  and 
reprinted  at  London  in  1755,  aflirnis,  that  sugar  was  not  known 
among  the  ancient  Greeks  and  Romans,  who  used  only  honey 
for  sweetening.  Paulus  /Esineta,  he  says,  a  noted  compiler  of 
medical  history,  and  one  of  the  last  Greek  writers  on  the  sub- 
ject, about  anno  1G25,  is  the  first  who  expressly  mentions  sugar  : 
it  was  at  first  called  mel  anwilinacciim,  i.  e.  j'eeil  or  cane  lioney. 
He  adds,  that  it  came  originally  from  China,  by  way  of  the  East 
Indies  and  Arabia,  into  Europe,  and  was  formerly  used  only  in 
syrups,  conserves,  and  such  Arabian  medicinal  compositions. 

Another  question  among  the  naturalists  is.  Whether  the 
sugar-cane  be  originally  of  the  West  Indies,  or  whether  it  has 
been  translated  rather  from  the  East?  The  learned  of  these 
last  ages  have  been  munh  divided  on  the  point;  hut  F.  Labat, 
a  Dominican  missionary,  in  a  dissertation  published  in  1722, 
asserts  that  the  sugar-cane  is  as  natural  to  America  as  India  ; 
and  that  the  Spaniards  and  Portuguese  first  learned  from  tli-e 
Orientals  the  art  of  expressing  its  juice,  boiling  it,  and  reducing 
it  into  sugar. 

Sugar  Cane,  in  Botany.     See  Saccharum. 

The  root  of  this  plant  is  jointed  like  those  of  the  other  sortsof 
canes  and  reeds,  from  which  arise  four,  five,  or  more  shoots, 
according  to  the  age  or  strength  of  the  root :  these  grow  from 
eight  or  ten  to  twenty  feet  high,  according  to  the  richness  of  the 
ground  ;  but  those  of  middling  growth  are  the  best.  The  canes 
are  also  jointed,  and  the  length,  as  well  as  the  size  of  the  joints, 
depend  upon  the  weather  and  the  soil  ;  at  each  joint  are  placed 
leaves,  the  lower  part  of  which  embraces  the  stalk  or  cane  to 
the  next  joint  above  their  insertion,  before  they  expand.  The 
first  joint,  which  comes  out  either  at  the  third,  fourth,  or  fifth 
month,  according  to  the  season  and  soil,  alwais  keeps  in  its 
first  place  near  the  earth  ;  out  of  this  comes  the  second,  and 
out  of  the  second  a  third,  Stc.  each  week  producing  its  joint,  or 
very  nearly,  and  a  corresponding  leaf  likewise  drying  and  fall- 
ing oil'  nearly  every  week.  A  cane  of  thirty-two  joints,  which  is 
fit  to  be  cut,  has  from  five  to  twenty-eight  of  them  which  have 
lost  their  leaves;  the  next  five  or  six  still  have  them,  in  a 
withered  state,  and  ready  to  fall  off;  and  the  remaining  joints, 
surrounded  wilh  green  leaves,  from  the  head,  which  is  cut  off 
after  the  leaf  is  withered.  In  a  cane,  whose  length  is  from 
seven  to  nine  feet,  and  which  grows  in  a  new,  or  a  very  moist 
and  favourable  soil,  the  number  of  useful  joints  is  between 
forty  and  fifty,  the  first  above  the  ground  generally  appealing 
at  the  end  of  three  months,  or,  with  frequent  showers,  a  fort- 
night sooner;  and  many  canes  in  such  a  soil  are  found  rotten, 
or  almost  dried  up,  at  the  end  of  thirteen  months  :  in  a  good 
soil,  favourably  exposed,  well  drained,  and  worked  for  a  num- 
ber of  years,  canes  not  shorter  than  four  feet  and  a  half  have 
thirty-eight  or  forty  joints,  the  first  joint  appearing  about  the 
fourth,  or  middle  of  the  third  month,  and  many  canes  that  have 
been  cut  in  such  a  soil  at  the  end  of  fourteen  or  fifteen  mnnths, 
being  found  rotten  or  dried  :  in  a  dry,  but  good  soil,  not  manured, 
but  well  worked,  and  seconded  by  the  season,  the  canes  have  been 
from  three  to  four  feet  long,  and  have  had  from  thirty  to  thirty- 
four  jnints  ;  the  first  joint  coming  out  at  the  end  of  four,  or  four 
months  and  a  half;  and  canes  of  this  kind  have  been  found 
standing  at  the  end  of  fifteen  months,  but  very  dry,  and  some- 
times a  little  changed:  in  a  soil  which  is  still  drier,  and  more 
patched,  canes  which  have  been  about  two  feet  high,  have  had 
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\TOm  tucntv-l'iiiir  Id  taciity-eiKl>t  Juiiits,  the  first  of  uliicli 
n|)|>e;irs  .it  iIh-  likI  kI  iIk-  IJI'tli  nionlli,  ;iii(l  ninny  of  these  uunus 
liiiM'  licc'ii  ilili'd  at  tlic  I'lul  ul  lilti't'ii  iiionllis, 

'I'lic  liiiiu  (or  ciiltint;  tliem  is  usii;illy  allcr  twelve  or  fifteen 
moiitlis'  ttriMvlli,  lull  tliis  varus  aci  Mrdiiij;  to  llir  soil  ami  the 
."tason.  'I'hosi-  vvliiili  are  cut  toward  llieeiul  of  tlie  dry  season, 
lielore  the  rains  he^iii  to  I'nll,  produce  better  su(;ar  tliaii  those 
rut  ill  the  laiiiy  seasons,  when  tluv  are  more  replete  with  watery 
juice,  and  reipiire  a  greater  expense  oC  Cuel  to  l)oil  it.  In  those 
plantations  wiiere  the  ntinilier  of  neijroes  is  small,  siijjar  is  made 
ill  almost  all  seasons  indilVerently,  and  conseipiently  the  canes 
are  plantid  when  the  planter  is  best  prepared  for  his  work, 
rather  than  at  the  most  advantageous  time.  The  system  ol'i'ul- 
tivatiiiii  Hiiioim  planters  who  are  better  supplied  in  lespect  of 
l.'ilioureis,  consists  in  planting  a  lourtli  or  liltli  of  their  land  in 
(Icloher,  Novenihcr,  and  December;  in  dij;j;inK  very  deep 
tienclics,  Tor  the  greater  noiiiishment  of  the  root  ;  in  planting  at 
great  distances,  lor  the  bcnilit  ol  a  Ircer  circulation  of  the  air  ; 
and  in  cutting  the  canes  in  the  four  liiiest  months,  viz.  Kebniary, 
March,  April,  and  May,  because  the  sugar  is  then  the  (inesl, 
the  canes  are  cut  »  itii  the  least  trouble,  and  supply  (as  is  sup- 
posed) greater  (luantilics  of  it.  Those  who  adopt  this  nielliod, 
cut  about  tliree-lourths  of  their  plantations,  the  remaining  being 
made  up  of  young  eaiies,  to  be  cut  the  following  year,  and  lor 
new  plants. 

The  manure  generally  used  iu  sugar  planting,  is  a  con. post 
formed  of  the  eo  I  and  vegetable  ashes  drawn  from  Ihe  lires  of 
the  boiling  and  still  houses;  feeulences  dischaig.d  from  the 
still  house,  mixed  with  rubbish  of  buildings,  white  lime,  tic; 
refuse,  or  field  trash,  /.  c.  the  decayed  liav('s  and  stems  of  the 
canes,  so  called  in  eontradistinctioii  to  cane  trash  used  for  fuel ; 
dung,  obtained  finm  the  horse  and  mule  stables,  and  from  cat- 
tle pens  ;  and  good  mould,  collected  from  gullies,  or  other 
wa.ste  places,  and  thrown  into  the  cattle  pens. — When  the  rat- 
loons  or  canes  are  lipe,  as  they  oidinarily  are  in  twelve  or  (if- 
leni  months,  or,  as  Mr.  Cazaud  apprehends,  in  eleven  or  twelve 
months,  tlicy  are  cut,   and  carried  in  bundles  to  the  mill. 

Sic  \R.  lilakiiii/  of. — When  the  plants  have  attained  their  full 
glow th,  vvliieh,  in  tiie  West  Indies,  is  from  twelve  to  fourteen 
months,  the  canes  are  cut  short,  tied  up  into  bundles,  and 
brought  to  the  Crushing  Mill,  of  which  the  following  is  a 
representation  of  those  in  coniuion  use. 


Disirijitiiin. — A  large  block,  n,  is  enclosed  by  a  .':tronK  frame 
ol  limber;  the  upper  surface  of  this  block  is  hollowed  out  into 
the  foim  of  a  basin,  to  receive  the  juice  of  the  cams,  which  is 
expressed  by  the  three  vertical  cylindrical  rollers  e,  h,  d,  whose 
lower  pivots  work  in  sockets  which  are  fixed  in  the  block  n,  and 
the  upper  in  c  The  upper  and  lower  sockets,  in  which  the 
pivots  of  the  middle  roller  revolve,  arc  fixed  immoveably  ;  but 
the  sockets  (jf  ihe  other  two  are  held  between  wedges,  (as  shewn 
ill  the  engraving,)  which  are  put  in  contrary  direclions,  the 
small  end  of  one  w  edi;e  being  on  the  same  side  as  the  large  end 
of  the  other;  by  which  means  the  rollers  may  be  either  set  far- 
ther from  or  nearer  to  each  other.  When  it  is  reipiired  to  set 
the  outside  rollers  nearer  to  the  middle  roller,  that  wedge  vvhieli 
is  nearest  the  middle  roller  is  to  be  driven  out.  and  the  oiher 
driven  in  ;  and  the  contrary  when  they  are  wanted  farther  a.sun- 
(ler.  These  rollers  are  usually  made  of  cast  iron,  having  each 
u  cog  wheel  at  the  upper  end  on  the  same  shaft,  which  causes 
iu;j. 


them  all  to  turn   together,   wluii   the   power  of  a  first  mover  is 
applied  to  the  middle  roller,  by  the  shaft  J. 

itchind  the  middle  roller  is  a  circular  or  concave  piece  of 
iron  or  woikI,  (not  shewn  in  the  above  eiigraTiiig)  wliirli  is 
called  the  dumb  ri'tiirner,  a  name  obviously  given  to  the  ciicum- 
st.inei'  of  a  mail  being  alwayn  employed,  previous  to  the  inven- 
tion of  this  part  of  the  apparatus,  to  pcrrorm  the  same  odicc. 
In  working  the  mill,  a  man  takes  a  bundle  of  the  eaiies,  and 
applying  them  between  the  first  anil  second  rollers,  (c  and  h) 
they  are  drawn  in  and  jiresscd  between  them,  but  instead  of 
pioceeding  in  a  right  line,  the  ends  of  the  cane  strike  against 
Ihe  concave  surface  of  tlie  dumb  returner,  which  bends  them 
round  the  middle  roller,  and  causes  them  to  cnli  r  berween  the 
second  and  third  rollers  (4  and  (/)  which  are  placed  somewhat 
nearer  to  one  another  than  r  and  /;,  as  the  cams  have  already 
received  great  compression,  and  vi  lieu  they  are  thus  returned 
through  the  front,  they  are  received  and  cariied  olf  by  another 
man.  The  expressed  juice  runs  down  the  rollers  into  Ihe  re- 
servoir, and  is  conve\ed  by  the  trough  y  to  tlie  boiling-house.  I( 
should  be  observed,  that  the  reservoir  on  the  top  of  the  block  a 
is  only  cut  into  channels  round  the  outside  of  the  rollers,  to  pre- 
vent the  liiiuor  running  down  and  getting  out  betweii  the  "edges 
before  mentioned.  If  a  sugar  mill  be  worked  by  the  wind, 
the  shaft /' is  connected  wiili  the  vertical  shaft  of  the  mill.  If 
liy  horses,  the  levers  they  work  from  are  fixed  to  the  shaft y',  and 
the  horse  walk  is  either  raised  above  ground  higher  than  the 
trough,  or  the  juice  is  conveyed  by  a  pipe  laid  under  the  walk. 
Sugar-mills  that  are  worked  by  a  walcr  wheel  or  steam-engine, 
have  a  bevelled  wheel  fixed  upon  the  sliafiy",  and  another  upon 
the  wheel  or  engine  which  turns  it.  Such  is  the  pressure  given 
to  the  canes  in  passing  between  the  rollers  of  the  mill,  that  they 
are  not  only  squeezed  (completely  dry,  but  are  often  reduced  to 
powder.  The  refuse  or  macerated  rind  of  the  cane,  w  Inch  is 
called  cane  trash,  serves  for  fuel  to  boil  the  liijuor  in  the 
subsequent  operations. 

The  sugar  is  obtained  by  the  following  process: — The  juice 
from  the  mill  runs  trom  the  receiver  to  the  boiling  house,  along 
a  wooden  gutter  lined  with  lead.  In  the  boiling  house  it  is 
received  into  one  of  the  copper  pans  or  caldrons,  called  clari- 
fiers.  Of  these  there  are  generally  three  ;  and  their  dimensions 
are  determined  by  the  power  of  suppl\  ing  them  with  lifpior: 
there  are  water  mills  that  will  grind  with  great  facility,  sulTi- 
cieiit  for  thirty  hogsheads  of  sugar  in  a  week.  .Methods  of 
quick  boiling  cannot  be  dispensed  with  on  plantations  thus  for- 
tunately provided  ;  for  otherwise  the  cane  li(|uor  would  nnfoi- 
tunately  become  tainted  before  it  could  be  exposed  to  the  lire. 
The  purest  cane  juice  will  not  remain  twenty  minutes  in  the 
receiver  without  fermenting  ;  hence  clariliers  are  sometimes 
seen  of  a  thousand  gallons  each  :  but  on  plantations  that  during 
crop  time  make  from  fifteen  to  twenty  hogsheads  a  week,  three 
clariliers  of  three  or  four  hundred  gallons  each  arc  sullieient. 
The  liquor,  when  clarified,  may  be  drawn  olf  at  once  with  pans 
of  this  size,  and  there  is  leisure  to  cleanse  the  vessels  every 
time  they  are  used.  Hach  clarifier  is  furnished  with  a  syphon 
or  cock,  to  draw  off  the  liipior  clear  and  free  fiom  the  scum 
which  is  thrown  up  during  the  boiling. 

In  order  to  assist  in  the  separation  of  the  gum,  oil,  and  other 
vegetable  principles  which  arc  iiitermived  in  the  expressed 
juice,  and  for  the  purpose  of  neutralizing  the  superabundant 
acid,  a  quantity  of  IJristol  white  lime,  in  powder,  or  in  solution, 
is  stirred  into  it,  and  in  the  proportions  and  manner  of  ellccting 
this,  according  to  the  state  of  the  liquor,  consists  one  of  the 
principal  difiicultics  in  sugar  making.  In  this  first  process  of 
clarification  the  li(pior  is  not  sulfered  to  boil,  but  is  allowed  to 
do  so  when  drawn  olf  clear  into  the  next  pan,  which  is  called 
the  evaporatiuii  copper  ;  here  the  ebullition  is  continued  (and  the 
froth  or  scum  removed  by  skimmers  as  it  rises)  until  it  becomes 
of  such  a  consistence,  as  to  be  reduced  in  quantity  very  consi- 
derably, so  that  it  may  be  contained  in  a  much  smaller  copper, 
into  which  it  is  next  ladled.  The  liquor  is  now  bright,  and  of 
Ihe  colour  of  Madeira  w  inc.  In  this  slate,  and  of  a  certain  consist- 
ency, it  undergoes  a  farther  I'vapoiation  in  the  vessel  called  tht 
teach,  until  it  is  so  far  condensed  as  to  he  capable  of  granulat- 
ing when  cool.  The  next  operation  is  that  of  striking,  which 
consists  in  ladling  the  thick  liipior    into  the  cooler. 

The  cooler  (of  w  hicli  there  are  usually  six,  is  a  shallow  wooden 
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vessel  about  eleven  inches  deep,  seven,  fpct  in  length,  and 
from  five  to  six  feet  wide,  and  is  capable  of  hoUlitig  a  hogshead 
of  sugar.  Here  the  sugar  ;/)oihs,  as  it  is  called;  i.  e.  it  runs 
into  a  coarse  irregular  mass  of  imperfect  crystals,  separating 
itself  from  the  molasses.  From  the  cooler  it  is  taken  to  ihe 
curing-house. 

The  curing  house  is  a  large  airy  biiilding,  provided  with  a 
capacious  molasses  cistern,  the  sides  of  «  hich  are  sloped,  and 
lined  with  terras  or  boards.  A  frame  of  massive  joist  work 
without  boarding  is  placed  over  this  cistern;  and  empty  hogs 
heads  without  headings  are  raiiged  on  the  joists  of  this  frame. 
Eight  or  ten  holes  are  bored  in  the  bottoms  of  these  hogsheads, 
and  through  each  of  the  holes,  the  stalk  of  a  plantain  leaf  is 
tlirust,  six  or  eisht  inches  below  the  joists,  and  long  enough  to 
stand  upright  above  the  top  of  the  hogsheads.  Into  these 
hogsheads  the  mass  from  the  coolers  is  put,  which  is  called 
jxittitiff ;  and  the  molasses  drains  through  the  spongy  stalks  of 
the  plantain  leaves,  and  drops  into  the  cistern  beneath ;  from 
whence  it  is  occasionally  t^ikeji  for  Ihe  making  of  rum  by  distil- 
lation. In  the  space  of  three  weeks  the  sugar  becomes  tole- 
rably dry  and  fair;  it  is  then  said  to  l)e  cured,  and  the  process 
finished.  Sugar  thus  olitaimd,  is  called  the  muscovado,  and  is 
the  raw  material  whence  the  British  sugar  bakers  make  their 
loaf  or  refined  lump  sugar. 

Several  methods  of  cl.irifying  have  been  adopted,  and  are 
still  in  use;  that,  however,  invented  by  Mr.  Smith,  and  for 
which  he  ohtaitied  a  patent,  is  entitled  to  a  decided  preference. 
The  burning  of  the  cane  trash  had  been  found  injurious  to  the 
molasses,  but  his  steam  apparatus,  represented  in  the  engrav- 
ing, completely  remedies  this  defect. 

Reference  to  the  Engraviny. — a,  is  the  finishing  pan,  or  teach,  4, 
the  evaporating  copper,  c,  tlie|clarificr  ;  this  last  is  gently  heated 
by  the  lUie/  from  the  distant  fires,  a  and  h  are  lieated  by  the 
same  fire,  through  the  medium  ofi«o  separate  steam  boilers, 
(id  and  ee  shews  the  depth  of  water  they  contain  ;  g  is  the  fire- 
door,  h  the  ashpit,  i  the  feed-pipe  for  sujiplying  water  when  ne- 
cessary, one  of  which  is  employed  to  each  steam  boiler,  kh 
are  safety  valves  for  regulating  the  pressure  of  the  steam,  n  the 
chimney.  Cocks  are  fixed  to  each  of  the  boilers  for  drawing 
olT  the  waler  and  the  steam,  whicli  cannot  be  shewn  in  the  sec- 


tional view.  We  shall  now  conclude  by  quoling  some  of  the 
observalioiis  of  the  patentee  on  the  subject.  The  Ijollom  of  the 
boilers  is  lla!,  and  the  spares  between  them  and  the  bottom  of 
the  sugar-pan  foriris  the  boiler,  which  need  not  exceed  a  foot  in 
depth  lor  the  largest  apparatus.  If  the  pans  project  beyond  the 
boilers,  it  will  be  found  advantageous  ;  for  the  sides  being  cooler 
than  the  other  parts,  the  fluid  is  prevented  from  boiling  over, 
and  the  scum,  as  it  forms,  is  thrown  on  the  sides,  and  ccdiected 
Willi  greater  facility,  'i'he  steam  being  applied  tr)  every  part 
of  the  bottom  of  the  pan,  communicates  its  heat  to  the  liquor 
therein,  and  being  thereby  condensed,  descends  in  drops  of  wa- 
ter to  the  bottom  of  the  boih^r,  and  is  again  raised  into  steam 
by  Ihe  heat  of  the  fire  underneath,  so  that  the  operation  conti- 
nually goes  on,  of  generating  and  condensing  in  the  same  vessel, 
thus  dispensing  with  force  pumps  and  cotriplicated  feed  pipes; 
however  unequally  the  fire  may  act  on  the  boiler,  the  effect  on 
the  bottom  of  the  sugar  pan  is  perfectly  equalized  by  the 
intervening  stratum  of  steam,  an  advantage  peculiar  to  this 
apparatus.  The  steam  boiler  and  sugar  pan  are  made  of  thin 
copper,  or  iron;  and  to  give  sufiicicnt  strength   to  large  sur- 


faces, they  are  united  by  riveted  bolts  at  short  and  eqna' 
distances,  thus  enabling  thin  metal  to  resist  any  required 
pressure  of  steam. 

Sugar,  Re/inuigof,  is  the  art  of  purif>ing  sugar,  and  of  giving 
a  superior  degree  of  w  hiteness  and  solidity.  The  excellence  of 
muscovado  sugars,  or  such  as  have  not  been  refined  by  the 
planter,  but  are  sent  home  in  the  most  crude  state,  consists  in 
their  whiteness,  dimness  or  freeness,  cleanness  and  sharpness, 
or  strength.  Tlie  judicious  refiner  decides  upon  these  several 
qualities  by  the  eye,  the  touch,  and  the  taste.  The  first  opera- 
tion in  the  process  of  refining  is  that  of  clearing  tlie  pans  ;  pre- 
viously to  which  they  are  charged,  by  throwing  about  six 
quarts  of  fresh  bullock's  blood  (called  spice)  into  each  p;in,  and 
filling  it  with  lime-water  to  ahont  half  the  height  from  the  bot- 
tom to  the  part  in  which  the  brace  is  fixed  ;  and  when  these  are 
well  stirred  together,  the  pan  is  filled  to  the  brim  with  raw 
sugar.  Tliis  mass,  with  a  moderate  fire,  will,  in  ahout  two 
hours,  be  brought  to  the  verge  of  boiling  heat:  but  it  should 
not  be  allowed  actually  to  boil;  and  in  this  time  the  earthy 
partrcles  of  the  sugar,  and  other  adventitious  impurities,  will 
be  separated  from  it  by  the  elicct  of  the  heat,  and  the  cleansing 
quality  of  the  spice,  and  thrown  up  to  the  surface.  About  two 
quarts  of  spice  are  added  to  each  |)an,  within  the  first  hour 
after  the  fires  are  lighted.  The  scum  thus  prodrrecd,  which  is 
usually  from  four  to  ten  inches  thick,  is  fit  to  be  taken  oil,  when 
the  surface  appears  lilack  and  dry,  and  not  greasy  ;  and  it  is 
gently  removed  with  a  broad  skimmer  into  a  portable  tub,  and 
conveyed  into  the  scum-cistern.  Having  done  this,  the  pan- 
man  stirs  together  a  ladlefid  of  spice,  {e.gr.  alxint  a  quart,)  and 
a  quantity  of  lime  water  (e.gr.  one  or  two  gallnas,  as  the  case 
may  require);  and  pours  this  mixture  into  each  pan.  When 
the  sui;ar  is  again  brought  to  a  scalding  heat,  it  throws  up  a 
second  scum,  not  so  foul  as  the  first,  which  is  removed  as 
before.  He  then  adds  a  fresh  quantity  of  spice,  but  less  than 
the  Ibrmer,  and  repeats  this  operation  till  the  sugar  easts  up  a 
clean  milky  froth,  which  indicaies  that  the  impurity  is  wholly 
extracted.  The  liiiuor  is  also  somelimes  examii.cd  with  a  bright 
silver  or  nretal  spoon,  that  any  remaining  foulness  uray  be  dis- 
covered, lu  the  making  of  double  loaves,  powder  loaves,  or 
verv  hire  siuiile  loaves,  it  is  usual  to  heighten  the  natural  colour 
ofihf  sug.ir  by  the  addition  of  a  little  blue.  For  this  purpose, 
when  the  pans  are  almost  clear,  Ihe  quantity  of  about  six 
penn\ weiglits  troy  of  the  finest  indigo,  finely  powileied,  and 
liltered  through  a  piece  of  wool  en  or  blanketing  in  a  hasou  of 
Iresh  water,  and  well  stirred  together  in  a  bason,  is  thrown  into 
each  pan.  The  sugar  being  once  raised  in  the  pan  alter  this 
infusion,  the  grosser  particles  of  the  colour  are  taken  off  in 
the  last  scum,  and  the  remainder  is  incorporated  with  the  sugar 
in  the  pan. 

The  pauman  having  brought  the  sugar  to  the  cleanest  siale, 
prepares  to  skip  it  off,  or  to  shift  it  from  oire  vessel  to  another ; 
this  is  done  by  means  of  a  wooden  gutter  laid  along  the  parts, 
and  opening  into  the  clarifying  cistein.  Over  this  cistern  upon 
large  iron  bars  is  fixed  an  oblong  haskit,  about  sixteen  inches 
deep,  in  which  a  large  thick  blanket  is  fastened  :  and  through 
this  blanket  and  basket  the  sugar  licpiid  passes  out  of  the  gut- 
ter ;  and  to  the  nrass  a  iiiraritity  of  syrup  is  usually  added. 
Having  measured  Ihe  qrraritity  of  liquid  in  the  cistern  with  a 
rod  graduated  by  inches,  the  panman  pumps  back  into  the 
pans  either  the  sixth  or  ninth  part  of  the  whole,  as  he  is  direct- 
ed by  the  supervisor  or  boiler  ;  and  the  pans  are  all  supi)lied 
together  by  means  of  a  trough.  When  this  is  done,  tlie  fire  is 
stirred  up  to  a  considerable  degree  of  fierceness  ;  and  then  com- 
mences a  new  operation,  viz.  evaporation.  In  this  part  of  the 
process  (the  day's  work  being  divided  into  three  fillings),  the 
panman  pumps  into  the  pan  one-ninth  part  of  the  quantity  in 
the  cistern,  wiiich  in  a  few  seconds  begins  to  boil,  and  irii!St  he 
continued  in  a  boiling  state,  Init  not  with  too  intense  a  fire  ;  and 
to  prevent  the  sugar  from  boiling  up  to  the  surface  of  the  pan, 
or  from  boiling  over,  he  casts  a  small  quantity  (viz.  a  p^ieco  as 
large  as  a  nutmeg  or  walnut,  as  the  case  may  rrcpiire)  of  butter 
or  grease  inio  the  boilirrg  liquor.  Here  it  is  to  be  observed  that 
sugar  should  boil  low  in  Ihe  pan,  and  yet  not  too  fiat  like  waler, 
for  by  rising  hollow  from  lire  botloirr,  lire  necessary  evaporation 
is  retarded,  arrd  the  sugar  is  exposed  to  the  action  of  the  fire 
for  a  longer  time  than  it  ought  to  be.     In  a  space  of  time  from 
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twelve  to  thirty  niiau(i-.s,  thecvapointluii  will  linvc  produced  its 
cITuct,  anil  llio  .su(;ar  iicnuirod  the  ici|iiisitc  dcurre  of  viscous- 
lu'ss.  Tliis  slate  will  ht*  iudiralcd  1»\  \arious  rircnnistaiiccs  ; 
as  the  biili'ilos  (Irantsin^  heavily  iimt  iIic  siMlarc  ol  Ihc  hoiliii); 
mass,  and  liy  the  elaiiiiny  lii|tiid  lalliii^  in  lopcs  rioiii  the  priii)!- 
stick  :  Init  piiiicipally  l>y  that  test  uliirli  is  called  iho  prool'. 
For  Ihis  pnrpuse  the  hoilor  draws  Ihesliik  nut  ol' the  boilinj; 
liijiiid  with  liis  ri;;lit  hand,  and  phuiii;;  his  kit  lliiiiidi  upon  the 
sijj;ar,  draws  itaciosslho  slick,  carry  inn  away  upon  the  end  of 
Ids  tliiind)  as  inucli  of  the  sugar  as  will  han<!;  upon  it  ;  he  then, 
liy  uuansid'a  candle  placed  in  a  Idack  hox  called  the  proof- 
Ijox,  and  hy  repeated  liials  (diaHing  tlio  su^ar  to  a  thread  be- 
tween Ids  thumb  and  forcliiii;cr)  delernnn<s  when  the  cvapoia- 
tion  is  complete;  and  when  ihis  is  decided,  the  fire  is  smother- 
ed, and  nearly  quenched.  The  hot  su>iar  liquor  is  then  lemovcd 
by  means  of  basons  oul  of  the  pans  into  coolcis,  Ivki  or  three 
f;allons  bein^  left  in  each  pan,  to  prevent  the  bottom  from  bein;; 
.sccuched  ;  and  the  pans  are  afjain  sup|)lied  with  a  (juantity  of 
liquor  for  the  next  evaporation.  The  liquor  in  the  coolers  is 
pently  stirred,  to  prevent  a  crust  from  foriuing  on  its  surface. 

The  next  operation  in  rcfinin;;'  is  con<luctcd  in  that  part  of  the 
Rrouud-lloor  of  a  su;;ar  house,  which  is  denondnatcd  the  /i//- 
/lOiise,  because  all  the  upper  floors  of  the  house  are  to  be  lilled 
from  this;  and  this  opeialion  consi-ls  in  llllins  the  moulds  with 
ihe  three  skippiofjs  contained  ill  the  coolers,  'i'he  moulds,  in 
the  form  of  inverted  cones,  previously  prepared  by  soakiiif?  and 
washiujc  them,  and  stnp\)in^  their  apertures  with  wet  linen  ra);s, 
arc  placed  side  by  side,  and  in  rows  two  or  three  deep  ;  their 
number  is  to  sullice  for  the  quantity  of  liquor  in  the  coolers, 
which  is  esliuKited  by  the  number  of  basons  which  weie  skip- 
ped olf  from  the  pans  ;  and  they  are  propped  up  by  other 
iiioulils  (coiniiionly  such  as  arc  broken)  placed  with  the  broad 
end  downwards,  in  front  of  the  outward  rank,  by  way  of  abut- 
ment;  these  are  called  stixi/ers.  The  sii^ar  being  previously 
stirred  in  the  coolers  in  order  thoroughly  to  mix,  each  skip- 
ping is  ladled  out  of  Ihe  coolers  in  succession,  and  not  all  at 
once,  (unless  the  fillinf;s  are  small,  in  loaves,  and  always  in 
lumps.)  inio  basons  coiivenieutly  situated  ;  and  these  are  Car- 
rie ink)  the  (i  I  house,  where  as  nuieh  of  the  sw^ar  is  poured 
into  each  mould  as  will  fill  about  one  third  of  its  capacity  ;  ihe 
.same  qnantity  is  attain  poured  iiitu  each  ;  and  at  the  third  tiuie 
they  are  Idled  to  the  liiim. 

Tlie  moulds  bein^  filled,  the  next  operation,  which  is  that  of 
sliiring  the  su;j,ar  in  tlieni,  is  called  lumliiuj,  and  is  designed  to 
prevent  an  adhesion  to  the  mould,  and  to  lay  the  jrrain  of  the 
mass  even  aiiJ  regular  throuj;h  all  its  parts.  In  Ihis  business 
eacli  man  takes  a  tool  made  of  w  ainsi'ot,  called  a  knife,  and 
ill  size  proportioned  to  that  of  the  mould  to  be  slirrcd  ;  with 
this  tool,  keeping  his  hand  over  the  centre  of  the  mould,  he 
scrapes  the  sugar  from  its  sides  by  successive  strokes  down- 
wards, carried  all  round;  an<lvvhen  two  revolutions  are  per- 
formed, the  sugar  is  allowed  to  rest  some  min:iles,  until  it  has 
acquired  some  firmness.  The  moulds  being  stirred  round  three 
or  four  limes,  according  to  the  direction  of  the  boiler,  arc  no 
more  disturbed  till  they  are  pulled  up.— The  process  already 
described  relates  to  sugnr  once  nJiuKt,  called  single  loaves  : 
double  loaves  are  usually  eleaied  with  the  whiles  of  eggs 
instead  of  spice,  (two  hundred  of  which  are  necessary  to  cai-h 
pan,)  and  with  fresh  «  aler  iuslead  of  lime  water.  Wilh  respect 
to  the  proof,  one  rule  only  can  be  laid  down.  viz.  the  sug.ir  must 
be  boiled  higher  as  the  moulds  which  contain  it  aie  enlarged. 

SlfGAli  of  Unscs,  is  while  sugar  clarified,  and  boiled  inlo  the 
consistence  of  rose  w  ater.  When  thus  prepared,  it  is  formed  inlo 
small  lozenges,  and  sometimes  into  grains  about  the  size  of 
peas,  by  keeping  it  stirred  until  cold  and  dry.  It  is  thought 
serviceable  lo  soften  and  allay  acrimonies,  &c.  of  the  breast. 

Sugar  .S'^xjU.  This  is  a  name  given  by  distillers  lo  a  spirit 
made  in  England,  Holland,  and  many  other  places,  from  the 
scum,  washings,  dross,  and  waste  of  a  sugar-rclining  house.  It 
is  prepared  in  the  same  manner  with  that  from  in;ilt  and  molas- 
ses, and  is  frequently  used  to  ailnlteratc  brandy,  rum,  Sec. 

SUGAR  OF  Lkai).     Acetate  of  I.  ad. 

SUICIDK,  voluntary  self  murder  ;  the  definitions  of  which, 
under  all  the  circumstances  that  may  occur,  ilieir  various  con- 
nexions and  consequences,  involve  many  curious,  paradoxical, 
and  perplexing  questions. 


SUIT,  iu  Law,  i«  used  in  different  scnnea,  as,  I.  Suit  per- 
siuial.  'i.  .Suit  of  court,  or  suit  service,  i.s  an  allendance 
that  tenants  owe  to  the  court  ot  their  lord.  .'J.  Soil  covenant, 
is  where  the  aiiceslor  hath  eovenaiiled  wilh  another  to  sue 
lo  his  court.  1.  .Soil  eu.^lo^l,  when  a  man  and  his  aneeAlori 
liavc  been  seized,  time  out  of  mind,  of  his  suit.  .0.  Suit  real, 
or  regal,  when  men  come  to  the  shcrill's  torn  or  leet.  fi.  .Suit 
signifies  the  folloHing  one  in  chase,  as  fresh  suit.  7.  it  signifies 
a  p<lilion  made  to  the  king  or  any  great  person. 

SI  KDTYivO,  a  genus  of  (piadrupcds,  of  ilie  order  bruta  ; 
generic  chaiacter,  horn  on  each  side  near   the  eyes. 

SULPIIATKS.  Dcfmilc  compounds  of  sulphuric  acid  wilh 
the  saliliible  bases. 

SULI'IlITliS.  Definite  compounds  of  sulphurous  acid-i  with 
their  bases. 

SULIMIUH,  is  a  well-known  substance,  sold  in  the  form  of 
a  pnwder,  or  in  solid  pieces,  when  it  is  called  brimstone.  It  is 
found  in  tliu  neighbourhood  of  volcanoes  ;  in  the  tract  of 
land  between  Naples  and  the  ancient  IJaiar,  called  Sollaterra, 
Ihe  smoking  plains,  the  remnant  of  a  half-extinguished  volcano, 
it  is  found  in  great  abundance.  Sulphur  is  brought  in  large 
(|uantilies  to  this  country  from  Mount  Klna  in  Sicily,  but  is  to 
be  found  in  greater  or  less  (piiiitiiies  near  all  vofcauoes,  of 
which  the  number  throughout  the  world  is  very  great.  Sulphur 
is  ollen  found  in  coal  mines,  and  indeeil  the  common  coal  in 
our  fires  more  or  less  contains  lliis  iiiiiier;il.  It  is  often  found 
combined  with  iron,  copper,  aud  other  metals,  when  it  is  called 
p)  rites. 

SULIMIURKTS,  are  combinalions  of  alkalies,  earths,  or 
metals,  with  sulphur;  hence  a  subsiancc  is  said  to  lie  "sulpha- 
relied,"  «hen  it  is  combined  wilh  siilpliur. 

SULPHURIC  ACID,  is  geneial!>  procured  by  burning  a 
mixture  of  sulphur  and  nitre  in  eliambcrs  lined  with  lead. 
.Sulphuric  acid  is  a  liquid  somewhat  of  an  oily  consistence, 
transparent  and  colourless  as  water,  willioiit  any  smell,  and 
of  a  very  strong  acid  lasle.  When  ajiplicd  to  animal  or 
vegetable  substances,  it  very  soon  destroys  their  texture. 
^Sulphuric  acid  may  be  procured  by  the  following  process  ; 
put  iulo  a  glass  retort  two  parts  of  sulphuric  acid  and  one  part 
of  mercury,  and  apply  the  heat  of  a  lamp;  the  mixture  elfer- 
vesccs,  and  a  gas  issues  from  the  beak  of  ihe  retort,  and  may 
be  received  in  glass  jars  filled  wiili  mercuiy,  and  standing  in  a 
mercurial  trough.     Tiiis  gas  is  sulphuric  acid. 

SUM.  in  Malhemalics,  signifies  the  quantity  that  arises  from 
the  addition  of  two  or  loore  magnitudes,  numbers,  or  quantities 
together. 

SUMACH.  Common  suniach  (rhus  coriaria)  is  a  shrub  that 
grows  nalurally  in  Syria,  1'  ilestine,  Spain,  and  Portugal.  In 
the  two  last  it  is  cultivaleil  with  great  care.  Its  shoots  are  cut 
down  every  year  quite  to  the  root,  and  after  being  dried,  they 
are  reduced  to  a  powder  by  a  mill,  iind  thus  prepared  for  the 
purpose  of  dyeing  and  tanning. 

SU.VIMONS,  iu  Law,  the  citing  or  calling  a  person  into  any 
court,  lo  answer  a  complaint,  or  to  give  evideuee  iu  cases  that 
may  require  his  testimony. 

SUN.     .S'tT!  Astronomy. 

SUNDAY,  the  first  day  of  the  week,  and  thus  called  by  our 
idolatrous  ancestors,  because  on  this  day  the  sun  was  worship- 
ped. It  is  now  more  properly  called  the  Lord's  day,  as  comme- 
morating the  resurrection  of  our  Lord  ;  or  Sabbath  Day,  being 
suhstituted  under  the  gospel  dispensation  for  the  seventh  day 
that  was  held  sacred  under  ihe  law. 

SUPBRC.\RGO,  a  person  employ  ed  by  merchants  to  go  a 
voyage,  and  oversee  their  cargo  or  lading,  and  dispose  of  it  to 
the  best  advantage. 

SUPERFICIES,  in  Geometry,  magnitude  considered  as  hav- 
ing two  dimensions,  or  an  extension  in  length  and  breadth,  but 
as  being  destitute  of  thickness  or  depth. 

SUPICRFINE,  in  the  Manufactories,  a  word  used  to  express 
the  superlative  fineness  of  a  sliifi'.  The  term  applies  both  to 
the  materials  and  texture.  Among  gold  and  silver  wire  draw- 
ers, that  is  said  to  be  superfine  which  is  reduced  to  a  hair-like 
size. 

SUPERLATIVE,  in  Grammar,  an  infiexionof  an  adjective, 
denoting  the  highest  or  lowest  degree  of  the  quality  the  word 
was  intended  to  express.     In  English,  the  superlative  is  gene. 
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rally  formed  by  llie  addition  o{  est,  as  wisest,  poorest,  blaokcft, 
&c.  When  tlie  word  has  more  than  two  syllables  in  its  positive 
slate,  the  superlative  is  expressed  by  the  prefixing  of  must,  as 
most  honourable,  most  tremendous. 

SU-P ERNUMERARY,  something  over  and  above  a  fixed 
number.  In  several  of  the  offices  are  supernumerary  clerks, 
to  be  ready  on  extraordinary  occasions.  There  are  also  super, 
numerary  surveyors  of  the  excise,  to  be  ready  to  supply  vacan- 
cies when  they  fall  ;  these  have  but  half-pay. 

SUPERSEDEAS,  a  writ  that  lies  in  a  great  many  cases,  and 
signifies,  in  general,  a  command  to  stay  proceedings,  on  good 
cause  shewn,  which  ought  otiierrtise  to  proceed.  By  a  supersedeas, 
the  doing  of  a  thing  which  might  otherwise  have  been  lawfully 
done,  is  prevented  ;  or,  a  thing  that  has  been  done,  is,  notwith- 
standing it  was  done  in  a  due  course  of  law,  thereby  made  void. 
A  supersedeas  is  either  expressed  or  implied  ;  an  express 
supersedeas  is  sometimes  by  writ,  sometimes  without  writ; 
where  it  is  by  writ,  some  person  to  whom  the  writ  is  directed, 
is  thereby  commanded  to  forbear  the  doing  something  therein 
mentioned;  or  if  the  thing  has  been  already  done,  to  revoke,  as 
that  can  be  dune,  the  act.  A  person  can  be  superseded  out  of 
prison,  when,  by  the  prai^tice  of  the  court,  the  plaiutilV  has 
omitted  to  proceed  in  due  time  against  him. 

SUPPLEMENT  of  an  Akc,  in  Geometry,  is  the  number  of 
degrees  that  it  wants  of  being  an  entire  semicircle :  as  comple- 
ment signifies  what  an  arc  wants  of  being  a  quadrant.  In 
Literature,  supplement  is  an  appendage  to  a  book,  which  sup- 
plies what  was  deficient  in  it. 

SUPPLICaVIT,  in  Law,  a  writ  issuing  out  of  the  court  of 
King's  I3ench,  or  Chancery,  for  taking  surety  of  the  peace, 
when  one  is  in  danger  of  buing  hurt  in  his  body  by  another. 

SUPPORTERS,  in  Heraldry,  figures  standing  on  the  scroll, 
and  placed  by  the  side  of  the  escutcheon,  and  seeming  to  sup- 
port or  hold  up  the  same.  They  are  sometimes  human  figures, 
and  at  other  times  animals,  and  creatures  of  the  imagination. 

SUPPURATION,  in  Surgery,  denotes  the  process  by  which 
purulent  matter  is  formed  in  cases  of  abscesses,  ulcers,  kc. 

SUPPURATIVES,  are  medicines  that  ripen  and  promote 
suppuration. 

SUPREMACY,  in  English  polity,  is  the  sovereignly  of  the 
king  over  the  church  as  well  as  the  stale  of  which  he  is  the 
established  head.  Among  the  Roman  Catholics,  this  supremacy 
in  all  ecclesiastical  matters  is  lodged  in  the  pope. 

SURA,  the  name  of  a  liquor  in  the  East  Indies,  made  of  the 
juice  that  is  extracted  from  the  cocoa-tree.  It  is,  ^however, 
not  held  in  very  high  estimation. 

SURCINGLE,  a  giidle  with  which  the  clergy  of  the  church 
tie  their  c;iSS0cks.  It  is  also  a  girth  that  comes  over  the  sad- 
dle, and  binds  it  firmly  to  the  horse. 

SURD;  in  Arithmetic  and  Algebra,  denotes  any  number  or 
quantity  that  is  incommensurable  to  unity,  otherwise  called  an 
irrational  number  or  quantity. 

SURETY,  in  Law,   generally  signifies  the  same  with  bail. 

SuuErY  oft/ie  Pcaee.  A  justice  of  the  peace  may,  according 
to  his  discietion,  bind  all  those  to  keep  the  peace,  who  in  his 
presence  shall  make  any  afiray,  or  shall  threaten  to  kill  or  beat 
any  person,  or  shall  contend  together  in  hot  words  ;  and  all 
those  who  shall  go  about  with  unlawful  weapons  or  attendance 
to  the  terror  of  the  people  ;  and  all  such  person  as  shall  be 
known  by  him  to  be  conmion  barrators  ;  and  all  who  shall  be 
brought  before  him  by  a  constable  for  a  breach  of  the  peace  in 
the  presence  of  such  constable;  and  all  such  persons,  who  hav- 
ing been  before  bound  to  keep  the  peace,  shall  be  convicted  of 
having  forfeited  their  recognizance.     Lamb.  77. 

SuRKTY  of  the  i/ooil  bc/iaviuuf,  includes  the  peace,  and  he  that 
is  bound  to  the  good  behaviour,  is  therein  also  bound  to  the 
peace ;  and  yet  a  man  may  be  compelled  to  find  securities  for 
the  good  behaviour  and  the  peace. 

SURF,  the  swell  of  the  sea,  which  breaks  upon  the  shore,  or 
any  rock  lying  near  thu  surface,  which  renders  such  places 
dangerous. 

SURFEIT,  an  indisposition  occasioned  by  eating  or  drink- 
ing to  excess,  or  overcharging  the  stomach.  It  is  usually 
attended  viilh  eruptions,  and  sometimes  with  fever 

SUKGERY,  is  the  art  of  curing  or  alleviating  diseases  by 
local  and  external  applications,  manual  or  instrumental.     As  a 


science,  it   may  be   defined,  that  department  of  maladies   thus 
susceptible  of  alleviation  or  cure- 

SURNAME,  a  naiDe  added  to  the  proper  or  baptismal  name, 
to  denominate  the  person  of  such  a  family.  These  hereditary 
names  were  first  introduced  by  the  Romans,  on  account  of  their 
league  with  the  Sabines. 

SURPLICE,  the  habit  of  the  oQiciating  clergy  in  the  church 
of  England. 

SUR-REBUTTER,  a  second  rebutler. 

SURREJOINDER.  As  a  rejoinder  is  the  defendant's  an- 
swer to  the  replication  of  the  plaintilV,  so  a  sur-rejoinder  is  the 
plaintifl's  answer  to  the  defendant's  rejoinder. 

SURRENDER,  a  deed  or  instrument  testifying  that  the  par. 
ticular  tenant  of  lands  or  tenements  for  life  or  years,  does  suffi- 
ciently consent  and  agree,  that  he  who  has  the  next  or  imme- 
diate remainder  or  reversion  thereof,  shall  also  have  the  present 
estate  of  the  same  in  possession;  and  that  he  yields  and  gives 
up  the  same  to  him  ;  for  every  surrenderer  ought  forthwith  to 
give  possession  of  the  things  surrendered. 

SURROGATE,  one  who  is  substituted  or  appointed  in  the 
room  of  another  ;  as   the  bishop  or  chancellor's  surrogate. 

SURSOLID,  in  Arithmetic,  the  fifth  power  of  a  number,  or 
the  fourth  multiplication  of  any  number  considered  as  a  root. 

SURVEY,  in  Law,  the  ascertaining  of  the  boundaiies  and 
royalties  of  a  manor,  or  estate  in  lands,  and  also  of  the  tenure 
of  the  respective  tenants,  and  the  rent  and  value  of  the  estate. 

SURVEYORS  OF  the  Navv,  two  ofiicers  who  sit  at  the 
navy  board,  being  invested  with  the  charge  of  building  and 
repairing  his  majesty's  ships  at  the  diflereiit  dock-yards  of  the 
kingdom  ;  for  which  purpose  they  arc  tiaiued  to  the  theory  and 
practice  of  shipbuilding. 

SURVIVOR,  in  Law,  signifies  the  longer  liver  of  two  joint 
tenants,  or  any  two  persons  joined  in  the  right  of  any  thing. 

SURVIVORSHIP.  Payments  which  are  not  to  be  made 
till  some  future  period,  are  termed  reversions,  to  distinguish 
them  from  immediate  payments.  These  being  founded  on  con- 
tingencies, form  a  most  intricate  subject  of  calculation.  Survi- 
vorship belongs  only  to  those  who  survive  other  individuals,  on 
the  probable  e.vtent  of  whose  lives  the  calculations  are  made, 
and  the  probable  longevity  of  theirs  who  survive. 

SUS,  the  Hoff,  in  Natural  History,  a  genus  of  mammalia,  of 
the  order  belluae.  These  animals  are  allied  by  their  teeth  to 
the  carnivorous  quadrupeds,  and  by  their  cloven  feet  to  the 
ruminating  ones.  They  feed  almost  indillerently  upon  animal 
and  vegetable  substances,  devouring  with  avidity  what  is 
most  nauseous  and  disgusting.  They  use  their  snout  in  dig- 
ging up  the  ground  in  quest  of  roots,  are  fond  of  rolling  and 
wallowing  in  mud,  and  distinguished  by  extreme  fecundity. 
There  are  six  species,  of  which  the  following  is  the  most  im- 
portant.— The  common  hog.  All  the  varieties  of  this  animal 
originate  in  the  wild  boar,  which  is  found  in  most  of  the 
temperate  regions  of  Europe  and  Asia.  It  is  smaller  than  the 
domesticated  animal,  and  uniformly  of  a  dark  gray  colour,  ap- 
proaching to  black.  It  is  armed  with  formidable  tusks,  some- 
times ten  inches,  or  even  more,  in  length  ;  those  in  the  under 
jaw  curving  inwards,  and  capable,  from  their  sfze,  strength,  and 
sharpness,  of  infiicting  the  most  dreadful  wounds.  Before 
these  animals  attain  their  third  year,  they  are  gregarious,  and, 
particularly  when  danger  is  at  hand,  they  muster  in  numerous 
parties,  and  with  great  promptitude,  at  the  signal  of  alarm. 
Uniting  thus,  they  present  so  formidable  an  array,  as  speedily 
to  disperse  the  enemy|;  few  creatures,  or  none,  daring  to  com- 
mence an  attack  against  such  a  combination  of  strength  and 
valour  as  they  exhibit.  When  the  wild  boar  is  complete  in 
growth,  he  depends  upon  his  solitary  exertions  for  his  protection, 
is  seldom  seen  in  society,  ranging  the  forests  alone;  rarely 
commencing  an  attack,  as  his  food  consists  almost  solely  of 
roots  and  vegetables,  but  repelling  one  with  all  the  fierceness  of 
courage,  and  all  the  resentment  of  retaliation.— The  baby- 
roiissa,  is  remarkable  for  the  form  and  situation  of  the  upper 
tusks,  which  are  placed  externally,  and  turn  upwards  in  a 
curve  lonards  the  forehead.  It  abounds  in  the  Indian  islands, 
lives  solely  on  vegetables,  and  rests  itself,  in  sleep,  by  hooking 
its  upper  tusks  round  the  branch  of  a  tree.  It  can  swim  with 
rapidity,  and  is  valued  lor  food. — The  Mexican  hog,  or  pecari, 
is  the  only  animal  of  the  genus  native  of  America,  where  it  is 
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prcgarious,  licrco,  ami  danncrous,  and  is  0(i;asii)iially  socn  in 
liOrds  (pf  scM'ral  linnilreds.  IliVt'ds  oji  liuils  iind  kidIs,  and 
also  on  si'ipenLs,  lizards,  and  toaiU,  and  \Nill  attack  and  dc\oui 
the  rattlesnake,  »c  are  told,  wiiinjut  the  s!i(;litest  injury. 

SlISl'KNSION,  orPoiMs  of  Siisi'i.nsion,  in  Meelmnics, 
are  those  points  in  llio  axis  or  heani  of  a  balance,  wherein  llic 
weijjhls  are  applied,  or  (mimi  wliieli  they  arc  suspended. 

Si  sI'1;ns|oN  of  Arms,  in  War,  a  short  truce  ai;reed  on  by  both 
armies,  in  order  to  bury  their  dead,  wait  for  fresh  Instructions, 
or  the  like. 

SUTTKK,  the  self-inim(dation  of  a  widow  on  the  fuiural 
pile  of  her  deceased  husband.  Tliis  horrid  practice  still  prevails 
in  many  parts  of  India,  even  in  those  that  are  under  the  ininie- 
dialo  jiovcrnnicnt  of  the  Kn^lisli. 

SWAB,  a  sort  of  mop,  formed  of  a  larpc  bunch  of  old  rope- 
yarns,  and  used  to  clean  the  decks  and  cabins  of  a  ship,  lluiul- 
Suah,  a  smaller  kind,  used  for  wipin;;-  dry  the  stern-sheets  of  a 
boat,  washins  of  plates  and  dishes,  Jcc. 

.SW.VIJHKU,  a  man  appointed  to  use  the  swabs  in  drjin;;  up 
the  decks.  He  is  sometimes  called  ship's  swabber,  but  more 
lumiionly  captain's  swabber. 

,S  \V  A  L  LO  \V .     See  1 1 1  lu  •  N  n  o . 

SWAN,  in  Ornithology,  a  species  of  the  anas  or  duck  kind, 
ol  which  there  are  two  sorts,  the  wild  and  the  tame.  The  tame 
swan  is  the  larj;est  of  the  Knslish  birds. 

SWARD,  in  Agriculture,  the  green  or  grassy  surface  of  the 
ground. 

SWARD-CUTTER,  a  kind  of  plough  invented  by;Mr.  Sandi- 
iand,  for  the  purpose  of  preparing;  old  grass  grounds  for  future 
purposes.  This  instrument  is  described  at  large  in  the  sixth 
volume  of  the  Uath  papers. 

SWARM.    See  Hies. 

SWATH,  a  term  denoting  the  ridge  or  line  of  newly  mown 
grass  or  corn,  as  laid  by  the  mowers. 

SwATH-Iiulk,  is  the  ridge  of  a  stubble  laid  between  two 
swaths  in  mowing. 

SWEARING,  an  offence  punishable  by  several  statutes; 
thus,  Stat.  C  and  7  Will.  HI.  cap.  11.  ordains,  that  if  any  per- 
son shall  profanely  swear,  if  he  is  a  labourer,  servant,  or  com- 
mon soldier,  he  shall  forfeit  Is.  to  the  poor,  for  the  first  offence, 
'2s.  for  the  second,  Sec.  ;  and  any  person  not  a  servant,  Sec. 
forfeit2i.  for  the  lirst  ollence,  4s.  for  the  second,  C*.  for  the  third, 
&c.  to  be  levied  by  distress  of  goods. 

SWEAT,  a  sensible  moisture  issuing  through  the  pores  of 
men  or  animals,  occasioned  by  too  much  heat,  exercise,  or  weak- 
ness,  or  through  the  action  of  medicines  called  sudorifics. 

SWEATH.     &e  Swath. 

SWEATINGHOUSE.  The  natives  of  North  America,  when 
we  first  settled  among  them,  had  a  great  many  houses  to  sweat 
in,  it  being  their  general  remedy  for  diseases,  of  whatever  kind  ; 
but  at  present  they  are  less  used  among  them.  The  cave,  or 
sweating  house,  is  usually  eight  feet  in  diameter,  and  four  feet 
high,  the  roof  being  supported  by  sticks  or  boards.  They  usually 
dig  these  caves  in  the  side  of  a  hill,  and  as  near  as  can  be  to 
some  river  or  pond.  The  entrance  into  the  cave  is  small, 
and  when  any  person  is  sweating  in  it,  the  door  is  covered 
with  a  blanket  or  skin.  Near  the  cave  they  usually  make  a 
large  fire,  and  heat  in  this  a  quantity  of  stones,  perhaps  five 
hundred  weight;  these  they  roll  up  into  the  cave,  and  pile 
up  in  a  heap  in  the  middle.  When  this  is  done,  the  Indians  go 
in  naked,  as  many  as  please,  and  sit  round  the  heap  of  stones  ; 
and  as  soon  as  they  begin  to  grow  faint,  which  is  usually  in  a 
(|uarter  of  an  hour,  they  come  out  and  plunge  themselves  all 
over  in  the  water,  remaining  in  it  a  minute  or  two  ;  and  repeat- 
ing this  a  second  time,  they  dr^ss  themselves,  and  go  about 
their  business.  This  hasbecn  for  many  ages  used  ainiiiig  them 
witli  success,  in  cases  of  colds,  surfeits,  sciaticas,  and  pains 
fixed  in  their  limbs;  and  the  English  have  often  used  the  same 
means,  and  found  relief  by  it.  It  is  practised  e<iually  at  all 
limes  of  the  year,  and  the  Indians  do  it  not  only  in  sickness, 
but  by  way  of  refreshment  after  long  journeys,  and  other  fa- 
tigues, and  to  strengthen  themselves  for  any  expeditions. 

SwEATiNG-.S'ir/inc.ss.  a  malignant  disease  which  prevailed  in 
England  about  the  conclusion  of  the  fifteenth  and  beginning  of 
the  sixteenlh  centuiies,  through  which  many  thousands  died. 

SWEl)i:XlU)RUl  VNS,  a  sect  of  mystics,  so  called   from 
I  J  I. 


the  ingenious  and  learned,  though  eccentric,  Emanuel  Swcdcu- 

bni;;.  a  .Sui'ilish  nolikinan. 

S\\  i;i>l,SII  TIKMI",  the  name  of  n  hard  sort  of  turnip 
originally  imported  Iroin  Sweden,  of  which  there  are  two  sorts, 
the  yellow  and  the  white,  but  the  lormcr  is  dccniid  the  more 
valuable.  An  instrument  called  the  S'ucilis/t  'J'uinij)  Culler, 
for  slicing  these  roots  with  great  expedition,  may  be  had  of 
every  farming-implement  maker. 

.S\\  IvIv1'I:K.S,  persons  nppcjintcd  (sometimes  by  way  of 
punishment)  to  sweep  the  (leeks  occasionally  with  brooms. 
(_<ijiUiin  Sirreper,  a  man  who  has  command  over  the  (ireceding 
gang-  Sueeper  of  the  Shi/,  a  name  given  by  sailors  to  the 
N.  W.  winds  of  America. 

SWEEl'lNG,  the  act  of  dragging  the  bight,  or  loose  part  of 
a  small  rope,  along  the  surfacx'  of  the  ground,  in  a  harbour  or 
road,  in  order  to  hook  and  recover  somi^  anchor,  wreck,  or  other 
material,  sunk  at  the  bottom.  It  is  performed  by  lastenini;  the 
two  ends  of  the  rope  to  the  sides  of  two  boats,  abreast  of  each 
other,  at  some  distance.  To  the  middle  of  the  rope  is  sus- 
pended a  weight,  to  sink  it  to  the  ground,  so  that  as  the  boats 
advance  by  rowing  ahead,  the  rope  drags  along  the  bottom,  in 
order  to  hook  any  anchor,  fvc.   for  which  they  are  searching 

SWEEPS,  large  oars  used  on  board  ships  of  war  in  a  calwr, 
either  to  assist  the  rudder  in  turning  tlicnr  round,  or  to  in<-rease 
the  ship's  velocity  in  a  chase.  Sueep  of  the  Tiller,  the  circular 
frame  on  which  the  tiller  traverses,  in  large  ships. 

SW^EETIJRIAR,  a  shrubby  plant  of  the  briar  kind,  frequent- 
ly cultivated  in  gardens  for  its  fragrant  and  delightful  smell. 

SWELL,  generally  denotes  a  heavy  aird  continued  agitation 
of  the  waves,  rolling  in  any  particular  direction.  It  is.  how- 
ever, more  particularly  ap|)lied  to  the  fluctuating  motion  of  the 
sea  which  remairrs  after  a  storm,  as  also  to  that  which  breaks 
on  the  sea-shore,  Stc. 

SWIFTER,  a  rope  used  to  corrfine  the  bars  of  the  capstan 
in  their  sockets,  while  the  men  arc  turning  it  roiirrd  ;  for  which 
purpose  it  is  passed  through  holes  in  the  cxirenrilies  of  the 
bars,  so  as  to  attach  them  firmly  to  each  other  like  the  felloes 
of  a  wheel,  which  operation  is  called  swifting.  See  the  article 
Capstan. 

SwiFTEK,  is  also  a  strong  rope,  sometimes  used  to  encircle  a 
boat  lengthwise,  as  well  to  strengthen  as  to  defend  her  sides 
from  the  impression  of  other  boats  which  may  run  against  her. 
It  is  usually  fixed  about  nine  inches  below  the  boat's  gunwale 
or  upper  edge.  Swflcrs,  are  likewise  two  shrouds,  fixed  on 
the  starboard  and  larboard  sides  of  the  lower  masts,  above  all 
the  other  shrouds,  as  an  additional  security  to  the  masts,  and 
are  never  confined,  like  tliem,  to  the  catharpings. 

SWIMMING,  the  act  of  sustaining  the  body  in  water,  and  of 
moving  in  it;  in  which  action  the  air-bladder  and  fins  of  fishes 
bear  each  a  considerable  part.  So  far  as  tliis  rxcrcise  applies  to 
man,  it  may  be  considered  as  highly  useful,  since  it  contributes 
to  the  development  of  the  muscular  powers,  to  the  increase  of 
strength,  and  the  preservation  of  health.  If  we  consider  swim- 
ming in  regard  to  cleanliness,  it  possesses  the  advantages  of  a 
cold  bath,  so  frequently  recommended  as  a  nrost  ii.seful  remedy 
to  cleanse,  fortify,  and  strengthen  the  body  ; — if  we  regard  it 
as  a  means  of  preservation,  we  must  acknowledge,  that  of  all 
exercises  there  are  none  which  give  to  us  more  corrlidence  and 
more  courage,  under  perilous  circumstances:  added  to  which 
is  the  high  gratification  we  ma\  procure  to  ourselves,  from  being 
the  instruiiieiit  of  snatching  a  lellow  creatirre,  perhaps  a  friend, 
from  a  watery  grave.  It  must  not,  however,  be  forgotten,  that 
we  can  hut  have  little  pleasure  and  no  safety  in  the  water,  as 
indillereut  swimmers.  Expericirce  pro\estous  that  more  fatal 
accidents  happen  to  those  who  swim  imperfectly,  than  to  such 
as  cannot  swim  at  all,  the  latter  having  no  tcmptutiuu  to  expose 
themselves  to  danger. 

With  many  who  arc  unacquainted  with  tlie  art,  and  feel  an 
instinctive  repugnance  to  it,  an  opinion  prevails  that  the  danger 
is  too  great  to  be  encountered,  and  the  dilhculties  too  formid- 
able to  be  surmounted.  These  notions  arc  entirely  founded  on 
mistake.  In  cases  where  the  corporeal  <|ualifications  may  not 
be  great  for  s«  imrning,  yet  if  a  persoir  persevere  in  his  efl'oi  ts. 
he  will  become  air  excellent  snimnrcr  in  a  very  short  time, 
even  with  a  feeble  constitution  or  bodily  defects.  It  is  also  an 
error  to  believe,  that  grown-up  iiren  canirot  learn  to  swim; 
II  K 
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experienfr  dnilv  leaclics  us  the  contrary  ;  and  the  great  num- 
ber of  sol.lii-rs  anH  privati;  individuals  who  are  taught  swimming 
in  the  diliVreiit  European  ostnljlishuicnts,  proves  clearly  to  us 
that  a  person  can  learn  at  any  period  of  life,  even  so  as  to  be- 
come very  expert  in  the  art.  All  swimmers  beinfj  of  opinion, 
that  it  is  only  the  position  of  the  body  and  the  rettular  move- 
ments of  the  limhs  which  give  them  the  power  of  swimmint;  for 
a  length  of  time  and  without  much  fatigue,  it  is  evident  I'mt 
children  may  be  taught  the  elementary  principles  of  natation 
without  having  recourse  to  water,  or  to  a  number  of  instruments, 
which  only  augment  the  difliculty. 

The  summer  being  very  short,  and  often  cold,  in  northern 
climates,  and  even  in  more  temperate  ones,  young  persons  have 
not  the  same  facility  of  bathing  every  day,  and  at  any  hour,  eis 
those  who  live  in  mure  southern  countries;  added  to  nhich,  the 
water  of  the  rivers  in  these  countries  is  always  cold,  which 
prevents  their  remaining  in  the  batli  as  long  as  they  could  wish. 
This  circumstance  is  a  great  obstacle  to  the  progress  which  they 
might  make  in  swimming,  and  frequently  disgusts  them  with 
this  exercise.  As  to  the  precautions,  we  request  the  instruc- 
tors not  to  be  too  rough  with  their  pupils,  and,  above  all.  never 
to  force  them  to  leap  into  the  n  aler,  without  their  being  able 
to  swim,  nor  to  permit  them  to  bathe  immediately  after  dinner, 
nor  to  go  into  the  water  wlien  they  are  very  hot ;  on  the  other 
hand,  they  must  not  wait  until  entirely  cold.  After  violent  ex- 
ercises ilis  wrong  to  bathe,  but  persons  may  wash  themselves, 
at  the  same  time  rubbing  Iheir  joints  with  much  mote  foice. 
We  also  recommend  friction  before  swimming,  as  the  surest 
way  to  be  preserved  frotn  the  cramp  and  giddiness.  Friction 
after  the  bath,  by  making  the  blood  circulate  more  freely,  dis- 
tributes it  over  every  part  of  the  body,  which  soon  gets  be- 
numbed in  cold  water,  while  a  little  hard  rubbing  creates  an 
agreeable  glow  over  the  whole  frame.  Besides  these  advan- 
tages, by  fretjueut  friction,  the  joints,  muscles,  and  articulations, 
acquire  a  great  deal  of  strength  and  elasticity. 

The  swimming  apparatus  necessary  fur  teaching,  consists  of 
a  girdle  of  a  hand's  breadth,  of  a  rope  from  live  to  six  fathoms 
in  length,  and  of  a  pole  eight  feet  long,  with  large  drawers 
and  jacket  of  linen,  fastened  together  by  buttons.  The  depth 
of  the  water  it  the  place  chosen  for  swimming  should,  if  possi- 
ble, be  not  less  than  eight  feet,  and  selected  in  th  j  clearest  and 
calmest  water  possible. 

Elementary  Principles.  First  Lessonin  the  Water.— The  swim- 
ming girdle  is  placed  round  the  pupil's  breast  in  such  a  manner, 
that  its  upper  edge  touches  the  pap  of  the  breast,  (see  the  figure.) 
The  pupil  is  then  conducted  to  the  water,  and  recommended  to 
gi'  gently  into  it-  As  soon  as  the  pupil  is  in  the  water,  in  order 
to  inspire  him  with  confidence,  the  teacher  winds  the  end  of  the 
lope,  which  he  holds  in  his  hand,  round   the  pole,  and  leaning 


the  pole  on  the  rail,  he  swings  the  pupil  into  the  water,  in  such 
a  way,  that  the  latter  appears  to  repose  on  its  surface.  The 
pupil  is  not  placed  in  a  perfectly  horizontal  position,  the  liead 
is  plunged  up  to  the  mouth,  the  arms  arc  stillly  stretched  for- 


wards, so  that  the  palms  of  the  hands  toucli  each  other;  the 
legs  are  also  sliflly  stretched  out,  and  the  heels  are  kept  to- 
gether, but  the  toes  are  turned  to  the  outside  and  contracted, 
as  ill  the  annexed  figure,  this  is  called  ranging.  In  this  posi- 
tion the  pupil  must  remain  for  some  time,  till  he  feels  it  be- 
comes easy  to  him.  When  this  is  well  known,  the  pupil  pro- 
ceeds to  the  movements.  That  of  the  feet  is  taught  first,  during 
which  the  arms  are  to  remain  immoveably  stretched  out.  The 
motion  of  the  legs  is  divided  into  three  parts  :  first,  they  are 
slowly  drawn  under  the  body,  and  at  the  same  time  the  knees 
separate  (o  the  greatest  possible  distance;  the  spine  is  bent 
downwards,  and  the  toe  kept  outwards.  Secondly,  ti.elcgs  are 
stillly  stretched  out  with  a  moderate  degree  of  quickness, 
while  the  heels  are  separated,  and  the  legs  describe  the  wid- 
est possible  angle,  the  toes  contracted  and  kept  outwards. 
Tliinlly,  the  legs,  with  the  knees  held  stillly,  are  quickly  brought 
together,  and  thus  the  original  position  is  again  obtained.  The 
main  advantage  of  swimming  lies  in  this  third  part  of  the  motion. 
The  pupil  is  now  loosened  from  the  pole,  but  remains  attached 
to  the  rope.  The  teacher  then  takes  the  loose  end  of  the  rope, 
and  causes  him  to  take  a  running  leap  into  the  water,  to  rise 
without  help  to  the  surface,  and  thus  to  commence  swinmiing 
alone,  During  the  leap,  the  legs  are  to  be  kept  together,  and 
the  arms  close  to  the  body.  Above  all,  the  pupil  should  be 
enjoined,  when  he  rises  to  the  surface,  not  to  open  his  mouth 
immediately,  but  previously  to  repel  the  water  from  his  nose  to 
prevent  head-ache.  When  necessity  compels  us  to  jump  from 
a  certain  height  into  shallow  water,  in  a  place  with  which  we 
are  not  acquainted,  or  in  a  muddy  river,  it  is  of  great  import- 
ance to  place  the  feet  or  hands  foremost,  observing  to  extend 
the  diagonal  line,  which  the  body  is  to  describe  as  much  as 
possible.  Willi  some  practice  in  this  exercise,  one  may  jump 
from  the  height  of  twenty  feel,  in  water  only  five  feet  deep, 
without  hurting  himself.  In  a  regular  swimming  school,  to  im- 
prove a  great  number  of  scholars  in  a  very  short  time,  one  ought 
to  fix  in  the  centre  of  it,  (in  a  large  barge  for  instance,)  a  mast, 
upon  the  top  of  which  ten  or  more  ropes  coidd  he  fixed.  The 
pupil  tied  at  the  end  describes  a  large  circle,  swimming  round 
the  barge,  and  can  stop  when  he  likes.  This  is  one  of  the  most 
amusing  and  improving  exercises  in  the  art. 

Diving.  The  exercise  of  diving  must  begin  by  remaining 
underwater  without  motion.  The  most  pleasant  manner  for 
the  diver  is,  to  let  himself  sink  gently  into  the  water,  by  means 
of  a  pole  or  rope.  The  breath  must  be  drawn  in  slowly,  and 
expelled  by  degrees,  when  t)ie  hearthegins  to  beat  very  strongly. 
If  the  pupil  has  practised  himself  in  this  for  some  time,  he  may 
then  begin  to  swim  under  water  and  to  dive  to  the  bottom.  In 
swimming  under  water,  he  may  either  move  in  the  usual  way, 
or  kecji  his  hands  stretched  before  him,  which  will  enable  him 
to  cut  the  water  more  easily,  and  greatly  relieve  the  breast.  If 
he  wishes  to  dive  to  the  bottom,  he  must  turn  the  palms  of  the 
hands  upwards,  striking  with  them  repeatedly  and  rapidly, 
whilst  the  feet  are  reposing  j  and  when  he  has  obtained  a  per- 
pendicular position,  he  should  stretch  out  his  hands  like  feel- 
ers, and  make  the  usual  movement  with  his  feet;  then  he  will 
descend  with  gre^t  rapidily  to  the  bottom.  It  is  well  to  accus- 
tom the  eyes  to  open  themselves  under  the  water,  at  least  in 
those  beds  of  water  which  admit  the  light,  as  it  will  enable  us 
to  ascertain  the  depth  ol  the  water  we  are  in. 

Saviiiff  f'rnm  Dan(jcr.—  \l  is  necessary  for  a  swimmer  to  know 
how  to  act  in  rescuing  a  drowning  person  without  himself  be- 
coming the  victim,  as  so  ofl'-n  happens  ;  \vc  therefore  lay  down 
the  following  rules: — The  swimmer  must  avoid  approaching  the 
drowning  person  in  front,  in  order  that  he  may  not  be  grasped 
by  him  ;  for  w  herever  a  drowning  person  seizes,  he  holds  with 
convulsive  force,  and  it  is  no  easy  matter  to  get  disentangled 
from  his  grasp  ;  therefore  he  ought  to  seize  him  from  behind, 
and  let  him  loose  immediately  the  other  turns  towards  him  ;  his 
best  way  is,  cither  to  iiiipel  him  before  to  the  sliore,  or  to  draw 
him  behind;  if  the  space  to  be  passed  be  too  great,  he  should 
seize  him  by  the  foot  and  drag  hiui,  turning  him  on  his  back. 
If  the  drowning  person  has  seized  him,  there  is  no  other  re- 
source for  the  swiimner  than  to  drop  at  once  to  the  bottom  of 
the  water,  and  llicre  to  wrestle  with  his  antagonist;  the  drown- 
ing man  endeavours,  by  a  kind  of  instinct,  to  regain  the  surface, 
and  when  drawn  down  to  the  bottom,  he  usually  quits  his  prey, 
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particiihiily  if  llie  diver  attacks  liiiu  tlicrc   «itli   iill  his  power. 
For  two  saimiiiers,  llie  labour  is  easier,  because  lliey  can  iiiu- 
tunlly  relieve  eaeli  oIIrt. 
SWINE.     SeeSvs. 

SWIVEL,  a  small  piece  of  artillery,  carryiii);  n  sliot  of  half 
a  poumi,  and  fixed  in  a  socket  on  the  top  of  a  ship's  side,  stern, 
or  bo«,  and  also  in  the  tops;  the  trunnions  of  this  piece  are 
contained  in  a  sort  of  iron  crotch,  whoso  lower  end  lerniinates 
in  a  cylindrical  pivot  resting  in  the  socket,  so  as  to  support  the 
weight  of  the  cannon.  By  means  of  this  swivel  (which  ^ives 
name  to  the  piece  of  artillery)  and  an  iron  handle  on  lis  easci- 
bel,  the  Run  may  be  directed  by  hand  to  any  object.  Swivil  is 
also  a  siron;;  link  of  iron  used  in  mooring  chains,  ike.  which 
permits  the  bridles  to  be  turned  repeatedly  round,  as  occasion 
requires. 

iSWOKD.  A  weapon  used  cither  in  cutting  or  thruslins  ; 
the  usual  weapon  of  fishts  hand  to  hand.  It  also  signifies 
figuratively,  destruction  by  war  ;  as,  fire  and  sword. 

SYCAMORE,  {Acer  Pseii(loi>laliiiu(s.)  the  I'lanc  Tree  of 
Scotland,  and  Ficus  Sycamonts.  the  Ei/i/ptian  Fig-tree ;  both  f^row 
to  a  larjve  size.  The  wood  of  the  former  is  soft,  white,  and 
chiefly  valued  by  turners. 

.SYLLABUB,  a  kind  of  compound  drink,  chielly  in  demand 
duriiifr  summer.  It  is  ordinarily  made  of  white  wine  and  siifiar, 
into  which  some  new  milk  is  thrown  by  a  syringe.  The  iiiftre- 
dients,  however,  vary  in  dillerent  hands,  as  also  the  proportions 
of  the  articles  used. 

SYLLOGISM,  in  Lo^ic,  an  argument  or  term  of  reasoning, 
consisting  of  three  propositions;  the  two  first  of  whieli  are 
called  premises,  and  the  last  the  conclusion:  as.  Every  creature 
possessed  of  reason  and  liberty,  is  accountable  for  his  actions. 
Man  is  a  creature  possessed  of  reason  and  liberty  ;  therefore 
man  is  accountable  for  bis  actions. 

''SYMBOL,  a  sign  or  representation  of  any  moral  subject  by 
the  images  or  properties  of  ihiiigs  natural.  Thus,  courage  finds 
its  symbol  in  the  lion,  parental  aU'eclion  in  the  pelican,  &e. 
Among  Christians,  bread  and  wine  are  symbnis  of  the  body  and 
blood  of  Christ. 

SYMPATHY,  an  agreement  of  affections  and  inclinations, 
or  a  conformity  of  humours,  temperaments,  and  natural  quali- 
ties, which  makes  two  persons  pleased  and  delighted  with  each 
other.  The  various  opinions  that  have  been  entertained  re- 
specting the  pov\er  of  sympathy,  have  led  to  many  curious  and 
romantic  speculations. 

SYMPHONY,  in  Music,  properly  denotes  a  consonance  or 
concert  of  several  sounds  agreeable  to  the  ear,  whether  vocal  or 
instrumental,  called  also  harmony. 

SYMPTOM,  in  Medicine,  denotes  any  change  in  the  body 
or  its  functions,  (perceptible  either  to  an  observer,  or  to  the 
patient  himself,)  which  indicates  disease. 

SYNAGOGUE,  literally  imports  an  assembly  or  congrega- 
tion ;  but  it  is  now  restricted  to  a  particular  assembly  of  the 
Jews,  met  to  perform  the  olTiees  of  their  religious  worship. 

SYNCHRONISM,  the  happening  of  several  things  or  events 
together,  al  or  in  the  same  time. 

SYNCOPE,  in  Physiology,  fainting. 

SYNECDOCHE,  in  Rhetoric,  a  li;;ure,  in  which  the  whole  of  a 
thing  is  put  for  a  part  of  it  only,  or  a  part  for  a  whole.  This 
figure  is  of  very  considerable  latitude  ;  and  is  used,  1st,  when 
the  genus  is  put  for  the  species;  'idlv,  when  the  species  is  put 
for  the  genus  ;  ;idly,  when  the  essential  whole  is  put  for  one  of 
its  parts;  -ttlily,  when  the  matter  or  form  is  put  for  the  whole 
being;  5thly,  the  whole  for  a  part;  or  lastly,  the  part  for  the 
whole. 

SYNOD,  in  church  history,  is  a  council  or  meeting  of  eccle- 
siastics, to  consult  on  matters  of  a  religious  nature. 

SYNTAX,  ia  (Grammar,  the  proper  construction  or  due  dis- 
position of  tlie  words  of  a  language  into  sentences. 

SYNTH E.SLS,  in  Logic,  a  method  of  pursuing  truth  by 
reasons  drawn  from  pre-established  principles,  or  propositions 
already  proved,  and  thns  proceeding  by  a  regular  chain,  until 
we  reach  the  conclusion. 

SYPHON,  Oh  the  vwre  extensive  Fmphi/menl  (if  the.  The 
svplion,  one  of  the  must  simple  but  at  the  same  time  inlcresling 
of  hydraulic  instruments,  may  be  very  <'onsiderably  extended. 
We  shall  at  present  content  ouiselves  with  pointing  out  the  ad' 


vantage  with  which  it  may  be  applied  lo  the  conveyance  of 
water  to  a  distance  over  eminences,  frgm  a  spring,  well,  &e. 
properly  silualcd  for  the  purpose.  The  usual  methods  of  con- 
veying water  in  such  situations  arc  cither  by  cutting  away  the 
eniinencc  lo  lay  a  pipe  at  a  siifiieieiit  depth  to  obtain  a  fall,  or 
by  raising  llie  wal('r,  by  nu'aiis  of  a  |iunip,  lo  a  reservoir,  and 
conveying  it  llience  by  a  pipe  to  the  situation  reepiircd:  both 
these  methods  we  consider  objectionable;  the  former,  because 
of  the  great  labour  and  expense  attending  the  execution,  be- 
sides the  djflieiilly  of  getting  to  the  pipe  in  case  of  a  leak  or 
stoppage;  and  the  latter,  on  aciount  ot  llie  original  expense,  the 
continual  labour  of  pumping,  liability  of  the  pump  to  gel  out  of 
repair,  ivc. 

The  syphon  is  liable  lo  few  or  none  of  these  objections  ;  and 
the  reason  it  has  been  so  little  employed  is  probably  thedifliculty 
or  the  expense  of  exhausting  the  air  from  mil  of  the  syphons  on 
a  large  scale.  To  obviate  this,  may  he  adopted  the  following 
simple  and  easy  method  of  selling  any  syphon  lo  work,  how- 
ever large  its  dimensions,  proviiled  the  perpendicular  height 
of  the  shorter  leg  is  not  greater  than  the  column  of  v\aler  capa- 
ble of  being  raised  by  the  pressure  of  the  atmosphere.  This 
method  is  not  onlv  simple,  and  easy  to  be  repeated  when  neces- 
sary, but  attended  with  so  trifling  an  expense  as  must  renin- 
any  objection  on  that  score. 
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1  a  a  represents  the  surface  of  the  ground  ,  6  c  rf  e,  a  well,  the 
depth  of  which  wc  will  sn|)pose  to  be  seven  yards,  and  the 
depth  of  water  one  yard;  /'the  situation  w  here  the  water  is 
wanted,  the  distance  of  which  from  the  well  is  inimateiial. 
A  A  .\,  the  syphon  ;  at  the  extremity  of  the  shorter  leg  B,  which 
is  immersed  in  tlie  water,  is  a  valve  opening  upwards,  and  at 
the  other  extremity  is  a  cock,  which  may  either  be  a  common 
one,  or  one  with  a  ball,  &c,  according  to  circumstances  ;  at  the 
crown  of  the  syphon,  a  pipe  C  is  soldert-d  to  the  lii\;liest  part  of 
the  bend,  for  the  purpose  of  filling  the  syphon  with  water,  and 
which  must  be  done  giadually,  to  admit  the  air  to  escape  as  the 
water  descends.  When  the  syphon  is  cpiite  filled  with  the  wa- 
ter, the  top  of  the  pipe  C  must  be  made  perfectly  air-tight,  by 
means  of  a  screw  cap,  with  a  collar  of  leather,  or,  if  on  a  large 
scale,  by  means  of  a  llange,  with  screw  bolts  and  nuts,  &c. 
When  this  is  done,  turn  the  cock  at/,  and  the  water  will  com- 
mence and  continue  a  rapid  stream,  as  long  as  any  remains  in 
the  well.  Great  care  must  of  course  be  taken  that  the  pipe 
composing  lli'R  syphon  is  good,  and  perfeelly  air-light. 

SYRINGE,  an  instrument  so  constructed  as  to  imbibe  a 
quantity  of  any  Ibiid,  and  lo  sqiiii  t  or  expel  the  same  with  vio. 
lence.  The  uses  to  which  llie  syringe  has  of  late  been  applied, 
have  rendered  it  so  important,  that  fur  one  invented  by  Mr. 
Read  a  patent  has  been  obtained,  and  its  vast  utility  renders  it 
worthy  of  a  particular  description.  In  cases  of  swallowing 
poison,  it  has  been  so  repeatedly  and  successfully  tried,  that 
no  doubt  can  remain  as  to  its  intrinsic  value.  The  apparatus 
consists  of  the  pump,  now  generally  known  by  the  name  of  the 
"Stomach  Pump,"  the  crsophagus  lube,  three  leathern  tubes, 
and  llircc  ivory  pipes,  (whieli  last,  with  the  third  leathern  lube, 
is  used  only  for  enemas,)  and  a  br.iss  socket.  The  cylindei  of 
the  pump  or  s\  ringe,  (made  in  brass  and  in  silver.)  is  about 
seven  inches  in  length,  and  one  inch  in  <liamcler,  contracted  at 
its  apex  into  a  small  opening  for  receiving  the  extremity  of  an 
elastic  tube,  which  is  passed  into  the  slomach.  Within  this 
opening  is  a  chamber  containing  a  spherical  valve,  which,  by 
lising  into  the  upper  part  of  the  eliambcr,  where  a  vacuum  is 
formed  by  cicvaliiig  the  piston,  admits  the  fiuid  to  pass  freely 
into  the  syringe,  but  as  soon  as  the  piston  is  depressed,  ihe 
contenls  of  the  syringe  press  the  valve  close  upon  the  aperture. 
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and  prevent  its  escape  tbrougli  the  opening  by  wliicli  it  was 
received.  To  give  exit  to  the  contents  of  the  sjrinfje,  a  side 
branch  is  constructed,  furnished  with  a  valved  chiiraber,  similar 
to  the  one  above  described,  but  so  placed  as  to  act  in  direct 
opposition  to  it,  so  that  when  the  sjringe  has  been  lilled  from 
the  extreiuitj,  and  pressure  is  made  by  depressing  tlie  piston, 
the  Uuid  closes  the  lower  valve,  and  opens  the  lateral  one,  and 
engraving.  Figure  A  represents  the  operation  of  in- 
jecting fluids  into  the  stomacli,  to  dilute  the  poison  pre- 
vious to  its  extraction.  This  is  ell'eeled  in  the  following 
manner: — Screw  the  two  iirst  lenjitlis  of  the  leathern 
tube  to  the  lateral  branch  of  the  syringe,  and  next  the 
detached  socket  to  the  extremity  of  the  former.  The 
oesophagus  tube  is  now  to  be  passed  through  the  moulh 
into  the  stomach,  which  being  clone,  insert  the  brass 
joint  at  its  extremity,  into  the  socket  at  the  end  of  the 
leathern  tubes.  The  fluid  to  be  injected,  being  put  into 
a  basin  or  other  sliallow  vessel,  the  end  of  the  syringe 
is  immersed  in  it,  and  the  piston  being  put  into  action, 
any  quantity  may  be  thrown  into  the  stomach  that  shall 
be  desired. 

Emptying  the  Stomach. — A  sufficient  quantity  of  fluid 
liaving  been  injected  into  the  stomach  by  the  above  pro- 
cess, the  enema  tube  is  to  be  withdrawn  from  the  tx>so- 
phagus  tube,  (without  removing  the  former  fioin  the 
.syringe,  or  the  latter  from  the  stomach,)  andthcjoinl 
of  the  oesophagus  tube  inserted  into  the  extremity  of 
the  syringe  ;  let  an  assistant  now  hold  a  vessel  to  the 
end  of  the  enema  tube,  and  by  working  the  piston,  the 
contents  of  the  stomach  may  speedily  be  pumped  into 
it,  as  shewn  in  figure  13  of  the  drawing.  By  thus  trans, 
ierring  the  end  of  tlie  oesophagus  tube  from  one  situa- 
tion to  the  other,  the  two  processes  of  washing  and 
emptying  the  stomach,  may  be  repeated  as  often  as  is 
judged  necessary  by  the  operator.  Thus  it  is  seen  that 
the  syringe  is  furnished  with  two  valvular  apertures, 
through  one  of  which  the  contents  of  the  stomach  pass 
into  the  cylinder,  and  are  then  immediately  forced 
through  the  other  into  the  receiving  vessel.  This  double 
operation  is  effected  by  repeated  strokes  of  the  piston, 
which  slides  so  easily,  that  an  infant  may  use  it.  The 
manner  in  which  the  syringe  is  held  in  the  two  separate 
operations,  is  very  important.  In  the  first,  as  is  seen  In  the 
engraving,  a  perpendicular  position  is  the  most  eligible ;  but  in 
the  second,  the  syringe  must  be  held  in  an  inclined  position,  at 
about  an  angle  of  40°,  with  the  lateral  tube  upwards.  These 
positions  preserve  the  valves  upon  their  proper  bearings,  with- 
out which  the  instrument  cannot  act  perfectly. 

A  New  Method  of  Operating  with  Read's  Patent  Syringe. — An 
improved  mode  of  removing  poison  from  the  stomach  with  this 
instrument  was  first  adopted  in  St.  Thomas's  Hospital,  and  has 
since  been  performed  successfully  in  a  variety  of  cases,  as 
represented  in  the  following  sketch,  a,  a  guard,  to  be  intro- 
duced between  the  teeth,  for  protecting  the  oesophagus  tube 
from  injury. 


consequently  escapes  through  the  latter  aperture.  To  facilitate 
the  0(jeration  of  the  instrument,  a  small  pipe  communicates 
with  the  upper  extremity  of  the  syringe,  which  gixes  free  ingress 
and  egress  to  the  atmosphere  during  the  action  of  the  piston, 
a  circumstance  essentially  necessary  in  causing  the  instrument 
to  \vork  easily  and  perfectly.  The  operation  of  evacuating 
poison    from    the    stomach,    is    represented   in   the   annexed 


This  is  by  far  the  quickest,  easiest,  and  most  simple  mode  of 
operating  that  has  hitherto  been  devised,  requiring  no  shifting  of 
the  apparatus,  nor  interruptions  of  the  operation.      It  consists 


simply  in  filling  the  stomach,  (according  to  the  method  of  fig.  A, 
in  tlie  preceding  engraving,)  until  surcharged,  or  until  it  begins 
to  react  upon  its  contents,  when  the  fluid  regurgitates  by  the 
month.  The  pumping  liLing  now  continued,  the  contents  of  the 
stomach  are  washed  up,  and  forced,  by  the  power  of  the  pump, 
through  the  oesophagus  (by  the  side  of  the  tube)  into  a  vessel 
held  under  the  chin  to  receive  it.  The  operation  may  be  cou- 
tiiiued  as  long  as  the  surgeon  tliinks  proper,  or  until  the  fluid 
returns  unchanged,  v^hioh  indicates  the  thoroughly  cleansed 
state  of  the  stomach.  The  operator  may  occasionally  suspend 
the  action  for  an  instant,  if  necessary,  to  allow  the  patient  to 
inspire.  By  this  means  the  fluid  may  be  injected  in  the  quantity 
of  three  quarts  a  minute — But  it  is  not  merely  to  the  extracting 
of  poisons  from  the  stomach  that  the  use  of  the  patent  syringe 
is  confined,   as  may  be  gathered  from  the  following  particulars. 

Injecting  the  Bladder. — In  cases  of  retention  of  urine,  it  fie- 
queutly  happens,  that  in  consequence  of  ha'morrhage  and  other 
causes,  the  catheter  becomes  so  obstructed  that  the  bladder 
cannot  be  emptied.  It  was  suggested  to  Mr.  Scott  by  Dr. 
Cloquet,  a  celebrated  surgeon  of  Paris,  to  eliect  this  purpose 
by  fixing  a  pump  to  the  catheter.  The  patent  syringe  performs 
this  operation  with  extreme  facility,  and  has  been  honoured 
with  the  entire  approbation  of  Dr.  Cloquet.  For  injecting  the 
bladder,  which  is  an  operation  every  day  becoming  more  fre- 
quent, it  is  of  course  equally  eligible.  For  these  purposes, 
Mr.  Read  has  constructed  elastic  gum  catheters,  to  he  fixed  to 
the  extremity  of  the  enema  tube :  see  e  in  the  following  en- 
graving. 

As  an  apparatus  for  conveying  nourishment  into  the  stomach 
of  persons  afflicted  with  stricture  of  the  oesophagus,  and  stimu- 
lating liquids  in  cases  of  suspended  aniuiatiou,  the  patent 
syringe  is  found  to  possess  obvious  advantages. 

Viijjpivg  and  Drawing  the  Breasts. — This  pump  is  also  capable 
of  being  adjusted  to  cupping-glasses,   by  which  any  degree  of 
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cxliaiistioii  ran  he  iiinilc.  tlial  tlic  opera(or  doiics  ;  and  in  tlic 
same  iiiaiiiier  it  may  lie  renilcred  a  very  elUelual  iii'itriiiieiit 
for  iliawin;;  t!ie  liieasls  of  puerperal  leiuales.  Mr.  Kcad  lias 
liad  glasses  ii>adc  for  these  uses,  whieh  may  he  oht  >iiied  »ith 
the  rest  ol"  llic  apparatus:  sccf,g,  iu  the  succeeding  ei)gra\iiig. 

Tubaccu  Fumitjiition  and 
Enrnm  liijutitm. —  Julmc- 
co  Fumii/ulioit.  Figure  C 
ill  the  lirsl  Plate,  repre- 
sents the  syriiifie  with  a 
canister,  lor  the  purpose 
of  injeclifi^  lohaceo  I'umes 
into  the  iiitestinrs.  It 
is  used  ill  the  following 
manner:  I  nsirew  the  eap 
of  the  canister,  and  take 
out  the  perforated  plun- 
ger ;  put  in  the  iohaeco 
(half  an  ounce,  or  an 
ounce)  and  replace  the  plunder  lightly  upon  it;  then  put  on 
the  eap,  and  screw  it  to  the  cud  of  the  syrim;c;  hold  a  li^ihted 
candle  close  under  the  hottum  of  the  canister,  and  a  stroke  or 
two  of  the  piston  of  the  syringe  will  liRht  the  foliaceo.  The 
enema  tuhcs  heiiif;  now  fixed  to  the  side  braiieh,  and  the  pipe 
introduced  into  the  rectum,  the  tohacco-smoke  is  forced  into 
the  intestines  as  long  as  the  syringe  is  worked  iu  the  usual 
Diunner. 

Ojuration  of  administcrini/  Enemas.— W c  have  lastly  to  speak 
of  this  syringe  as  an  instrument  for  administering  enemas, 
which  was  the  oriijinul  intention  for  which  it  was  constructed, 
and  in  this  point  of  view  it  is  of  the  highest  importance.  On 
this  suhject  Mr  Kead  has  been  favoured  with  the  f.illoHiiii]; 
remarks  from  the  pen  of  Mr.  Scott,  and  we  gladly  avail  our- 
selves of  his  perinissior.  to  insert  them. 

"The  objects  of  administering  enemas  are  considered  to  be  of 
three  kinds:  1st,  For  softening  and  diluting  retained  Aeces  ; 
2ndly,  For  stimulating  the  bowels,  and  thus  provoking  evacua- 
tions;  and,  3rdly,  For  producing  nieehanieal  distension.  It 
must  be  obvious  to  every  medical  practitioner,  how  very  in- 
adequate the  old  apparatus  of  the  pipe  and  bladder  is  to  the 
completion  of  these  objects;  and  thence  it  is  that  various  in- 
struments have  been  at  different  times  devised,  to  remedy  the 
deficiency ;  but  ingenuity  had  been  exercised  in  vain,  and 
the  profession  were  still  in  need  of  an  instrument  to  elTeet  these 
valuable  ends,  until  the  patent  syringe  supplied  the  desiied 
means.  It  had  hitherto  been  the  custom  of  surgeons,  in  ad- 
ministering enemas,  to  throw  up  thiee-quarters  of  a  pint,  or  a 
pint,  of  fluid  ;  and  a  clyster,  even  in  the  severest  eases,  rarely 
exceeded  the  latter  quantity.  Now,  by  an  attention  to  the 
anatomical  structure  of  the  lower  intestines,  it  must  be  appa- 
rent that  such  a  quantity  would  be  incapable  of  cIVceting  more 
than  a  mere  solution  of  the  feculent  matter  contained  iu  the 
rectum,  and  of  stimulating  this  bowel  only  ;  for  the  calibre  of 
the  rectum  is  so  great,  that,  under  ordinary  circumstances,  it 
can  of  itself  contain  a  pint  of  fluid.  Most  commonly  the  cause 
of  constipation  exists  in  the  colon;  how  then  can  the  disease 
be  relieved  or  removed  by  a  clyster  that  is  expended  before  it 
reaches  this  part  of  the  canal  !  It  will  be  urged,  perhaps,  that 
the  superior  bowels  will  be  alTectcd  sympathetically,  when  the 
lower  bowel  is  stiimilated  ;  but,  granting  this  to  he  fact,  how 
desirable  is  it  to  insure  the  good  effects  of  an  enema  by  admi- 
nistering a  quantity  sullicient  to  reach  the  oflending  part  of  the 
intestinal  tube!  Hut  this  could  not  be  done  by  any  of  the  ex- 
isting instruments,  as  not  one  of  them  was  of  a  size  to  contain 
a  sullicient  (piantity  of  fluid  ;  and,  if  they  liad  been,  it  would 
liave  required  a  greater  degree  of  power  to  force  it  into  the 
bowels,  than  could  have  been  eonvcuiently  or  safely  directed. 
I  may,  perhaps,  be  asked,  wliy  a  large  iiuantity  could  not  be 
applied  by  recharging  the  instrument,  or  by  discharging  other 
iustrumeuts  ready  lilled,  and  placed  at  hand  for  that  purpose  .' 
I  need  not  point  out  the  fallacy  of  this  argument  to  medical 
men,  practically  acquainted  with  the  operation;  for  they  are 
well  aware  of  the  difliculties  which  suspending  the  operation 
would  present  to  the  introduction  of  separate  portions  of  fluid, 
as  the  conatus  ejicifvdi  is  generally  so  quickly  excited,  as  to 
leave  but  a  short  interval  between  the  injection  and  expulsion." 
104. 


All  instrument  was  therefore  wanted,  that  was  capable  of 
llirowingup  any  i|iiaiility  desir<'d,  in  one  eontinuous  operation, 
and  the  paliiit  syringe  most  complilely  ellects  this.  A;:ajii, 
mechanical  disten>iun  can  only  be  elleeled  by  an  instrument 
allordin;;  power  with  volume;  an  attention  to  hydraulic  piiii- 
ciplcs  shews  liow  both  these  are  yielded  by  the  syrinj;c  that 
Mr.  Kead  has  constructed.  The  bulk  of  the  fluid  i-ontained  iu 
the  instrument  is  so  small,  that  the  force  necessary  to  propel  it 
seaieel)  rei|uires  the  ellorls  of  an  infant;  but  the  edeets  of 
these  I  Hurts,  inulliplied  by  repetition,  increase  to  an  almost 
inlinite  ratio,  aiid  at  lcii;;tli  present  an  uvcrwlieliiiiiig  force, 
eapalilc  of  bcaiing  down  m\]  iqipnsitioii,  and  overeiiiiiiin;  all 
natural  restrainls.  To  try  the  power  of  the  syrin:;e,  Mr.  Kcad 
tixed  the  injecrliu;;  pipe  lirmly  into  the  rectum  of  an  animal  that 
had  been  recently  killed,  and  proceeded  to  pump  into  the 
bowels  a  large  quantity  of  water,  and  he  continued  the  opera- 
tion with  the  same  ease  and  freedom,  until  the  intotiual  <  anal, 
stretched  beyond  its  tone,  burst  with  the  disten<ling  foicc.  In 
corroboration  nf  the  good  elfects  of  this  instrument  iu  ohslruc- 
tions  of  the  bowels,  we  shall  take  leave  to  extract  the  following 
remarks  from  .some  of  the  most  respectable  medical  publica- 
tions of  the  present  time. 

'■  Dr.  Chisholin  has  related  a  case  of  obstinate  constipation 
of  the  bowels,  relieved  by  Read's  Injecting  Machine,  after 
various  other  means  had  failed.  The  ohstructiou  had  existed 
three  or  four  (lays  before  Dr.  Chisholin  saw  the  patient  with 
Mr.  IJect,  surgeon,  of  .Vshlord.  ^\'llell  seen  by  Dr.  Chisholiu, 
the  patient's  exirernilies  were  cold,  and  stercoraceous  vomiting 
had  come  on.  A  tepid  solution  of  yellow  soap  was  prepared, 
and  more  tlnin  a  wash-hand  basin  full  was  giadually  but  per- 
sevcringly  thiown  up  by  means  of  the  instrument  above  men- 
tioned, and  prevented  from  returning  by  napkins  pressed  to 
the  anus.  The  patient's  belly  now  resembled  a  drum.  When 
the  injeetion  was  allowed  to  come  away,  the  spectators  Kad  the 
gratification  to  find  it  mixed  with  fa!ees.  Shortly  after  this, 
the  patient  parsed  flatus  and  stools,  and  all  the  bad  symptoms 
quickly  vanished.  '  I  have  had  many  other  causes,'  says  Dr. 
Chisholm,  '  where  Read's  ^lachine  was  of  innnite  service,  and 
I  think  every  medical  practitioner  should  have  one  of  these 
instruments  iu  his  possession.'" — Med.  Repository,  No.  1,  new 
Series,  page  944. 

The  author  o(  T/ic  Villar/e  Doctor,  under  the  article  Costive- 
ness,  (page  104,)  makes  the  following  remark:  "  Rut  the  use  of 
clysters  is  in  every  way  preferable  to  purgative  medicines,  and 
those  who  are  costive  should  provide  themselves  with  Read's 
Patent  Syringe,  and  administer  a  pint  of  the  domestic  enema 
every  day  at  a  certain  hour,  until  the  bowels  act  without." 

The  following  remarks  aie  to  be  seen  in  Dr.  Johnson's  Quar- 
terly Review  :  "  For  many  months  past  we  have  been  in  the 
habit  of  employing  Mr.  Read's  Patent  Injecting  Apparatus, 
which  is  so  small  as  to  be  carried  in  the  waistcoat  pocket,  and 
so  powerful  as  to  throw  fluids  to  a  great  distance.  The  object 
of  our  present  notice,  however,  is  to  inform  our  readers  that 
Mr.  R<M(1  has  adapted  to  the  instrument  a  flexible  elastic  tube, 
most  admirably  calculated  for  throwing  fluids  into  the  stomach, 
and  then  extracting  them  in  cases  of  poisoning.  We  have  at- 
tentively examined  the  iustrument,  and  we  know  it  is  approved 
of  by  Sir  A.  Cooper,  and  some  of  the  first  surgeons  of  the 
Metropolis;  we  think  it  of  so  much  importance,  that  ne  seri- 
ously recommend  it  to  every  private  practitioner." — Vol.  iv. 
No.  15,  page  74'i,  of  the  Mcdico-Cliirurgical  Review. 

Iu  treating  upon  iliac  passion,  an  author,  before  mentioned, 
says,  "  A  copious  injectiim  of  six  or  eight  ijuarts  of  warm  w  ater, 
or  gruel,  will  be  the  most  likely  means  of  removing  the  obstruc- 
tion, restoring  the  bowels  to  their  proper  situation,  and  of 
softening  and  bringing  away  those  hardened  motions,  which 
aceumulate  in  the  bowels,  and  occasion  the  complaint.  For 
this  purpose  (as  well  as  for  the  injection  of  tobacco  smoke,) 
Read's  patent  syringe  is  preferable  to  all  other  instruments, 
and  should  be  in  the  possession  of  every  family." — Scott's 
"  Village  Doctor,"  page  16(j. 

We  are  informed  by  some  medical  gentlemen  who  have  used 
it,  that  in  violent  eases  of  nicnnrrhagia,  they  have  been  able  to 
check  the  disease  more  effectuall ,  by  an  alum  injection  thrown 
by  the  force  which  tlie  patent  syringe  alTords,  than  by  any  other 
means. 
11  S 
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Direttionsfor  Usiiuj  t/ic  Enema  Ai^punitus.  —  We  shall  close 
our  subject  by  tbe  ('ollo»iuff  explanation  of  the  manner  of  usiii}? 
the  enema  apparatus : — Fix  the  enema  tube  to  the  lateral 
branch  of  the  syringe;  and  put  the  fluid  to  be  injected  into  a 
wash-hand  basin,  or  other  convenient  vessel;  the  ivory  pipe 
being  inserted  into  the  rectum,  and  the  extremity  of  the  syringre 
into  the  fluid,  the  pump  may  be  worked,  either  by  the  patient 
or  some  other  person  ;  but  the  faoility  with  which  it  can  be 
accomplished  by  the  former,  by  fixing  the  curved  pipe  to  the 
tul)e,  renders  it  truly  valuable  for  domestic  use. 

The  following  extract  of  a  letter,  dated  General  Infirmary, 
Northampton,  December  4,  1824,  and  addressed  to  Mr.  Read, 
shews  the  practical  utility  of  his  invention: — "A  boy,  nine 
years  of  age,  was  discovered  at  eight  o'clock  in  the  morning  of 
the  12th  ult.  in  nearly  a  lifeless  state.  On  investigation  it  was 
ascertained  that  he  had  taken,  by  mistake,  a  solution  of  opium 
three  hours  before.  He  was  lying  in  a  deep  stupor,  his 
respiration  very  slow,  and  accompanied  with  a  convulsive 
catching;  his  feet,  hands,  and  face  livid,  and  no  pulse  to  be 
felt  at  the  wrist.  He  was  immediately  roused  up,  and  violently 
shaken,  when  he  uttered  a  few  incoherent  cries.  A  quart  of 
warm  water  was  instantly  injected  into  the  stomach  by  means 
of  your  syringe,  and  then  withdrawn  ;  the  fluid  was  brown,  and 
the  smell  of  opium  plainly  perceptible.  Another  quantity  of 
water  was  then  thrown  in,  and  withdrawn  ;  it  returned  colour- 
less, and  without  any  smell. — The  boy  was  now  moved  con 
tinually  about  for  some  time,  and  his  senses  gradually  returned. 
As  soon  as  he  could  swallow,  he  was  made  to  drink  two  ounces 
of  ipecacuanha  wine,  with  a  drachm  of  sulphate  of  zinc,  dis- 
solved in  half  a  pint  of  warm  water.  This  not  operating,  in 
twenty  minutes  a  second  dose  was  given  as  strong  as  the  first, 
and  in  ten  minutes  afterwards  the  boy  shesved  a  disposition  to 
vomit :  this  was  eflfectually  excited  by  injecting  a  hand-basin 
full  of  warm  water,  by  which  I  made  sure  that  his  stomach 
should  be  completely  washed  of  any  remains  of  the  poison. 
After  the  vomiting  was  over,  he  was  kept  in  motion  three  or 
four  hours,  taking  at  intervals  a  strong  decoction  of  coft'ee:  by 
the  afternoon  of  the  same  day  I  had  the  pleasure  of  finding  him 
perfectly  well. — It  is  almost  unnecessary  to  observe,  that  as  tlie 
opium  had  been  swallowed  three  hours,  (and  that  too  upon  an 
empty  stomach,)  no  emetic  medicine  would  have  operated  until 
the  poison  was  withdrawn,  the  fibres  of  the  stomach  being 
rendered  perfectly  inert  by  the  stupefactive  cfl'ect  of  the  drug; 
indeed  he  had  totally  lost  the  power  of  swallowing;  it  is  there- 
fore pretty  evident,  that  the  boy's  life  would  not  have  been 
saved,  but  for  the  very  useful  instrument  of  which  you  have  the 
merit  of  being  the  inventor.  I  am,  sir,  with  much  respect, 
your  obedient  servant,  Charles  Witt,  House  Surgeon." 

"  Approved,  C.  Bouverie,  Chairman  of  the  Committee." 

SvKiNGE,  applied  to  Veterinari/  Practice. — "  A  righteous  man 
regardeth  the  life  of  his  beast."  Proverbs,  chap.  xii.  v.  10. — 
Fig.  1,  a,  enema  tube  for  horses;  b,  ditto  do.  dogs;  c.  vessel 
containing  the  injecting  fluid.  Fig.  3,  injecting  apparatus  for 
hoven  or  blown  cattle  ;  rf,  the  oesophagus  tube  for  bullocks  ;  e, 
ditto  do.  sheep. 

Animals,  as  well  as  man,  are  liable  to  accidents  and  disor- 
ders, that  demand  the  aid  of  medical  surgery  ;  and  among 
these,  the  occurrence  of  constipation  and  obstruction  of  the 
bowels,  and  of  the  fatal  effects  of  excessive  abdominal  disten- 
sion, from  an  undue  quantity  of  improper  food,  frequently  brings 
a  most  useful  and  highly  valued  animal  into  a  situation  of  the 
utmost  danger.  Examples  of  the  former  are  constantly  expe- 
rienced with  horses  and  dogs.  The  former  possesses  a  ten- 
dency to  cosliveness,  from  the  dry  nature  of  the  food  with  »\  hich 
they  are  supplied,  under  the  general  routine  practice  of  feed- 
ing ;  and  they  are  rendered  still  more  susceptible  of  this  state, 
and  consequently  of  obstruction  and  even  inflammation,  by 
protracted  and  heavy  labour,  and  by  neglect  or  improper  ma- 
nagement alter  severe  exercise.  It  is  also  a  well-ascertained 
fact,  that  the  sports  of  the  field  induce  a  costive  state  of  the 
bowels  of  dogs,  that  often  reduce  the  animal's  condition  and 
health,  and  not  unfre(|uently  destroy  his  life.  The  attention  of 
sportsmen  and  gentlemen  cannot,  therefore,  be  too  seriously 
drawn  to  this  subject ;  and  wc  present  to  their  consideration 
an  instrument  by  which  the  lives  ofmaijy  valuable  animals 
have   been  saved,   when  every  other  means  had  failed.     iJy 


means  of  the  apparatus  represented  by  fig.  1,  enemas  may  be 
easily  administered  either  to  horses  or  dogs  :  and  the  instru- 
ment is  such   as   to  admit  of  any  quantity   being  injected  thai 


may  be  considered  applicable  to  the  size  of  the  animal  and  to 
the  nature  of  the  case.  The  engraving,  fig.  1,  represents  the 
action  of  the  instrument;  ihe  tube  being  screwed  to  the  side 
branch  of  the  syringe,  and  the  pipe  introduced  into  the  bowels, 
the  exttemily  of  the  syringe  is  held  in  the  fluid  to  be  inj.  oted 
(which  is  put  into  a  pail  or  other  convenient  vessel)  and  the 
piston  being  put  into  action,  the  clyster  passes  freely  into  the 
intestines.  The  facility  alTorded  by  this  instrument,  of  throw- 
ing fluids  into  the  bowels  of  animals,  was  demonstrated  by  an 
experiment  performed  at  Charlton  Mews,  before  Mr.  Goodwin, 
his  majesty's  veterinary  surgeon,  in  which  Mr.  Read  injected  a 
clyster  of  three  gallons  in  two  minutes. 

The  next  consideration,  as  to  the  applicability  of  the  instru- 
ment, is  to  the  cases  of  hoven  (or  blown)  cattle.  The  frequency 
of  this  occurrence  to  bullocks  and  sheep,  from  overgorging  v  itii 
potatoes,  turnips,  flax-seed,  ground  meal,  green  clover,  or  any 
moist  or  succulent  food,  is  unfortunately  well  known  to  the 
agriculturist,  and  every  person  practically  engaged  in  the  breed 
and  management  of  stock  ;  and  it  has  been  often  experienced, 
that  the  means  generally  resorted  to  in  those  cases  are  but  too 
frequently  ineffective.  The  failure  may  be  accounted  for  by 
observing  how  inadequate  either  puncture  in  the  loin,  or  the 
introduction  of  Monro's  tube,  is  to  the  evacuation  of  the  offend- 
ing matter  :  if  this  were  merely  gas,  either  of  the  above  means 
would  probably  liberate  it ;  but  it  should  be  known  that  tlie 
stomach  is  filled  by  a  fernientinsr  pultaceoiis  mixture  of  solids, 
fluids,  and  gas,  that  cannot  be  discharged  in  the  manner  of  gas 
simply.  The  patent  syringe,  before  described,  is  found  to  he 
as  exactly  applicable  for  this  as  for  any  other  purpose  ;  and  Mr. 
Read  has  prepared  tubes  to  be  fixed  to  it,  either  for  slieep  or  bul- 
locks, see  plate  tl.  e.  Fig.  '2,  shews  the  operation  of  extracting  the 
contents  of  the  stomach  of  a  blown  bullock  ;  the  tube  is  passed 
into  the  stomach,  and  the  syringe  being  fixed  to  it,  and  put  into 
action,  the  ollcnding   matter  is  discharged   at  the  side  opening. 

Horticultural  and  Domestic  I  srs  of  the  Patent  Si/ritii/c.  Nu- 
n]erous  and  important  as  the  uses  of  the  patent  syringe  are 
in  animal  application,  its  utility  is  capable  of  a  still  further 
extension.  For  watering  pines  and  all  other  plants  in  conserva- 
tories and  hot-houses,  and  for  the  destruction  of  insects  upon 
trees  in  forcing-houses  or  on  walls,  it  far  exceeds  the  barrow- 
engiiic  in  the  facility  of  its  application.  The  Horticultural 
.Society  of  London,  to  mark  their  approbation  of  it,  honoureil 
Ihe  patentee  by  conferring  upon  him  their  silver  medal  for  tlie 
invention.  It  has  of  late  been  much  used  for  washing  the 
windows  of  houses  and  carriages,  and  is  found  to  be  a  most 
effective  apparatus  for  fumigating  trees  and  hot-houses. 

This  instrument  also,  in  case  of  need,  is  an  excellent  fire- 
engine,  as  from  it  portability  it  can  be  applied  to  the  first  break- 
ing out  of  a  fire,  when  no  sort  of  assistance  could   be  derive*! 
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from  tlic  engines  of  tlio  Insurance  C'ompanii  s,  nn<l  its  nlililily 
in  this  way  havin;;  liven  prnvod  l>y  actual  cx|p<-iicncc,  most  of 
lice  Fire  Olliccs  have  prepared  tlieniselves  willi  it,  atid  it  is  now 
very  properly  (iiidin;;  in  way  into  private  raiiiilics,  as  a  safe- 
guard against  the  deslrnctivc  and  hazardous  elVerts  of  fire. 

Havio);  thus  descrihed  the  uses  of  this  siinpli'  hut  valuable 
invention,  \vc  close  the  subject,  with  the  tbllowin;  statement  of 
the  whole  expense  of  the  apparatus  :  —  I'riec  of  the  enema  ap- 
paratus £2.  lit.  G(l.  and  will)  the  tobacco  canister,  £.1.  3.v. — Price 
of  the  poison  apparatus,  £3.  10s. — The  catheter  (is. — The  nipple 
glass  (is. — and  the  euppins  f;'^'*''''"'  ('"■  each. 

SYRINUOTON,  the  name  of  an  instrument  to  lay  open  the 
n.stula. 

SYRUP,  an  agreeable  liquor  or  composition,  of  a  thick  con- 
sistence, made  of  juices,  tinctures,  or  waters,  of  fruits,  flowers, 
or  herbs,  boiled  up  with  snpar  or  honey,  in  order  to  preserve 
the  compound  from  spoilinp;  by  fermentation,  or  otherwise. 
Syrups  furnish  an  almost  endless  variety. 

SYSTEM,  in  general  denotes  an  assemblage  or  chain  of 
principles  and  conclusion:  or  Ihc  whole  of  any  doctrine,  the 
several  parts  whereof  are  bound  together,  and  depend  on  each 
other. 

SYTIIE,  the  subject  of  the  Hainault  sythc  having  excited 
considerable  interest,  «c  present  our  readers  with  an  engrav- 
ing, and  an  account  of  it  extracted  from  the  Farmer's  Magazine 
of  August,  \Hi^.  This  inslruuient  was  brought  under  the  notice 
of  the  Directors  of  the  Highland  Society  of  Scotland  so  far  back 
as  June,  18'2H.  The  summer  general  meeting  passed  over,  and 
no  funds  could  lie  voted  todelrav  the  necessary  expense  of  trial 
that  season  ;  the  directors  could  only  recommend  to  the  mem- 
bers and  tlieir  friends,  who  might  travel  in  Flanders  during  the 
then  ensuing  harvest,  to  obtain  information  respecting  it  on 
the  spot  ;  and,  with  a  view  to  the  ulterior  proceedings  contem- 
plated, the  deputy-secretary  was  dire('ted  to  procure  two  of  the 
sythes.  Many  of  our  readers  must  ha\c  heard  of  the  trials 
made  several  years  ago  with  the  Hainault  s\the  on  the  farm  of 
Mudiford,  near  Christchiireh.  belonging  lo  Sir  George  H.  Kose. 
This  gentleman  had  employed  a  Flemish  labourer,  a  prisoner  of 
war,  to  teach  his  (leople  the  use  of  it;  an<l  some  of  iheni,  it  ap- 
pears, had  acquired  great  prollciency,  and  were  able  to  instruct 
others.  The  liist  experiments  were  reported  in  the  newspapers, 
and  attracted  a  good  deal  of  notice  at  the  time  ;  and  \  et  it  does 
not  ai)pear  that  this  had  the  ellect  of  introducing  it  into  general 
use  even  in  that  neighbourhood.  Whatever  may  have  been  the 
cause  of  this,  it  is  certain,  ihat  its  comparative  merits  were 
neither  unknown  nor  unappreciated  in  other  quarters.  Mr. 
Warden,  Sir  George's  haililf,  at'ler  this  gentleman  had  let  his 
farm,  on  being  appoinlel  lo  the  embassy  at  IJerlin,  had  in- 
structeil  the  reapers  of  Colonel  Hughes,  near  ,Sl.  Asaph,  and 
those  of 'Sir  Watkin  \V.  Wynne,  at  U'ynneslay.  It  appears 
also,  from  recent  information,  that  the  Hainault  sylhe,  if  not  in 
common  use,  is  at  least  well  known  iuriiireieiil  parts  of  Wales, 
as  well  as  of  Kngland,  and  that  it  was  tried  some  time  ba<-k  as 
far  north  as  Aberdeenshire.  The  directors  of  the  Highland 
Society  were  not  ignorant  of  all  this,  but,  knowing  the  dilh- 
ciilties  which  a  new  implement  has  to  encounter  before  it  can 
be  subjected  to  a  siilHeient  number  of  well-conducted  experi- 
ments to  have  its  merits  decided  on, — difficulties  which  could 
not  fail  to  be  increased  by  this  being  a  foreign  implement,  and 
probably  often  used  by  unskilfuJ  hands. — they  resolved,  notwith- 
standing, lo  put  the  question  at  rest  by  having  it  tried  in  a 
variety  of  situations,  and  with  the  dilferent  kinds  of  crops;  and 
that  these  trials  should  not  be  confined  to  one  or  two  districts, 
but  made  throughout  most  of  the  corn  counties  of  Seotlanil, 
under  the  inspection  of  the  local  agricultural  societies.  Such 
an  arrangement,  it  is  evident,  was  well  calculated  to  make  the 
iiierits  of  the  implement  extensively  known,  and,  at  the  same 
time,  to  alford  an  opportunity  to  the  labourers  of  almost  every 
part  of  Scotland  to  learn  how  to  work  with  it.  Through  the 
kind  offices  of  M.  the  Chevalier  Masclet,  consul  of  France, 
two  hands,  the  sons  of  small  farmers,  were  engaged  in  Fieneh 
Flanders,  and  brought  over  at  the  expense  of  the  society.  They 
arrived  at  Edinburgh  on  the  12th  of  .luly;  on  the  l.^ih,  they 
were  employed  in  reaping  with  Ihc  Hainaijit  sythe  on  the  lariii 
ofL()cliend,  belonsing  to  Mr.  (Jliver,  in  the  neighbourhood  of 
the  city,  before  a  great  concourse  of  spectators;  and  the  day 


following  they  set  out  on  the  route  assigned  them  by  the  s,-)- 
ciely,  through  East  Lothian,  and  the  counties  of  lierwick  and 
Uoxbiirgh,  practising  one  or  twd  d:iys  near  the  principal  town.t. 
On  the  22(1  they  wer(!  at  Dalkeith,  from  whence  they  were  (>• 
proceed  to  Lanarkshire,  Kcnfrcwshirc,  the  (larses  of  Slirlinp 
and  Cowrie,  and  the  countiis  of  Fife,  Forfar,  MnTdecn,  and 
Moray,  and  perhaps  still  farther  north,  if  the  duration  of  the 
harvest  will  admit  of  it.  The  members  of  the  Highland  Society, 
abounding  in  every  part  uf  Scotland,  and  most  of  them  at  this 
season,  in  the  country,  engaged  to  attend  the  trials  in  tlii 
several  districts;  while  the  local  agricultural  socieiies  entered 
into  the  measure  with  a  degree  of  spirit  and  lilieraliiv,  (having 
ollered,  of  their  own  accord,  to  relieve  the  Highland  Society 
from  part  of  the  general  expense,)  which  lia\e  not  often  been 
e(|ualle(l,  and  which  are  to  be  found,  to  the  same  extent,  and 
among  the  same  class,  in  no  other  country  than  liritain.  .Still 
further  to  insure  accurate  and  full  reports,  the  Highland  Society 
circulated  printed  queries,  to  direct  the  attention  of  th  ^se  who 
attend  the  trials  to  the  most  inipoitanl  circunistaoces. 

The  following  is  the  result  of  experiments  made  in  East 
Lothian,  Herwickshirc,  and  Hoxburghshire,  that  is,  in  the  best 
cultivated  counties  in  .Scotland,  in  the  following  terms:  "On 
the  I6lh  and  17lh,  the  use  of  the  instrument  was  exhibited  on 
the  farm  of  Amislield  Mains  near  Haddington,  in  presence  of 
the  Marcpiis  of  Tweeddale,  the  End  of  Lauderdale,  Mr.  Hay  of 
Spot,  Mr.  Hunter  of  Thurston,  Mr.  Balfour  of  Wliiilinghamc, 
Mr.  Reiinie  of  I'hantassie,  Mr.  liogue  of  W  oodhall,  and  many 
of  the  most  eminent  agriculturists  in  East  Lothian;  and  we 
have  been  favoured  by  an  intelligent  speetator  with  the  follow- 
ing  account,  accompanied  by  a  few  remarks: 

"  The  first  trial  was  made  upon  a  liild  of  strong  wheat,  and 
in  two  hours  and  a  half  the  reapers  cut  down  about  a  quarter  of 
a  Scots  acre,  though  they  were  somewhat  interrupted  with 
stones.  This  trial  satisfied  the  gentlemen  present,  thai  where 
land  is  free  of  stones,  two  reapers  with  the  Hainault  sythe 
might  cut  an  acre  of  strong  corn  in  a  day,  and  that  it  will  be 
cut  closer,  and  with  as  little  loss  in  shaking,  as  wilh  the  com- 
mon sickle.  On  the  second  day  the  reapers  cut  some  barley 
and  oats  ;  and  though  the  superiority  of  the  implement  was  not 
so  evident  as  on  the  first  occasion, (the  corn  being  mueli  lighter 
on  the  ground,)  it  was  on  the  whole  very  satisfactory.  They 
finished  by  another  trial  in  the  wheat  field. 

"There  appeared  some  difierence  of  opinion  as  to  the  advan- 
tage of  using  this  implement  on  all  occasions,  but  there  is  only 
one  opinion  as  to  itsdecided  superimily  in  cutting  strong  stand- 
ing corn.  Care  must  be  taken,  however,  to  clear  the  land  of 
stones  ;  and  where  this  is  done,  the  crop  will  be  cut  closer,  and 
as  clean,  wilh  the  Wainault  sythe,  as  it  can  be  by  the  modes 
practised  in  this  country,  and  at  considerably  less  expense. 

"  On  the  evening  of  the  ITtli,  the  party  proceeded  to  Dunse  ; 
and  next  day  exhibited,  in  a  field  of  barley  bebuigine  to  Mr. 
Logan,  of  Crumstain,  in  tlie  presence  of  General  Maitland, 
Mr.  Hay,  of  IJunse  Castle,  anil  a  number  of  the  most  respect- 
able farmers  in  the  neighbourhood.  The  barley  was  a  heavy 
crop  ;  and  in  an  hour  the  two  reapers  cut  COG  square  yard.s, 
equal  to  one-eighth  of  an  English  acre,  or  at  the  rate  of  one  acre 
three-eighths  in  a  day  of  eleven  hours.  Those  who  witnessed 
the  work  stated,  that  it  would  require  five  of  their  best  Irish 
reapers  to  cut  the  same  quantity  in  the  same  time.  The  trial 
gave  great  satisfaction,  and  several  gentlemen  took  immediate 
steps  to  enable  some  of  Iheir  woikmcn  to  employ  the  sythe. 

"  Ilavingarrived  at  Kelso  on  the  evening  of  the  ISlh,  arrange- 
ments were  made  for  a  short  trial  the  next  day,  to  suit  the  con- 
venience of  farmers  attending  the  market  ;  whilst  Saturday, 
the  20lli,  was  set  apart  for  putting  the  abilities  of  the  reapers 
to  a  full  anil  fair  lest.  Accordingly,  on  Friday  afternoon,  the 
use  of  the  instrument  was  exhibited  for  about  an  hour,  on  Mr. 
Dudgeon's  farm  of  Spy  law,  to  a  very  great  concourse  of  specta- 
tors, all  of  wlioio  appeared  to  take  a  most  lively  interest  in  the 
scene,  and  to  tlerive  much  satisfaction  from  it.  Next  day  the 
reapers  were  again  upon  the  same  ground  about  ten  o'clock, 
and  proceeded  lo  work  an  hour  on  a  very  heavy  crop  of  iiarley. 
riiey  cut  72(i  square  yards,  which,  on  a  day's  work  often  honrg, 
is  at  the  rate  of  three-fourths  of  an  English  acre  to  each  naper. 
The  ground  was  rather  stony,  and  some  impediment  from  the 
crowd  was  unavoidably  sustained,  otherwise,  as  asserted  by  the 
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reapers,  they  would  have  done  at  the  rate  of  an  acre  each  at 
least.  At  first  several  liindcrs  tied  and  set  up  the  sheaves  ; 
al'terwards  one  man  undertook  the  task,  and  pcrfornied  it:  but 
he  declared  he  coidd  not  have  gone  on  throughout  tlie  day,  and 
it  was  evidently  too  much  for  one  of  the  best  workers  lo  ac- 
complish. . 

"  The  ne,\t  trial  took  place  upon  some  very  light  oats,  and  it 
certainly  proved  that  the  sythe  was  quite  effectual  on  crops  of 
that  description,  a  fact  which  was  very  generally  doubted.  As 
there  happened  to  be  no  wheat  ready  for  cutting  on  Spylaw, 
the  next  and  third  trial  was  made  upon  a  field  of  wheat  near 
Kelso  ;  a  very  fair  crop,  and  the  ground  free  from  large  stones. 
The  day  hektg  far  spent,  the  lime  was  limited  to  a  quarter  of 
an  hour,  and  the  result  was  212  yards,  or  at  the  rate  of  one  acre 
and  three-fourths,  English  lueasure,  per  day  of  ten  working 
hours;  and  here  again  the  obstructions  from  the  crowd  were 
very  considerable.  The  whole  corn  taken  down  was  cut  closer 
to  the  ground,  and  cleaner,  than  by  the  sickle.  Three  of  the 
best  reapers  with  the  sickle,  cut  an  English  acre  per  day,  mak- 
ing also  bands  for  the  sheaves  ;  but  five  are  often  found  scarcely 
equal  to  the  same  work. 

•'  These  experiments  were  witnessed  by  a  committee  of  the 
Highland  Society,  a  Committee  of  the  Union  Agricultural  So- 
ciety, and  a  number  of  proprietors  and  eminent  agriculturists; 
and  at  intervals  a  number  of  intelligent  and  active  workers, 
who  had  been  brought  forward  for  the  purpose,  were  allowed 
to  use  the  scythes,  and  received  instructions  from  the  Flemings  ; 
and  many  of  them  shewed  considerable  expertness. 

"The  two  young  Flemings  are  sons  of  farmers  in  French 
Flanders,  (where  farms  seldom  much  exceed  100  acres,)  and 
their  names  are  J.  15.  Dupre,  and  Luis  Catteau,  the  (iist 
from  the  neighbourhood  ofDouay,  the  other  from  near  Liile. 
Their  behaviour  is  modest  and  unassuming;  they  are  very  intel- 
ligent, and  shew  a  most  praiseworthy  anxiety  for  information, 
particularly  in  statistical  and  agricultural  matters, on  which  they 
take  numerous  notes.  They  allege  they  cannot  do  so  much 
work  as  the  labourers  in  their  own  country,  who  depend  solely 
for  subsistence  on  their  daily  toil.  To  a  question  pointedly  put 
to  then),  if  the  sythe  could  be  used  with  advantage  when  the 
crop  was  on  an  acclivity  ;  they  unhesitatingly  replied,  '  Equally 
well  as  on  a  level  piece  of  ground  ;'  and  offered  to  prove  it.' 

Description  of  the  Plate.  This  implement,  called  in  England 
the  Hainault  sythe,  is  known  in  French  Flanders  under  the  name 
of  Piquet,  or  Petite  Faulx,  (small  sythe.)  It  is  composed  of  two 


parts,  fig.  1  and  2.  Fig  I  represents  the  piquet.  The  blade 
A  to  B,  is  21  inches  long  and  2J  inches  broad.  The  back  is  J  of 
an  inch  thick.  The  blade  is  fixed  into  the  handle  by  one  or 
rather  two  wedges  I,  I.  The  handle  from  I  to  C  is  seven- 
teen inches  long.  At  C  it  is  curved  ;  the  length  from  C  D, 
6.i  inches.     The   part  F,  G,  E,  is,  from  F  to  G,  3J  inches  wid.». 
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and  from  D  to  E,  4  inches  long. 
This  serves  as  a  balance  to  help 
the  workman.  At  H  is  a  small 
leather  strap,  in  which  the  work- c ' 
man  inserts  his  fore-finger.  In 
this  point,  where  they  place  their 
fore  finger,  is  the  centre  of  gra- 
vity. Fig.  2  is  called  the  crochet 
(the  hook.)  The  workman  uses 
it  with  his  left  hand,  to  gather  the 
quantity  of  corn  he  intends  to  cut, 
to  support  it  when  he  is  cutting, 
and  lay  it  afterwards  behind  him. 
This  hook  has  a  handle.  A,  B,  of 
the  length  of  three  feet  five  inches  ; 
its  shape  is  square  ;  it  has  at  the 
top  an  iron  hook  nailed  on  the 
wood:  its  length  from  A  to  C  is 
10§  inches.  The  small  opening  above  B  is  for  the  purpose  of 
inserling  the  blade,  so  as  to  prevent  the  workman  being  hurt, 
when  carrying  his  implement. 
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1  5  the  nineteenth  letter  of  our  alphabet.  In  Abbreviations, 
amongst  the  Koman  writers.  T.  stands  for  Titus,  Titius,  &c. 
Tab.  for  Tabularius;  Tab.  P.  H.  C.  for  Tahularius  provincis 
Hispanise  citcrioris ;  Tar.  Tarquinius  ;  Ti.  Tiberius  ;  Ti.  F. 
Tibcrii  filius  ;  Ti.  L.  Tiberii  libertus  ;  Ti.  N.  Tiberius  Nepos  ; 
T.J.  A.  V.  P.  v.  D.  tempora  judicem  arbitrumve  postulat  ut 
det  ;  T.  M.  P.  terminum  posuit;  T.  M.  D.  terminuni  dedica- 
•vit ;  Tr,  trans  ttihunus  ;  Tr.  M.  or  Mil.  tribunus  niililum  ;  T.  R. 
P.  L.  T).  E.  S.  trianiius  plebis  designatus  ;  T.  R.  A.  E.  R.  tribu- 
nus ,-rrarii  :  T.  V.  R.  C.  A.  P.  triumviri  capitales  ;  T.  R.  or 
TRIB.  POT.  tribunicia  potestata  ;  Tul.  H.  Tulus  Hostilius. 

TABBY,  in  Cnmmerce,  a  kind  of  rich  silk  which  has  under- 
gone the  operation  of  tabbying;  or  being  passed  through  a 
calender,  the  rolls  of  which  are  made  of  iron  or  copper,  vari- 
ously engraven  ;  which  hearing  unecpially  on  the  stuff,  renders 
the  surface  unequal,  so  as  to  reflect  the  rays  of  light  difierently, 
making  the  representation  of  waves  thereon. 

TABLE,  in  Perspective,  denotes  a  plane  surface,  supposed 
to  be  transparent,  and  perpendicular  to  the  horizon.  It  is 
always  imagined  to  be  placed  at  a  certain  distance  between  the 
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eye  and  the  objects,  for  the  objects  to  be  represented  thereon 
by  means  of  the  visual  rays  passing  from  every  point  thereof 
through  the  table  to  the  eye  ;  whence  it  is  called  perspective 
plane. 

TABLE,  among  the  Jewellers.  A  table-diamond,  or  other 
precious  stone,  is  that  whose  upper  surface  is  quite  flat,  and  the 
only  sides  cut  in  angles  ;  in  which  sense,  a  diamond  cut  table- 
wise,  is  used  in  opposition  to  a  rose-diamond. 

Tarle,  in  Mathematics,  systems  of  numbers  calculated  to  be 
ready  at  hand  for  the  expediting  astronomical,  geometrical,  and 
other  operations:  thus,  we  say  tables  of  the  stars;  tables  of 
sines,  tangents,  and  secants  ;  tables  of  logarithms,  rhumbs,  &:c. ; 
sexagenary  tables. 

TABLING,  a  sort  of  broad  hem,  formed  on  the  heads,  skirts, 
and  bottoms  of  a  ship's  sails,  to  strengthen  them  in  that  part 
which  is  attached  to  the  bolt-rope. 

T.\CCA,  a  genus  of  the  class  and  order  hexandria  nionogynia. 

TACHYGRAPHY,  the  art  of  writing  fast,  or  of  short  hand  ; 
of  which  authors  have  fnvented  several  methods. 

TACK,  a  rope  used  to  contine  the  foremost  lower  corners  of 
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the  courses  and  stay-sails,  in  a  fixed  position,  when  the  wind 
crosses  till'  ship's  course  (ilili(|\iily.  The  same  name  is  also 
given  to  the  rope  enipliiMil  to  pull  out  the  lower  ciirner  of  a 
sliKUIiii^-sail  to  the  cxtrrniily  ol  its  hooni.  The  main  sail  and 
lore-sail  of  a  ship  are  furnished  with  a  lark  on  each  si(lc,Hhieli 
is  formed  of  a  thick  rope,  taperinj;  to  the  end,  and  having  a 
knot  wrought  upon  the  largest  end,  hy  which  it  is  lirinly  re- 
tained in  tiie  clue  of  the  sail  ;  the  tack  therefore  extends  the 
sail  to  windward,  while  tlie  sheet  txlends  it  to  leeward. 

Tack,  is  also  api.lied,  hy  analogy,  to  that  part  of  any  sail  to 
which  the  tack  is  usually  fastened.  A  ship  is  said  to  he  on  ll.e 
starhoard  or  larhoard  tack,  when  she  is  close-hauled  with 
the  wind  on  the  starhoard  or  larhoard  side,  and  in  this  sense 
the  ilistaiK^'  she  sails  in  that  position  is  considered  ns  tire 
len^lh  of  the  tack,  althoirj,'h  this  is  more  IVci|Ueiilly  called  a 
lioaril.  To  Tark.  to  chaiifje  the  course  from  one  hoard  to 
another,  or  turn  the  ship  ahont  from  the  slurhoard  to  tire  lar- 
l)oard  lack,  or  five  veisn,  in  a  contrari|  wind.  It  is  performed 
I>V  turning  the  ship's  prow  siuUlenly  to  the  wind,  whereby  her 
head  sails  heinp  thrown  ahaek,  they  receive  the  impression  of 
the  wind  in  a  new  direction,  and  cause  her  to  fall  olf  from  the 
wind  to  the  other  tack. 

TAt'KING,  is  also  used  in  a  more  cnlari^ed  sense,  to  imply 
that  mamrnvrc  hy  which  a  ship  makes  an  ohlicpie  projrression 
to  windward,  in  a  zig-zag  direction  ;  this,  however,  is  more 
usually  called  heating  or  turning  to  windward.  The  operation 
of  tacking  is  thus  performed:  the  helm  being  put  to  the  lee- 
side,  the  commanding-ofliccr  calls  out,"  Helm  a-lce ;'  llie  head- 
s:iils  are  immediately  made  to  shiver  in  the  wind,  hy  casting 
loose  their  sheets  and  bowlines;  the  odrcer  then  calls,  'Raise 
tacks  and  sheets,'  which  is  executed  by  loosening  all  the  ropes 
which  confine  the  corners  of  the  lower  sails,  in  order  that  they 
may  be  more  readily  shifted  to  the  other  siilc.  \\  hen  the  ship 
has  turned  her  head  directly  to  the  wind,  the  order  is  given  to 
turn  about  the  sails  on  the  mizzen-mast,  hy  the  excliiniation, 
'  Haul  main-sail,  haul ;'  the  bow-lines  and  braces  are  then 
iifstantly  let  go  on  one  side,  and  as  expeditiously  drawn  in  on 
the  other  side,  so  as  to  wheel  the  yards  about  their  masts;  the 
lower  corner  of  the  main-sail  is,  by  means  of  its  tack,  pulled 
down  to  its  station  at  the  chess-tree,  and  the  after-sails  are  at 
the  same  tiinc  adjusted  to  stand  upon  the  other  board.  Finally, 
when  the  ship  has  fallen  oil'  five  or  six  points,  the  cornnianding- 
officer  calls,  '  Haul  olf  all,'  or,  '  Let  go  and  haul  ;'  then  the  sails 
on  the  foremast  arc  wheeled  about  by  their  braces,  and  as  the 
ship  has  a  tendency  to  fall  ofi',  she  is  r  becked  by  the  eflbrt  of 
the  helm,  which  is  for  that  purpose  shifted  to  the  now  lee-side. 
The  fore-tack,  or  lower  corner  of  the  foresail,  being  fixed  in  its 
place,  the  bowlines  are  hauled,  and  the  other  sails  are  properly 
arranged  to  the  wind,  which  is  called  trininiing  all  sharp.  In 
order  to  explain  the  theory  of  tacking  a  ship,  it  may  be  neces- 
sary to  premise  a  known  axiom  in  natural  philosophy,  that 
every  body  will  persevere  in  a  state  of  rest,  or  of  moving  uni- 
fornrly  in  a  right  line,  unless  it  be  compelled  to  change  its  state 
by  forces  impressed,  and  that  the  chairgc  of  inotirm  is  propor- 
tional to  the  moving  force  impressed,  and  is  marie  according  to 
the  right  line  in  which  that  force  is  exerted.  Hy  this  principle 
it  is  easy  to  conceive  h(rw  a  ship  is  con)|iellcd  to  turtr  in  any 
direction  hy  the  force  of  the  wind  acting  iijioii  her  sails  in  hori- 
zontal lines.  For  the  sails  may  be  so  arrange<l  as  to  receive 
thf  crirrcnt  of  air  either  directly,  or  more  or  less  obliquely  ; 
hence  the  motion  comniunieatcd  to  the  sails  must  of  necessity 
conspire  with  that  of  tire  wind  upon  their  surfaces.  To  make 
the  ship  tack,  or  turn  round  with  her  bead  to  the  windward,  it 
is  therefore  necessary,  after  she  has  received  the  first  impression 
from  the  helm,  that  the  head-sails  should  be  so  disposed  as  to 
diinin.ish  lire  cllort  of  the  wind,  in  tlie  first  instant  of  her  motion, 
and  that  the  whole  force  of  the  wind  should  be  exerted  on  the 
after-sails,  which,  operating  on  the  ship's  stem,  carries  it  round 
like  a  weathercock.  IJut  since  the  action  of  the  after-sails  to 
turn  the  ship  will  unavoidably  cease  when  her  head  points  to 
the  windward,  it  then  becomes  necessary  to  use  the  head-sails 
to  prevent  her  from  falling  oil',  and  returning  to  her  former 
situation.  These  are  accordingly  laid  aback  on  the  lee-side, 
to  push  the  vessel's  forepart  towards  the  appointed  side  till  she 
has  fallen  into  the  line  of  her  course  thereon,  and  fixed  her  sails 
to  conform  with  that  situation. 


T.\rKLK,  a  machine  formed  by  the  eominuiiication  of  a  rope 
with  an  assemblage  of  blocks,  and  known  in  mrelianics  by  lliu 
name  of  pulley.  Taikles  are  used  in  a  ship  to  raise,  remove, 
or  scenic  weighty  bodies,  to  support  the  masts,  or  to  extend 
the  sails  and  riggiirg  ;  they  arc  nroveahle,  «s  cninmunicating 
with  a  runirer,  or  fixed,  as  bciirg  hooked  in  an  immoveable 
situation;  aird  they  are  more  or  less  coiirplicated  in  proportion 
Ir)  the  elleets  which  thi'y  are  intended  to  produce.  The  appli- 
eati<in  of  the  tai'kle  lo  mrchaniial  purposes  is  called  hoisting 
or  bowsing,  (himml  'J'mlilf.  inrplies  the  anchors,  cables,  &c. 
Tack  'I'nchle,  a  small  tackle  used  to  pull  down  the  taek.s  of  the 
principal  sails  lo  their  respective  stations,  and  parliiularly 
attached  to  the  main-sails  of  brigs,  sloops,  cutters,  and  schoon- 
ers.   For  various  other  tackles,  sec  their  particular  epithets. 

TA(;rK\S,  in  Ihi-  art  of  War,  is  the  nuthod  of  disposing 
forces  to  the  best  advantage  in  order  of  battle,  and  of  pciforn!- 
ing  the  several  military  motions  and  cvoliilions. 

T.nNI.V,  in  Natural  History,  'J'apc  H'wim.  Gmclin  has 
eininieratcd  almost  one  hundred  rpceies,  besides  varieties:  lie 
has  divided  them  into  sections.  A.  Those  found  in  other  part.s 
besiiles  the  intestines,  and  furnished  v\itli  a  vesicle  behind. 
U.  Those  founil  in  the  intestines  only,  and  without  a  terminal 
vesicle.  C.  Those  with  the  head  unarmed  with  hooks.  The 
worms  of  the  first  siclion  are  found  inl'eslirrg  mammalia,  rep- 
tiles, and  fish.  Those  of  the  second  section  arc  found  in  the 
mammalia,  in  birds,  and  in  fish;  and  th  isc  of  the  third  section 
infesl  mammalia,  birds,  reptiles,  and  fish.  This  genus  of  worms 
are  desliin  d  to  feed  <rn  the  juices  of  various  animals,  and  are 
usually  found  in  the  alimentary  canal,  generally  at  the  upper 
part  of  it.  They  arc  sometimes  found  in  great  numbers,  and 
occasion  the  most  distressing  disorders.  They  have  the  powci 
of  reprodrrcing  parts  which  have  been  broken  oil",  and  are  there- 
fore rciiiovcd  with  the  utmost  difficulty:  they  are  oviparous, 
and  discharge  their  eggs  from  the  ajrerturcs  on  the  joints. 

TAFFAREL,  the  uppermost  part  of  a  ship's  sicro,  being  a 
curved  piece  of  wood,  and  usually  ornamented  with  some 
device  in  sculpture. 

TAIL  OF  A  Gali;,  a  name  given  by  sailors  to  the  latter  part 
of  a  storm,  wherein  its  violence  is  considerably  abated. 

Tail-7J/oc/;,  a  single  block,  having  a  short  piece  of  rope 
attached  to  it,  by  which  it  may  be  fastened  to  airy  object  at 
pleasure,  either  for  conveyance,  or  to  ineieasc  the  force  applied 
to  the  said  oliject. 

TAKING-In,  among  Seamen,  the  act  of  brailing  up  and  furl- 
ing the  sails  at  sea,  parlicnl  irly  when  the  wind  increases  ;  and 
is  generally  used  in  opposition  to  setting. 

TALC,  in  Mineralogy,  a  stone,  the  rharacters  of  which  are, 
a  specific  gravity  betneen  3o834  and  2'J'JO-2  ;  a  texture  e.-»sy  to 
be  scraped  with  the  knife;  a  soft  and  niicluous  surface;  Ihe 
primitive  form  of  a  right  rhomboidal  prism,  its  bases  having 
angles  of  1'20  degrees  and  GO  degrees,  and  in  which  sections 
parallel  with  these  bases  are  easily  obtained.  Its  integrant 
molecule  has  the  same  form. 

TALENT,  a  money  of  account  amongst  the  ancients,  equal 
to  £342  sterling.  Among  the  Jews,  a  talent  in  weight  was 
equal  to  60  nianeh,  or  113  pounds,  10  ounces,  1  pennyweight, 
10  and  two-seventh  grains. 

TALES  is  used  in  Law,  for  a  supply  of  men  impannelled  on  a 
jury,  and  not  appearing,  or  on  their  appearance  challenged 
and  disallowed,  when  the  judge,  upon  motion,  orders  a  supply 
to  be  made  by  the  sheriff  of  one  or  more  such  persons  present 
in  court,  to  make  up  a  full  jury. 

TALLt^W,  animal  fat  melted  down  and  clarified  ;  but  the 
name  is  frequently  given  to  this  unctuous  substance  in  its  most 
simple  state.  After  domestic  purposes  are  supplied,  Ihe  iireat 
consumption  is  in  the  making  of  soap  and  candles,  and  in  the 
dressing  of  leather. 

Tali.ow  'free.  In  China  this  tree  grows  in  great  abundanr'e. 
It  is  about  Ihe  height  of  a  pear  tree,  and  in  habit  it  rcvembles 
that  of  Ihe  cherry.  The  seeds,  w  hich  arc  numerous,  are  sepa- 
rated from  the  white  substance  in  which  tlre\  are  enclosed,  by 
being  steeped  ten  or  fifteen  days  in  water;  after  which,  bein^ 
put  into  a  press,  a  glutinous  oil  drops  from  tlrcin.  which  soon 
hardens  into  the  consistence  of  animal  tallow.  The  seed  is  also 
sometimes  boib-d  in  water,  when  the  oil  is  foonii  floating  on  its 
surface.  Candles  made  of  this  substance  are  very  white,  and, 
U  T 
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acccrding  to  Sir  George  Staunton,  are  firmer  than  those  of 
common  tallow,  as  well  as  free  from  all  oflensive  odour  ;  but  he 
thinks  them  interior  to  such  as  are  ma<le  of  wax  or  spermaceti. 
The  Chinese  frequently  colour  this  tallow  with  vermilion,  to 
add  to  its  beauty. 

TALLY,  a  piece  of  wood,  on  which  retailers  cut  notches  to 
mark  the  goods  delivered  out  on  credit.  Tallies  are  taken  as 
evidence  in  courts  of  justice,  as  much  as  books. 

TALLYING-Att,  a  phrase  applied  to  the  act  of  pulling  aft 
the  sheets  or  lower  corners  of  the  main-sail  and  fore-sail. 

TALMUD,  or  Thalmud,  among  the  Jews,  a  collection  of  the 
doctrines  of  their  religion  or  morality. 

T.\LPA,  the  Mole,  a  genus  of  quadrupeds  of  the  order  ferae. 
The  common  mole  is  about  six  inches  in  length,  without  the 
tail.  Its  body  is  large  and  cylindrical,  and  its  snout  strong  and 
cartilaginous.  Its  skin  is  of  extraordinary  thickness,  and 
covered  with  a  fur,  short,  but  yielding  to  that  of  no  other  animal 
in  tineness.  It  hears  with  particular  acuteness,  and,  notwith- 
standing the  popular  opinion  to  the  contrary,  possesses  eyes, 
which  it  is  stated  to  be  able  to  withdraw  or  project  at  plea- 
sure. It  lives  partly  on  the  roots  of  vegetables,  but  principally 
on  animal  food,  such  as  worms  and  insects,  and  is  extremely 
voracious  and  fierce.  Shaw  relates,  from  Sir  Thomas  Brown, 
that  a  mole,  a  toad,  and  a  serpent,  have  been  repeatedly 
enclosed  in  a  large  glass  vase,  ami  that  the  mole  has  not  only 
killed  the  others,  but  has  devoured  a  very  considerable  part  of 
them.  It  abounds  in  soft  ground,  in  which  it  can  dig  with  ease, 
and  which  furnishes  it  with  the  greatest  supply  of  food.  It 
foims  its  subterraneous  ajjartments  with  great  facility,  by  its 
snout  and  I'cit,  and  with  a  very  judicious  reference  to  escape 
and  comfort.  It  produces  four  or  five  young  in  the  spring,  in 
a  nest  a  little  beneath  the  surface,  composed  of  moss  and 
herbage.  It  is  an  animal  injurious  to  the  grounds  of  the  farmer, 
by  tlirorting  up  innumerable  hills  of  mould,  in  the  construction 
of  its  habitation,  or  the  pursuit  of  its  food  ;  and  many  persons 
obtain  their  subsistence  from  the  premiums  which  are,  on  this 
account,  given  for  their  destruction.  Moles  can  swim  with 
considerable  dextirily,  and  are  thus  furnished  with  the  means 
of  escape  in  those  sudden  inundations  to  vihich  they  are  fre- 
quently exposed.     In  Ireland,  the  mole  is  unknown. 

TAMARICK,  a  large  shrub  much  used  in  some  parts  in 
making  quickset  hedges.     The  French  sort  is  chielly  used. 

TAMARINDUS,  the  Tamarind  Tree,  a  penus  of  plants 
arranged  by  Linnicus  under  the  class  of  triandria  and  order  of 
nionogynia.  The  timber  of  the  tamarind  tree  is  heavy,  firm, 
and  hard  ;  sawn  into  boards,  it  is  converted  to  many  useful 
purposes  in  building.  The  fruit  is  used  both  in  food  and  medi- 
cine. In  many  parts  of  America,  particularly  in  Cura^oa,  they 
eat  abundance  of  it  raw,  without  any  inconvenience.  In  Mar- 
tinico  also,  they  eat  the  unripe  fruit,  even  of  the  most  austere 
kind. 

TAMBAC,  a  mixture  of  gold  and  copper,  which  the  people  of 
Siam  hold  more  beautiful  and  valuable  than  gold  itself. 

TAMBOUR,  in  Architecture,  a  term  applied  to  the  Corin- 
thian and  Composite  capitals. 

Tamboi'r,  in  the  Arts,  is  a  species  of  embroidery,  in  which 
threads  of  gold,  silver,  and  silk,  are  formed  into  leaves,  flowers, 
or  other  figures. 

TAMPING,  in  Mining,  is  the  clay,  or  other  matter,  rammed 
into  a  hole  made  in  a  rock,  for  blasting  with  gunpowder. 

TAMPION,  or  Tompion,  a  stopple  or  plug  which  closes  up 
a  hole  in  a  vessel.  In  Gunnery,  it  is  a  wooden  cylinder  put 
into  the  muzzles  of  cannon,  &c.  to  prevent  the  dust  or  wet  from 
entering. 

TAN,  the  bark  of  the  oak  chopped  and  ground  in  a  tanning 
mill  into  a  coarse  powder,  to  be  used  in  the  tanning  of  leather. 

TANGENT,  in  Geometry,  is  defined,  in  general,  to  be  a  right 
line,  which  touches  any  arch  of  a  curve,  in  such  a  manner  that 
no  right  line  can  be  drawn  betwixt  the  right  line  and  the  arch. 

T.4NNIN.  This,  which  is  one  of  the  immediate  principles  of 
vegetables,  was  first  distinguished  by  Seguin  from  the  gallic 
acid,  with  which  it  had.  been  confounded  under  the  name  of 
the  astringent  principle.  He  gave  it  the  name  of  tannin,  from 
its  use  in  the  tanning  of  leather,  which  it  effects  by  its  charac- 
teristic property,  that  of  forming  with  gelatin  a  tough  insoluble 
matter. 


TANNING.  The  several  kinds  of  leather  are  prepared  from 
the  skins  of  animals,  macerated  for  a  long  time  with  lime  and 
water,  to  promote  the  separation  of  the  hair  and  wool,  and  of 
the  fat  and  fleshy  parts,  in  which  recourse  is  also  had  to  the 
assistance  of  mechanical  pressure,  scraping,  and  the  like.  The 
skin,  when  thus  deprived  of  its  moist  putiescible  part,  and 
brought  considerably  toward  the  slate  of  mere  fibre,  is  tanned 
by  maceration  «ith  certain  astringent  substances,  particularly 
tlie  bark  of  the  oak  tree.  — The  hide  consists  almost  wholly  of 
gelatin,  and  all  that  is  necessary  is,  to  divest  it  of  the  hair, 
epidermis,  and  any  flesh  or  fat  adhering  to  it.  This  is  com- 
monly done,  after  they  have  been  soaked  in  v\ater  some  time, 
and  bandied  or  trodden  to  cleanse  them  from  filth,  by  immers- 
ing them  in  milk  of  lime.  Some,  instead  of  lime,  use  a:i 
acescent  infusion  of  barley  or  rye  meal,  or  spent  tan;  and 
others  recommend  water  acidulated  with  sulphuric  acid. 
Similar  acidulous  waters  are  afterwards  employed  for  raising 
or  swelling  the  hide,  when  this  is  necessary.  The  skins  thus 
prepared,  arc  finally  to  undergo  what  is  properly  called  the 
tanning.  This  is  usually  done  by  throwing  into  a  pit,  or 
cistern,  made  in  the  ground,  a  quantity  of  ground  oak  bark  that 
has  already  been  used,  and  on  this  the  skins  and  fresh  bark  in 
alternate  layers,  covering  the  whole  with  half  a  foot  of  tan,  and 
treading  it  well  down.  The  tanning  may  be  accelerated  by 
adding  a  little  water. 

TANTALITE,  a  metallic  fossil.  Colour  between  bluish-grey 
and  blackish-grey.  Surface  smooth,  with  some  lustre.  Lustre 
metallic.  Fracture  compact.  Streak  blackish  grey,  approach- 
ing brown.  Very  bard.  Not  magnetic.  Specific  gravity  7  953. 
Composed  of  the  oxides  of  tantalian,  iron,  and  niangaiiese. 

TANTALUS,  the  Uis,  in  Natural  History,  a  genus  of  birds 
of  the  order  gralhe.  There  are  nineteen  species,  of  which  wc 
shall  notice  the  following.  T.  loculator,  the  wood  ibis,  is  of  the 
size  of  a  goose,  and  the  T.  ibis  or  the  Egyptian  ibis,  is  more  than 
three  feet  long,  and  as  large  as  a  slork.  On  the  retreating  of 
the  Nile,  it  is  found  in  Lower  Egypt  in  great  numbers,  subsist- 
ing on  insects  and  frogs.  It  perches  on  palm  trees,  and  sleeps 
in  an  erect  attitude,  its  tail  touching  its  legs.  It  is  supposed 
by  some  naturalists  to  be  the  ibis  of  the  ancients,  and  is  known 
to  destroy  and  devour  serpents. 

TAPESTRY,  a  kind  of  woven  hangings  of  wool  and  silk,  fre- 
quently raised  and  enriched  wiih  gold  and  silver,  representing 
figures  of  men,  animals,  landscapes,  histories,  &c. 

TAPIR,  the  name  of  an  animal  found  in  some  parts  of  Ame- 
rica. In  size,  it  is  about  that  of  a  stout  calf,  and  in  shape  bears 
some  resemblance  to  a  hog. 

TAPPING,  the  act  of  piercing  a  tree  or  barrel,  to  extract  its 
juices  or  liquor.  In  Surgery,  it  is  an  operation  performed  on 
dropsical  persons. 

TAR,  a  thick,  black,  unctuous  substance,  obtained  from  old 
pines  and  fir  trees  by  burning  them  with  a  smothering  heat. 

Tar,  a  kind  of  liquid  gum,  which  is  procured  from  pines  or 
fir-trees,  and  is  used  to  pay  the  sides  of  ships  aud  boats,  and 
their  rigging  and  yards,  in  order  to  preserve  them  from  the 
efl'ccts  of  the  weather. 

TARANTULA,  a  species  of  spider,  the  bite  of  which  it  is 
extremely  dilhcult  to  cure  ;  and,  even  after  a  cure  has  been 
effected,  the  patient  has  usually  some  annual  adection,  from  the 
latent  poison  of  the  insect. 

TARE,  in  Agriculture,  a  plant  of  the  vetch  kind,  of  which 
there  arc  two  sorts. 

TARE,  is  an  allowance  for  the  outside  package  that  oontains 
such  goods  as  cannot  be  unpacked  without  detriment;  or  for 
the  papers,  threads,  bands,  &c.  that  enclose  or  bind  any  goods, 
imported  loose  ;  or  though  imported  in  casks,  chests,  &c.  yet 
cannot  be  unpacked  and  weighed  net. 

TARGIONIA,  a  genus  of  plants  of  the  class  of  cryptogamia, 
and  natural  order  of  alga;. 

TARGUM,  a  name  whereby  the  Jews  call  the  Chaldee  para- 
phrases or  expositions  of  the  Old  Testament,  in  the  Chaldee 
language. 

TARIFF,  a  table  or  catalogue  usually  drawn  in  an  alphabe- 
tical order,  containing  the  names,  and  amount  of  duties  paid 
on  several  kinds  of  merchandise. 

TARPAWLING,  a  broad  piece  of  canvass,  well  daubed 
with  tar,  and  used  to  cover  the  hatchways  of  a  ship  at  sea,  to 
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prevent  tin-  iiciiolratinn  of  the  rain  or  sca-w  alcr,  wliiili  may  at 
tiriu'S  riisli  over  tlic  (lc<-k,s. 

TA  lUv  AS,  or  Tl  RllAS.  A  volcanic  carlli  ii.s<(l  as  a  cement. 
It  does  not  (lider  nuieli  in  its  principles  I'rom  piizzolana  ;  hot  it 
is  niiieli  more  compact,  hard,  porous,  and  spongy.  It  is  k' "e- 
I  ally  of  a  w  liilisli->  cllo«  colour,  and  contains  mere  lieteropeneoiis 
particles,  as  spar,  quailz.  schorl,  fic.  and  something  more  of  a 
calcareous  cartli.  It  cllcrvesces  h  itii  acids,  is  magnetic,  and 
lusihlc /XT  *('.  \\'licn  pulverized,  it  serves  as  a  ci  nicnt.  like 
puzzolana.     It  isl'ound  in  Germany  and  Sweden.     Sec  LiMl-.. 

TAItTAN,  a  small  eoaslins  vessel  naviicated  in  the  Medi- 
terranean sc;i,  and  having  oidy  one  mast  and  a  howsprit,  the 
jirincipal  sail,  which  is  very  large,  being  extended  by  a  lateen 
yard. 

T.VI{T.\K.  or,  aecordingto  the  new  chemislry,  Inrtrat  n/jtoldss. 
is  obtained  in  a  state  of  impurity,  incrusled  cm  the  bottom 
and  sides  of  c^asks  in  which  wine  has  been  kept.  It  is  after- 
wards puriiied  by  dissolving  ii  in  boiling  water,  and  fdtcring 
it  while  hot.  On  cooling,  it  deposiisthe  pure  salt  in  very  irre- 
gular crystals.  In  this  state  it  is  sold  under  the  name  of  crys- 
tals or  cream  of  tartar. 

T.VRTAKIC  ACID.  Scheele  vpas  the  llrst  who  obtained  this 
acid  in  a  separate  state.  He  communicated  his  proecs.s  for  ob- 
taining it  to  Retzius,  who  published  it  in  the  Stockholm  Trans- 
actions for  1770.  It  consisted  in  boiling  tartar  with  lime,  and 
in  decomposing  the  tartrat  of  lime  thus  formed  by  means  of  sul- 
phuric acid.  The  process  employed  at  present  for  obtaining 
tartaric  aeiil,  which  is  the  same  with  that  of  scheele,  is  the  fol- 
lowing : — Dissolve  tartar  in  boiling  water,  and  add  to  the  solu- 
tion powdered  chalk  till  all  effervescence  ceases,  and  the  liipiid 
ceases  to  redden  vegetable  blues.  Let  the  liquid  cool,  and  then 
pass  it  through  a  liltre.  A  quantity  of  tartrat  of  lime  (which  is 
an  insoluble  white  powder)  remains  upon  the  fdtre.  Put  this 
tartral, previously  well  washed,  into  a  glass  cucurbite,  and  pour 
on  it  a  quantity  of  sulphuric  acid  equal  to  the  weight  of  the 
chalk  employed,  which  must  be  diluted  with  w  ater.  Allow  it 
to  digest  for  twelve  hours,  stirring  it  occasionally.  The  sulphu- 
ric acid  displaces  the  tartaric ;  sulphat  of  lime  remains  at  the 
bottom,  Hliiic  the  tartaric  acid  is  dissolved  in  the  liquid  part. 
Decant  olV  this  last,  and  try  whether  it  contains  any  sulphiiiic 
acid;  this  is  done  by  dropping  in  a  little  acetat  of  lead;  a  pre- 
cipitate appears  which  is  insoluble  in  acetic  acid,  if  sulphuric 
acid  Is  present,  but  soUible  if  it  is  absent.  If  sulphuric  acid 
is  pr(;sent,  the  liquid  must  be  digested  again  on  some  more 
tartrat  of  lime;  if  not,  it  is  to  be  slowly  evaporated,  and  about 
onrthird  part  of  the  weight  of  the  tartar  employed  is  obtained 
of  crvstallized  tartaric  acid. 

T.\in"RATS,  salts  formed  with  the  tartaric  acid. 

TASTU,  a  sensation  excited  by  means  of  the  organs  of  this 
sense,  the  papilla;  of  the  tongue,  &c.  Taste  is  also  used  in  a 
figurative  manner  for  the  judgment  and  discernment  of  the 
mind. 

TAUGHT,  the  state  of  being  extended  or  stretched  out,  and 
is  usually  applied  in  opposition  to  slack. 

Taught  Sail,  implies  a  great  quantity  of  set  sail. 

TAUNT,  an  epithet,  at  sea,  signifying  high  or  tall.  It  is 
particularly  expressed  of  the  masts,  when  they  are  of  an  ex- 
traordinary length,  as  square  is  applied  to  the  yards  on  the 
same  occasion. 

TAURUS,  the  Bull  8.  's  the  second  of  the  spring  signs, and 
the  sun  enters  it,  according  to  the  fixed  zodiac  of  Hipparchus, 
on  the '20th  of  April ;  but  reckon! tig  by  the  moveable  zodiac,  or  the 
recession  of  the  equinoxes,  the  tian.sit  lakes  placeabout  the  I'2th 
of  May.  The  earth  is  now  in  Scorpio,  and  the  Sun  as  seen  from 
the  earth  appears  in  Taurus,  the  north  poleeonics  now  more  into 
the  light,  and  the  days  increase  as  the  nights  decrease  in  length, 
at  al4  places  N  of  the  Equator.  On  the  .oth  of  May  the  earth  is 
in  the  16lh  degree  of  Scorpio,  and  the  sun  as  seen  from  the  earth 
appears  in  the  16th  degree  of  Taurus.  The  tropic  of  Cancer  is 
now  in  the  light  from  a  little  after  5  o'clock  in  the  morning,  till 
about  7  in  the  c\ening;  the  parallel  of  London,  from  half  an 
hour  past  •!,  till  half  an  hour  past  7 ;  the  polar  circle  from;! 
till  i> ;  and  a  large  tract  roun<l  the  N  pole  has  day  all  the '21 
hours,  for  many  rotations  of  the  earth  on  its  axis.  'The  Hyadcs 
and  Pleiades,  though  denominated  constellations,  are  integral 
parts  of  Taurus. 


l!i)ii)iiiarii$  nud  Ciiiiteiils, —  N.  by  Perseus  and  .Vuriga  ;  E.  by 
(Jemini  ;  .S.  by  Orion  anil  Kridanus  ;  and  W.  by  Aiics.  There 
arc  III  stars  in  this  constellation. 

T.VUTOLOGY,  a  needless  repetition  of  the  same  sen.^e  in 
dilfcrent  words. 

TAWINt;,  I  he  art  of  dressing  the  skins  of  sheep.  Iamb,  kid, 
and  goats,  in  w  bite,  for  divers  manufactures,  particularly  gloves. 

T.W,  an  impost  laid  l)>   government  on  almost  ever*  thing. 

TAXl.S,  in  IJolany,  )  <u)  7V<c,  a  genus  of  the  dioecia  mo- 
nodelphia  class  and  order.  Natural  order  of  conifera-.  The 
yew-tree  is  a  native  of  Europe,  North  America,  and  .lapan  ; 
its  proper  situation  is  in  mountainous  woods,  or  n)ore  parti- 
culatly  the  clefts  of  high  calcareous  rocks.  England  formerly 
possessed  great  abiinilance,  and  it  is  now  not  very  uncoinmoti 
in  a  wild  slate,  in  somi;  parts  of  the  country.  Of  planted  trees 
there  aie  yet  several  in  church-yards. 

TEA,  a  valuable  shrub,  that  abounds  in  China  and  .lapan. 
Its  leaves  only  arc  imported  into  Europe,  the  inlusion  of  which 
is  too  well  known  to  reipiire  any  partiiiilar  dcscriplion.  The 
dilletcnce  in  the  cpialilies  of  tea  is  generally  thought  to  arise 
from  the  season  in  which  the  leaves  arc  gathered,  and  the  man- 
ner in  which  they  are  preserved.  The  consumption  of  this 
article,  in  England  alone,  is  almost  incredible. 

TE.\K,  a  valuable  tind.'Cr  whi(-h  abounds  in  various  parts  of 
the  East  Indies,  and  is  applied  to  domestic  and  nautical  pur- 
poses. Ships  built  with  teak  are  far  more  durable  in  the 
Indian  seas  than  those  made  of  English  oak. 

TEAL,  the  smallest  species  of  bird  of  the  duck  kind. 

TE.\M,  the  number  of  horses,  oxen,  or  other  animals,  united 
together  to  draw  a  cart,  wasgon,  or  other  carriage. 

TEASEL,  a  species  of  plant  much  used  in  cloth  manufac- 
tories, for  raising  the  nap  on  the  article  made.  It  is  much 
cultivated  in  those  districts,  but  in  others  it  is  considered  as  a 
weed,  and  destroyed. 

TECHNICAL,  expresses  somewhat  relating  to  arts  and  sci- 
ences ;  in  this  sense  we  say  technical  terms.  It  is  also  particu- 
larly applied  to  a  kind  of  verses  wherein  are  contained  the  rules 
or  precepts  of  any  art,  thus  digested  to  help  the  memory  to  re- 
tain them. 

TEETH.  The  basis  of  the  substance  that  forms  the  teeth,  like 
that  of  other  bones,  appears  to  be  phosphate  of  lime.  The  ena- 
mel, however,  according  to  Mr.  llatchett,  dillers  from  other 
bony  substances  in  being  destitute  of  cartilage;  for  raspings  of 
enamel,  when  macerated  in  diluted  acids,  he  found  were  wholly 
dissolved;  while  raspings  of  bone,  treated  in  the  same  manner, 
always  left  a  cartilaginous  substance  untouched. 

TELEGRAPH,  is  the  name  very  properly  given  to  an  instru- 
ment, by  means  of  which  information  may  be  almost  instan- 
taneously conveyed  to  a  considei  able  distance.  The  telegraph, 
though  it  has  been  generally  known  and  used  by  the  moderns 
only  for  a  few  years,  is  by  no  means  a  modern  invention.  There 
is  reason  to  believe  that  amongst  the  Greeks  there  was  some 
sort  of  telegraph  in  use.  A  (ireek  play  begins  with  a  scene,  in 
w  hicli  a  watchman  descends  from  the  top  of  a  tower  in  Greece, 
and  gives  the  information  that  Troy  was  taken  :  "  I  have  been 
liwktny  out  these  ten  years  (says  lie)  to  see  when  that  would 
happen,  and  this  night  it  is  done."  Of  the  antiquity  of  a  mode 
of  conveying  intelligence  quickly  to  a  great  distance,  this  is 
certainly  a  proof.  The  Chinese,  when  they  send  couriers  on  the 
groat  canal,  or  when  any  great  man  travels  there,  make  signals 
by  lire  from  one  day's  journey  to  another,  to  have  every  thing 
prepared  ;  and  most  of  the  barbarous  nations  used  formerly  to 
give  the  alarm  of  war  by  lires  lighted  on  the  hills  or  rising 
grounds.  Polybius  calls  the  diliercnt  instruments,  used  by 
the  ancients  for  communicating  information,  lire-signals. 

A  new  method,  invented  by  Cleoxcnus,  (others  say  Demo- 
critus,)  and  very  much  improved  by  Polybius,  as  he  himself 
informs  us,  is  as  follows  :  'I'ake  the  letters  of  the  (Greek)  alpha- 
bet, and  divide  them  into  five  parts,  each  of  which  will  consist 
of  live  letters,  except  the  last  division,  which  will  have  only 
four.  Let  these  be  fixed  on  a  board  in  live  columns.  The  man 
who  is  to  give  the  signals,  is  then  to  begin  by  holding  up  two 
torches,  which  he  is  to  keep  aloft  till  the  other  paity  has  also 
shewn  two.  This  is  only  to  shew  that  both  sides  are  ready.  These 
first  torches  are  then  withdrawn.  IJoth  parlies  are  provided 
with   boards,  on  which  the  letters  are  disposed   as   forraerly 
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described.  The  person,  then,  who  gives  the  signal,  is  to  hold 
up  torches  on  the  left,  to  point  out  to  the  other  party  from  what 
column  he  shall  take  the  letters  as  they  are  pointed  out  to  him. 
If  it  is  to  be  from  the  first  column,  he  holds  up  one  torch;  if 
from  the  second,  two ;  and  so  on  for  the  others.  He  is  then  to 
bold  up  torches  on  the  right,  to  denote  the  particular  letter  of 
the  column  that  is  to  be  taken.  All  this  must  have  been  agreed 
on  beforehand.  The  man  who  gives  the  signals  must  have  an 
instrument  consisting  of  two  tubes,  and  so  placed  as  that,  by 
looking  through  one  of  them,  he  can  see  only  the  right  side, 
and  through  the  other  only  the  left,  of  him  whom  he  is  to  ansn  er. 
The  board  must  be  set  up  near  this  instrument;  and  the  station 
on  the  right  and  left  must  be  surrounded  with  a  wall  ten  feet 
broad,  and  about  the  height  of  a  man,  that  llie  torches  raised 
above  it  may  give  a  clear  and  strong  light,  and  lhalwl)en  taken 
down  they  may  be  completely  concealed.  Let  us  now  suppose 
that  this  information  is  to  be  communicated— /I  mimher  of  the 
auxiliaries,  about  a  hundred,  have  gone  over  to  the  enemy.  In  the 
fir.st  place,  words  must  be  chosen  that  will  convey  the  informa- 
tion in  the  fewest  letters  possible;  as,  yl  hundred  Cretans  have 
deserted,  KpEref  tKaroi/  a(p'  ijfiuiv  t]VToiio\i}(!av.  Having  written 
down  this  sentence,  it  is  conveyed  in  this  manner:  Tlie  first 
letter  is  a  K,  which  is  in  the  second  column  ;  two  torches  are 
therefore  to  be  raised  on  the  left  hand,  to  inform  tlie  person 
who  receives  the  signals  to  look  into  that  particular  column. 
Then  five  torches  are  to  be  held  up  on  the  right,  to  mark  the 
letter  h,  which  is  the  left  in  the  column.  Then  four  torches  are 
to  be  held  up  on  the  left,  to  point  out  the  p  (r),  which  is  in  the 
fourth  column,  and  tv»o  on  the  right,  to  shew  that  it  is  the 
second  letter  of  that  column.  The  other  letters  are  pointed  out 
in  the  same  manner.  Such  was  the  pi/rsia  or  telegraph  recom- 
mended by  Pol)  bins.— But  neither  this,  nor  any  other  method 
mentioned  by  the  ancients,  seems  ever  to  have  been  brought 
into  general  use  ;  nor  does  it  appear,  that  the  moderns  had 
thought  of  such  a  machine  as  a  telegraph  till  the  year  1603, 
when  the  Marquis  of  Worcester,  in  his  Century  of  Inventions, 
affirmed  that  he  had  discovered  "  a  method  by  which,  at  a  win- 
dow, as  far  as  eye  can  discover  black  from  white,  a  man  may 
hold  -iiscourse  with  his  correspondent,  without  noise  made  or 
notice  taken;  being,  according  to  occasion  given,  or  means 
aflorded,  ex  re  nata,  and  no  need  of  provision  beforehand  ; 
though  much  better  if  foreseen,  and  course  taken  bv  miilual 
consent  of  parties."  This  could  be  done  only  by  means  of  a 
telegraph,  which,  in  the  next  sentence,  is  declared  to  have  been 
rendered  so  perfect,  that  by  means  of  it  the  correspondence 
could  be  carried  on  "  by  night  as  w  ell  as  by  day,  though  as  dark 
as  pitch  is  black." 

Dr.  Hooke,  whose  genius  as  a  mechanical  inventor  was 
perhaps  never  surpassed,  delivered  a  "  Discourse  to  the  Royal 
Society,  May  21,  1684,  shewing  away  how  to  communicate  one's 
uiind  at  distances,"  of  30,  40,  100,  120,  &,c.  miles,  "  in  as  short 
a  time  almost  as  a  man  can  write  what  he  would  have  scut."  He 
takes  to  his  aid  the  then  recent  invention  of  the  telescope,  and  ex- 
plains the  method  by  which  characters  exposed  at  one  station  may 
be  rendered  plain  and  distinguishable  at  the  others.  He  directs, 
'•  First,  for  the  stations  ;  if  they  be  far  distant,  it  will  be  neces- 
.sary  that  they  should  be  high,  and  lie  exposed  to  the  sky  ;  that 
there  be  no  higher  hill,  or  part  of  the  earth  beyond  tliem,  that 
may  hinder  the  distinctness  of  the  characters  that  are  to  appear 
(lark,  the  sky  beyond  them  appearing  white;  by  which  means 
also  the  thick  and  vaporous  air  near  the  ground  will  be  passed 
over  and  avoided."  "  Next,  the  height  of  the  stations  is  advan. 
tageous,  upon  the  account  of  the  refractions  or  inflections  of 
the  air."  "  Next,  in  choosing  of  these  stations,  care  must  be 
taken,  as  near  as  may  he,  that  there  be  no  hill  that  interposes 
between  them,  that  is  almost  high  enough  to  touch  the  visible 
ray  ;  because  in  such  cases  the  refraction  of  the  air  of  that  hill 
will  be  very  apt  to  disturb  the  clear  appearance  of  the  object." 
'•  The  next  thing  to  be  considered  is,  what  telescopes  will  be 
necessary  for  such  stations."  "  One  of  these  telescopes  must 
be  fixed  at  each  extreme  station,  and  two  of  them  in  each  inter- 
mediate; so  that  a  man  for  eai  h  glass,  sitting  and  looking 
llirough  them,  may  plainly  discover  vihat  is  done  in  the  next 
adjoining  station,  and  with  his  pen  write  down  on  paper  the 
characters  there  exposed  in  their  due  order  ;  so  that  there  ought 
to  be  two  persons  at  each  extreme  station,  and  three  at  each 


intermediate;  so  that,  at  the  same  time,  intelligence  may  be 
conveyed  forwards  and  backwards."  "  Next,  there  must  be 
certain  times  agreed  on,  when  the  correspondents  are  to  expect ; 
or  else  there  must  be  set  at  the  top  of  the  pole,  in  the  morning, 
the  hour  appointed  by  either  of  the  correspondents  for  acting 
that  day :  if  the  hour  be  appointed,  pendulum  clocks  may 
adjust  the  moment  of  expectation  and  observing."  "  Next, 
there  must  be  a  convenient  apparatus  of  characters,  whereby 
to  commuuicale  any  thing  with  great  ease,  distinctness,  and 
secrecy.  And  those  must  be  eiiher  day  characters  or  night 
characters."  The  day  characters  "  may  all  be  made  of  three 
slit  deals  ;"  the  night  characters  "  may  be  made  with  links,  or 
other  lights,  disposed  in  a  certain  order."  The  doctor  invented 
twenty-four  simple  characters,  each  constituted  of  right  lines, 
for  the  letters  of  the  alphabet;  and  several  single  characters, 
made  up  of  semicircles,  for  whole  sentences.  He  recommended, 
that  three  very  long  masts  or  poles  should  be  placed  vertically, 
and  joined  at  top  by  one  strong  horizontal  beam  ;  that  a  large 
screen  should  be  placed  at  one  of  the  upper  corners  of  this 
frame,  behind  which  all  the  deal-board  characters  should  hang, 
and  by  the  help  of  proper  cords  should  quickly  be  drawn  for- 
wards to  be  exposed,  and  then  drawn  back  again  behind  the 
screen.  "  By  these  means,"  says  the  doctor,  "  all  things  may 
be  made  so  convenient,  that  the  same  character  may  be  seen  at 
I'aris,  within  a  minute  after  it  hath  been  exposed  at  London, 
and  the  like  in  proportion  for  greater  distances  ;  and  that  the 
characters  may  be  exposed  so  quick  after  one  another,  that  a 
composer  shall  not  much  exceed  the  exposer  in  swiftness." 
.\mong  the  uses  of  this  contrivance,  the  inventor  specifies 
these  :  "  The  first  is  for  cities  or  towns  besieged  ;  and  the  second 
for  ships  upon  the  seas  ;  in  both  which  cases  it  may  be  prac- 
tised with  great  certainty,  security,  and  expedition."  The 
whole  of  Dr.  Hooke's  paper  was  publislied  in  Derhanrs  collec- 
tion of  his  Experiments  and  Observations  ;  from  which  it  appears, 
that  he  had  brought  the  telegraph  to  a  stale  of  far  greater 
maturity  and  perfection  than  M.  Amonton's,  who  attempted  the 
same  thing  about  the  year  1702;  and  indeed  to  a  state  little 
inferior  to  several  which  have  been  proposed  during  the  last 
twenty  years. 

During  the  French  revolution  the  telegraph  was  applied  to 
useful  purposes.  Whether  M.  Chappe,  who  is  said  to  have 
invented  the  telegraph  first  used  by  the  French  about  the  end 
of  1793,  knew  any  thing  of  Hooke's  or  of  Amonton's  invention, 
it  is  impossible  to  say  ;  hut  his  telegraph  was  constructed  on 
principles  nearly  similar.  The  manner  of  using  this  telegraph 
was  as  follows  : — At  the  first  station,  which  was  on  the  roof  of 
the  palace  of  the  Louvre  at  Paris,  M.  Chappe,  the  inventor, 
received  in  writing,  from  the  committee  of  public  safety,  the 
words  to  be  sent  to  Lisle,  near  which  the  French  army  at  that 
time  was.  An  upright  post  was  erected  on  the  Louvre,  at  the 
top  of  which  were  two  transverse  arms,  moveable  in  all  direc- 
tions by  a  single  piece  of  mechanism,  and  with  inconceivable 
rapidity.  He  invented  a  number  of  positions  for  these  arms, 
which  stood  as  signs  for  the  letters  of  the  alphabet;  and  these, 
for  the  greater  celerity  and  simplicity,  he  reduced  in  number  as 
much  as  possible.  Tlie  grammarian  will  easily  conceive,  that 
sixteen  signs  may  amply  supply  all  the  letters  of  the  alphabet, 
since  some  letters  may  be  omitted,  not  only  without  detriment, 
but  with  advantage.  These  sians,  as  they  were  arbitrary, 
could  be  changed  every  week,  so  that  the  sign  of  B  for  one  day 
might  be  the  sign  of  M  the  next  ;  and  it  was  only  necessary 
that  the  persons  at  the  extremities  should  know  the  key.  The 
intermediate  operators  were  only  instrueled  generally  in  these 
sixteen  signals  ;  which  were  so  distinct,  so  marked,  so  dill'erent 
the  one  from  the  other,  that  they  were  easily  remembered.  The 
construction  of  the  machine  was  such,  that  each  signal  was 
uniformly  given  in  precisely  the  same  manner  at  all  times:  it 
did  not  depend  on  the  operator's  manual  skill ;  and  the  position 
of  the  arm  could  never,  for  any  one  signal,  be  a  degree  higher 
or  a  degree  lower,  its  movement  being  regulated  mechanically. 
M.  Chappe  having  received  at  the  Louvre  the  sentence  to  be 
conveyed,  gave  a  known  signal  to  the  second  station,  which  was 
Mont  Martre,  to  prepare.  At  each  station  there  was  a  watch- 
tower,  where  telescopes  were  fixed,  ami  the  person  on  watch 
gave  the  signal  of  preparation  whicii  he  had  received,  and  this 
conimunicated  successively  through  all  the  line,  which  brough* 
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tlicin  all  into  a  state  of  readiness.  Tlir  person  at  Muiit  Martie 
then  reeeivcd,  letter  1)V  letter,  the  sentence  Iroin  the  Louvre, 
«liieli  lie  re|)eate<l  «itli  his  own  niaehiiie  ;  an<l  this  was  again 
repeated  Ironi  the  next  height,  with  iiieonocivahle  rapiditj ,  to 
tlie  linal  station  at  Lisle. 

T«o  workin;;  models  of  this  instrument  were  exeeiited  at 
riiuikl'ort,  and  sint  by  ^Ir.  W.  I'laytair  to  the  Duke  of  York  ; 
and  heme  the  plan  and  alphabet  of  the  machine  eame  to  Kng- 
Liiid,  where  various  experiments  were  in  eonsecpienee  tried 
upon  telejtraphs,  an<l  one  was  soon  after  set  up  \>y  f;"*^^''"""""' 
in  a  eliain  ol  stations  from  the  Admiralty-ofliee  to  the  sea-eoast. 
It  consists  of  six  oeta;.ron  hoards,*  eaeli  of  w  liieh  is  poised  U|)on 
an  axis  in  a  frame,  in  sueh  a  manner  that  itean  he  either  placed 
vertically,  so  as  to  appear  with  its  full  size  to  the  observer  at 
the  nearest  station,  as  in  fif;.  1.  or  it  becomes  invisible  to  him 
bv  being  placed  horizontally,  as  in  liit.  2,  so  that  the  narrow  edge 
alone  is  exposed,  w  liich  narrow  edge  is  from  a  <listance  invisible. 
Fig.  '2  is  a  representation  of  this  telegraph  with  the  parts  all 
shut  and  the  machine  ready  to  work.  T,  in  the  odieer's  cabin, is 
the  telescope  pointed  to  the  next  station.  Fig.  2,  is  a  represen- 
tation of  the  machine  not  at  work,  and  with  the  ports  all  open. 
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The  opening;  of  the  first  port  (fig.  1,)  expresses  <i,  tiieseeoTid  I, 
the  third  c,  the  fourth  </,  the  fifth  e,  and  the  si,\th  /",  &c.  Six 
boards  make  3()  changes,  by  the  most  plain  and  simple  mode 
of  working;  and  they  will  make  many  more,  if  more  were  neces- 
sary ;  hut  as  the  real  superiority  of  the  telegraph  over  all  other 
modes  of  making  sijnals  consists  in  its  making  letters,  we  do 
not  think  that  more  changes  than  the  letters  of  the  alphabet, 
and  the  ten  arithmetical  ciphers,  are  necessary  ;  but,  on  the 
contrary,  that  those  who  work  the  telegraphs  should  avoid  com- 
municating by  words  or  signs  agreed  upon  to  express  sentences  ; 
lor  that  is  the  sure  method  never  to  become  expert  at  sending 
unexpected  intelligence  accurately.  Several  other  telegraphs 
have  been  proposed  to  remedy  the  defects  to  which  the  instru- 
lucnt  is  still  liable.  The  dial-plate  of  a  clock  would  make  an 
excellent  telegraph,  as  it  might  exhibit  144  signs  so  as  to  be 
visible  at  a  great  distance.  A  telegraph  on  this  principle,  with 
only  six  divisions  instead  of  twelve,  would  be  simple  and  cheap 
and  might  be  raised  20  or  30  feet  high  above  the  building,  with- 
out any  dilliculty;  it  might  be  supported  on  one  post,  and  there- 
fore turn  round,  and  the  contrast  of  colours  viould  always  be 
the  same. 

A  very  ingenious  improvement  of  the  telegraph  has  been 
proposed  in  the  Gentleman's  Magazine;  it  consists  of  a  semi, 
circle  to  be  properly  elevated,  and  fixed  perpendicularly  on  a 
•Strong  stanil.  The  radius  12  feet  ;  the  semicircle  consequently 
somewhat  more  than  ,3(;.  This  is  to  be  divided  into  24  parts. 
Each  of  these  will  therefore  comprise  a  space  of  18  inches,  and 
an  arch  of  7°  30'  on  the  circumference.  These  24  divisions  to 
he  occupied  by  as  many  circular  apertures  of  six  inches  dia- 
meter;  which  will   leave  a  clear  space  of  six  inches  on  each 

•  Thi  form  is  now  allc red,  Rrid  a  single  pole  willi  uiovenble  arms  conveys 
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side  between  the  apertures.  These  apertures  beginning  from 
the  left,  to  ilenoti:  the  letters  of  the  alphabet,  omitting  K..I, 
consonant,  V,  \,  anil  (J.  as  useless  for  this  purpose.  There  are 
then  21  letters.     The  four  other  spaces  arc  reserved  for  signals. 

The  instrument  to  have  an  inrlcx  moveable  by  a  windlass  on 
the  centre  of  the  semicircle,  and  having  two  tops,  according 
as  it  is  to  be  used  in  the  day  or  night;  one,  a  circular  top  of 
lacipiered  iron  or  copper,  of  erpial  diameters  w  ith  the  apertures 
(and  which  conseipiently  will  eclipse  any  of  them  against  which 
it  rests)  ;  the  other  a  spear  or  arrow-shaped  top,  black,  and 
highly  polished,  which  in  standing  before  any  of  the  apertures 
in  the  day-time  will  be  distinctly  visible.  In  the  night,  the 
apertu!cs  to  be  reduced  by  a  diaphragm  sitting  I'.losc  to  each 
so  as  to  leave  an  aperture  of  not  more  than  two  inches  diame- 
ter. The  diaphragm  to  be  of  well  polished  tin  ;  the  inner  rim 
lacr|uered  black  l.alf  an  inch.  All  the  apertures  to  be  illumi- 
nated, when  the  instrument  is  used  in  the  night-time,  by  small 
lamps  ;  to  which,  if  necessary  accnriling  to  circumstances,  con- 
vex lenses  may  be  added,  fitted  into  each  diaphragm,  by  which 
the  light  may  be  poHcrfully  oonecntralcd  and  increased.  Over 
each  aperture  one  of  the  five  prismatic  colours  least  likely  to 
be  mistaken  (the  remaining  two  being  less  distinguishable, 
and  not  wanted,  are  bcit  omitted)  to  be  painted  ;  and,  in  their 
natural  order,  on  a  width  of  eighteen  inches  and  adepth  of  four, 
red,  orange,  yellow,  green,  blue  ;  or,  still  to  heighten  the  con- 
trast, and  render  immediately  successive  apertures  more  dis- 
tinguishable, red,  green,  orange,  blue,  yellow.  The  whole  inner 
circle  beneath  and  between  the  apertures  to  be  painted  black. 

When  the  instrument  is  to  be  used,  the  index  to  be  set  to  the 
signal  apert'ires  on  the  right.  All  the  apertures  to  be  covered 
or  dark  when  it  begins  to  be  used,  exru'pt  that  which  is  to  give 
the  signal.  A  signal  ciin  to  be  tired,  to  apprize  the  observer.  If 
the  index  is  set  to  the  first  aperture,  it  will  denote  that  words 
are  to  be  expressed  ;  if  to  the  second,  that  figures;  if  to  the 
third,  that  the  figures  cease  ;  and  that  the  intelligence  is  carried 
on  in  words.  When  li;;iires  are  to  be  expressed,  the  alternate 
apertures  from  the  left  are  taken  in  their  order,  to  denote  from 
1  to  10  inclusively  ;  the  second  from  the  right  clenotes  100;  the 
fifth  1000.  This  order,  and  tliise  intervals,  are  taken,  to  pre- 
vent any  confusion  in  so  peculiarly  important  an  article  of  the 
intelligence  to  be  conveyed. 
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Perhaps,  however,  few  of  the  telegraphs  hitnerto  offered  to 
the  public  exceed  the  preceding,  either  in  its  simplicity,  cheap- 
ness, or  facility  in  working:  and  it  niight,  perhaps,  with  a  few 
trilling  additions,  be  made  excocdiiisly  distinct.  It  is  thu.'! 
described  in  the  licptrlortj  of  .1  ris  aiiri  Mnnii/aclurei.  For  a  noc- 
turnal telegraph  let  there  be  four  lari;e  patent  reflectors,  lyinjf 
on  the  same  plane,  parallel  to  the  horizon,  placed  on  the  top  of 
11  U 
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an  observatory.  Let  each  of  these  reflectors  be  capable,  by 
means  of  two  winches,  eitlier  of  elevation  or  depression  to  a 
certain  degree.  By  elevalinfc  or  depressing  one  or  two  of  the 
reflectors,  eighteen  very  distinct  arrangements  may  be  produced, 
as  the  preceding  scheme  will  explain. 

For  the  sake  of  example,  the  above  arrangements  are  made 
to  answer  to  the  most  necessary  letters  of  the  alphabet  ;  but 
alterations  may  he  made  at  will,  and  a  greaternumber  of  changes 
produced,  without  any  addition  to  the  reflectors.  In  the  first 
observatory  there  need  only  be  a  set  of  single  rellectors ;  but 
in  the  other,  each  reflector  should  be  double,  so  as  to  face 
both  the  preceding  and  subsequent  observatory  ;  and  each 
observatory  should  be  furnished  with  two  telescopes.  The  pro- 
per diameter  of  the  reflectors  and  their  distance  from  each  other 
will  be  ascertained  by  experience  ;  and  it  must  be  observed, 
that  each  reflector,  after  every  arrangement,  must  be  restored 
to  its  place.  To  convert  this  machine  into  a  diurnal  telegraph, 
nothing  more  is  necessary,  than  to  insert  in  the  place  of  the  re- 
llectors, gilt  balls  or  any  other  conspicuous  bodies. — -Since  these 
inventions  were  made  public,  telegraphs  have  been  brought  to 
so  great  a  degree  of  perfection,  that  they  now  convey  informa- 
tion speedily  and  distinctly,  and  are  so  much  simplified  that 
they  can  be  constructed  and  maintained  at  little  expense. 

The  advantages,  too,  which  result  from  their  use,  are  almost  in- 
conceivable. Not  to  speak  of  the  speed  with  which  information 
is  communicated  and  orders  given  in  lime  of  war,  by  means 
of  them,  the  whole  kingdom  could  be  prepared  in  an  instant  to 
oppose  an  invading  enemy.  A  telegraph  might  also  be  used  by 
commercial  men  to  convey  a  commission  cheaper  and  speedier 
than  an  express  can  travel.  An  establishment  of  telegraphs 
might  lie  made  like  that  of  the  post ;  and  instead  of  being  an 
expense,  it  would  produce  a  revenue.  Something  of  this  kind 
was  about  ten  5  ears  ago  set  up,  to  facilitate  the  intercourse  be- 
tween Norwich  and  Yarmouth.  —  Dr.  Gregory's  Mechanics. 

TELESCOPE.  Under  the  article  tlPTicsi  the  character,  use, 
and  power  of  this  valuable  instrument,  have  been  introduced  to 
the  reader's  notice.  We  shall  now  advert  to  two  remarkably  con- 
structed telescopes, — that  of  Fraunhofer,  and  that  of  Dollond. 
The  great  discovery  of  a  method  of  making  flint  glass  in 
large  pieces,  and  perfectly  pure  and  free  from  striae,  which  was 
made  by  the  late  M.  Guinand,  may  be  considered  as  forming  an 
era  in  the  history  of  the  achromatic  telescope.  By  means  of 
this  glass,  M.  Fraujihofer,  the  director  of  the  Optical  Institute 
or  manufactory  at  Benedictbaciern,  near  Munich,  has  con- 
structed achromatic  telescopes  far  superior  to  any  that  have 
hitherto  been  made;  and  we  have  bern  assured,  that  this  emi- 
nent artist  can  now  make  achromatic  object-glasses  with  an 
aperture  of  eighteen  inches.  But  it  is  not  merely  in  the  optical 
part  of  the  instrument  that  M.  Fraunhofer  has  been  successful. 
His  various  improvements  on  the  apparatus  which  accompanies 
the  telescope,  and  his  ingenious  micrometers  for  measuring 
angles  of  all  kinds  in  the  heavens,  have  received  the  sanction  of 
some  of  the  most  eminent  practical  astronomers  in  Europe,  and 
are  now  considered  as  constitutiuir  an  instrument  of  incalcu- 
lable value  for  general  astronomical  observations.  In  this 
splendid  telescope,  made  for  the  observatory  of  Dorpat,  thehour- 
circle  is  divided  bv  two  verniers  into  four  seconds  of  time,  and 
the  declination  circle  into  ten  seconds.  The  equatorial  axis  is 
put  in  motion  by  a  dock  having  two  sets  of  wheel-work,  so  that 
the  telescope  follows  by  itself  the  diurnal  motion  of  the  stars. 
But  it  may  also  be  turned  freely  by  the  haixl  in  every  direction, 
or  by  means  of  an  endless  screw.  The  friction  of  the  C(|uatorial 
axis  is  (limiiiislied  by  friction  rollers,  so  that  the  telescope, 
though  its  weight  was  about  thirty-six  quintals  of  Bavaria, 
rould  be  moved  by  the  pressure  of  a  single  finger.  The  object- 
glass  is  thirteen  and  one-third  feet  (Pied  de  Ro  de  Paris)  in 
fonal  length,  and  its  aperture  is  nine  inches.  It  has  eight 
;istronomical  eye-pieces,  beside  the  following  minrometers  :  — 
1.  A  repealing  line  micrometer,  with  a  circle  of  position,  whose 
two  verniers  give  a  single  minute.  This  micrometer  is  furnished 
with  a  mechanism  for  illuminating  the  liijes,  the  field  remaining 
obscure,  so  that  these  lines  appear  to  be  luminous  stripes  on  a 
dark  ground.  These  lines  are  cut  upon  glass  with  a  diamond  point. 
As  these  lines  appear  like  so  many  silver  threads  suspended  in 
the  heavens,  the  transits  of  the  smallest  stars  across  them  may 
be  observed.    2.  Two  micrometers,  each  of  which  consists  of  two 


free  rings.  3.  Two  micrometers  with  one  free  ring.  In  all 
these  mirrometers,  the  rings,  which  are  accurately  turned  out  of 
brass,  are  fixed  upon  plates  of  glass,  so  that  they  seem  to  be 
suspended  in  the  fiild  of  the  telescope.  By  observing  the  im- 
mersions and  emersions  of  the  stars  at  the  inner  and  outer  cir- 
cumlerenees  of  the  rings,  the  difl'erences  of  right  ascension  and 
declination  of  two  stars  are  determined.  4.  A  micrometer  of 
several  concentric  rijigs,  which  may  be  illuminated  in  the  dark 
field.  This  micrometer  has  four  eye-glasses.  5.  An  achroma- 
tic finder,  of  thirty  inches  in  focal  length,  and  twenty-nine  of 
aperture.  An  instrument  for  correcting  the  axis  of  the  great 
object-glass. — The  price  of  the  telescope  now  described  is  about 
8000  Prussian  dollars,  or  nearly  £1300  sterling.  The  total 
weight  of  the  whole  package  is  thirty-eight  quintals.  An  achro- 
matic telescope  with  an  olijeet-glass  eighteen  feet  in  focal 
length,  and  with  an  aperture  of  twelve  inches,  and  furnished 
with  eye-glasses,  micrometers,  and  parallactic  stand,  like  the 
one  now  described,  amounts  to  about  £'2720  sterling.  Mr 
Fraunhofer  engages  likewise  to  construct  these  instruments  with 
object  glass  eighteen  inches  in  diameter:  and,  as  the  •  price 
increases  nearly  as  the  cube  of  the  diameter,  an  instrument  of 
this  kind  will  cost  about  £9200  sterling. 

Dollond's  Achromatic  Telescope. — Fig.  6,  No.  1,  in  the  plate, 
represents  the  telescope,  supported  in  the  centre  of  gravity, 
with  its  rack- work  motions,  and  mounted  on  its  mahogany  stand, 
the  three  legs  of  w  hich  are  made  to  close  up  together  by  means 
of  the  brass  frame  a  a  a,  which  is  composed  of  three  bars  con- 
nected together  in  the  centre  piece  by  three  joints,  and  also  to 
the  three  legs  of  the  mahogany  stand  by  three  other  joints,  so 
that  the  three  bars  of  this  frame  may  lie  close  against  the  insides 
of  the  legs  of  the  mahogany  stand,  when  they  are  pressed  toge- 
ther for  convenience  of  carriage.  The  brass  pin,  under  the 
rack-work,  is  made  to  move  round  in  the  brass  socket  t,  and 
may  be  tightened  by  means  of  the  finger-screw  d,  when  the 
telescope  is  directed  nearly  to  the  object  intended  to  be  observ- 
ed. This  socket  turns  on  two  centres,  by  which  means  it  may 
be  set  perpendicular  to  the  horizon,  or  to  any  angle  required  in 
respect  to  the  horizon  ;  the  angle  may  be  ascertained  by  the 
divided  arc,  and  then  made  fast  by  the  screw  e.  If  this  socket 
be  set  to  the  latitude  of  the  place  at  which  the  telescope  is  used, 
and  the  plane  of  this  arc  be  turned  on  the  lop  of  the  mahogany 
stand,  so  as  to  be  in  the  plane  of  the  meridian,  the  socket  b 
being  fixed  to  the  inclination  of  the  pole  of  the  earth,  the  tele- 
scope, when  turned  in  this  socket,  will  have  an  equatorial  mo- 
tion, which  is  always  very  convenient  in  making  astronomical 
observatious. 

No.  2,  in  the  plate,  represents  a  stand  to  be  used  on  a  table, 
which  may  be  more  convenient  for  nmny  situations  than  the 
large  mahogany  stand.  The  telescope,  with  its  rack-work,  may 
be  applied  to  eitlier  of  the  two  stands,  as  occasion  niny  require, 
the  sockets  on  the  top  of  both  being  made  exactly  of  the  same 
size.  The  sliditig  rods  may  be  applied  to  the  feet  of  the  brass 
stand,  so  that  the  telescope  may  be  used  with  the  same  advan- 
tages on  one  as  ou  the  other.  The  tube  A  \  may  be  made 
either  of  brass  or  mahogany,  of  three  and  half  feet  long.  The 
achromatic  object-glass  of  three  and  half  feel  focjil  distance  has 
an  aperture  of  two  inches  and  three  <piartcrs.  The  larger  size  is 
with  a  lube  five  feet  long,  and  has  an  achromatic  object-glass 
of  three  inches  and  one  ([uartcr  aperture.  The  eye  tube,  as  re- 
presented by  B,  contains  four  eye-glasses  to  be  used  ftjr  day,  or 
any  land,  objects.  There  are  three  eye  lubes,  as  C,  which  have 
two  glasses  in  each  to  be  used  for  astronomical  purposes.  These 
eye  tubes  all  screw  into  the  short  brass  tube  at  D.  By  turning 
the  button  or  milled  head  at  /',  this  tube  is  moved  out  of  the 
larger  so  as  to  adjust  the  eyeglasses  to  the  proper  distance  from 
the  object-glass,  to  render  the  objc  ct  distinct  to  any  sight  with 
any  of  the  dillerent  eye  tubes.  The  magnifying  power  of  the 
three  and  half  feet  telescope  with  the  eye  tube  for  laud  objects 
is  forty-five  times,  and  of  the  five  fret,  for  land  objects,  sixty- 
five  limes  ;  «  ith  those  for  astronomical  purposes,  with  the  three 
and  half  feet  the  magnifying  powers  are  eighty,  one  hundred 
and  thirty,  and  one  hun<lred  and  eight)  ;  and  fur  the  five  feet 
one  hundred  and  ten,  one  hundred  and  ninety,  and  two  hundred 
and  fifty-times.  Stained  gla-^ses,  as//,  are  applied  to  all  the 
dillerent  eye  tubes,  to  guard  the  eye  in  observing  the  spots  on 
the  sun.     These  are  to  be  taken  ofl  when  the  eye  lubes  are  used 
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for  other  purposes.  The  rack-work  is  intended  ti>  move  tlie 
telesnope  in  any  direction  ri'(]iiired,  iinil  is  Hinkcil  liy  means 
of  tlie  two  handles  at  /i.  When  the  direclion  of  ihe  Uil>e  is  re- 
qnired  to  he  consideralily  altered,  the  worm  screws  which  act 
apainst  the  arc,  and  the  circle  must  he  discharged  ;  llicn  the 
screw  (/,  heiris  loosened,  the  pin  of  the  rack-Mork  will  move 
easily  round  in  the  socket  (/. 

For  the  more  readily  lindin^  or  direclinpr  the  telescope  to  any 
object,  particularly  astronomical  ohjects,  there  is  a  small  tuhe 
or  telescope,  called  the  (inder,  (ixcd  near  the  eye-end  of  the 
large  telescope.  At  the  locus  of  the  ohjcct-|;lass  of  this  litider 
there  are  two  wires,  which  intersect  ea(^h  other  in  the  axis  of 
the  tube,  and  as  the  niai^nify ing  power  is  only  ahout  six  times, 
the  real  held  of  view  is  very  large  ;  therefore  any  ohjcct  will  he 
readily  found  within  it,  which  heinjc  brought  to  the  intersection 
of  the  wires,  it  will  then  he  within  the  held  of  the  telescope. — In 
viewing  astronomic.ll  objects,  (and  particularly  when  the  great- 
est magnifying  powers  are  applied,)  it  is  very  necessary  to 
render  the  telescope  as  steady  as  possible  ;  for  that  purpose 
there  are  two  sets  of  brass  sliding  rods,  i  i,  as  represented  in 
the  plate.  These  rods  connect  the  eyc-cnd  of  the  telescope 
with  two  of  the  legs  of  the  stand,  by  which  any  vibration  of  the 
tube,  that  might  be  occasioned  by  the  motion  of  the  air,  or 
otherwise,  will  be  prevented,  and  the  telescope  rendered  sudi- 
ciently  steady  for  using  the  greatest  powers.  These  sliding 
rods  move  within  one  another,  with  so  much  ease  as  to  admit 
of  the  rack-work  being  used  in  the  same  manner  as  if  they  were 
not  applied. 

Ueischd's  Tp.li  scon;. — This  wonderful  inslrunicnt  was 
begun  at  Clayhill  in  I'Ho,  and  afterwards,  with  all  its  appa- 
tus,  removed  to  Slough,  near  Windsor,  where  it  h  as  comi>leled 
under  the  fostering  patronage  of  royal  munificence.  The  foun- 
dation on  which  the  trame-work  is  erected,  consists  of  two 
concentric  circles  of  brickwork,  so  constructed,  that  the  maclii- 
nery  may  he  turned  so  as  to  bring  the  point  of  the  tuhe  against 
any  part  of  the  heavens.  The  whole  fabric  is  supported  on 
twelve  rollers,  of  which  six  are  seen  (I  I  I  I)  in  the  drawing. 
On  each  si<le  of  the  elevated  end  of  the  tube  is  a  double  ladder, 
and  at  the  opposite  extremity  is  another.  Several  other 
smaller  ones  are  seen  in  dilTerent  parts,  but  their  uses  are  too 
obvious  to  need  either  reference  or  description.  The  trans- 
verse beam  11  H,  which  is  stretched  horizontally  over  the 
crossings  of  the  ladders,  is  bolted  to  them,  and  receives  the 
books  of  dillerent  pulleys  G  G,  as  seen  in  the  drawing.  Tlie 
ropes  connected  with  these  pulleys  are  moved  by  machinery, 
near  the  bottom.  Below  the  mouth  of  the  large  tube  is  a  gallery, 
C  B,  so  constructed  as  to  be  elevated  or  depressed  accord- 
ing to  the  situation  of  the  tube.  This  furnishes  gratification  to 
the  spectator,  and  enables  the  astronomer  who  views  the 
heavens,  to  have  access  to  the  extremity  of  the  tube  whenever 
bis  presence  may  be  required.  The  cabin  I),  of  which  the 
window  is  visible,  allords  shelter  to  those  within,  who,  through 
the  telescope,  watch  Ihe  motions  of  the  heavenly  bodies.  The 
smaller  cabin  under  the  tube,  is  connected  with  the  apparatus. 
— The  tube  of  the  tehscopc,  which  is  5'2  feet  4  inches  long,  and 
4  feet  10  inches  in  diameter,  is  made  entirely  of  iron,  it  having 
been  ascertained  that  one  of  wood  would  exceed  the  iron  one 
in  weight  by  at  least  ;i(KlUlb.  The  sheets  were  first  put  toge- 
ther by  a  kind  of  seaming  that  required  no  rivets,  and  when 
the  sides  of  the  iron  platform  were  cut  straight,  it  was  lifted 
into  a  hollow  gutter,  and  then  brought  gradually  into  a  ey  liu- 
drical  form.  Within  the  tube  various  hoops  are  fixed,  some  of 
whicli  are  connected  by  longitudinal  bars  of  iron  that  are 
httaclied  to  the  two  ends  of  the  tube.  These  are  introduced,  to 
brace  the  sheets,  and  keep  the  shape  perfect,  when  the  pulleys 
are  applied  to  give  the  necessary  elevation  at  the  upper  end, 
and  that  the  speculum  miglit  be  kept  secure  in  its  bed  at  the 
lower  extremity.  Its  proportionate  degrees  of  strength  have 
been  calculated  with  great  care,  so  that  at  \  no  depression 
takes  place.  The  lower  end  of  the  tuhe,  which  Ihe  cahin  1) 
renders  invisible,  is  lirndy  supported  on  rollers  that  move 
forward  or  backward  by  the  raekwoik  seen  at  K.  The  large 
speculum  is  enclosed  in  a  strong  iron  ring,  braced  across  with 
bars  of  iron,  viliile  an  enclosure  of  iron  and  tin  sheets  makes  a 
case  for  it.  When  necessity  requires,  it  is  lifti-d  h\  three  iron 
bandies   attached  to  the  sides  of  the  ring,  and  is  taken  from 


and  returned  to  its  place  by  a  moveable   crane  thai  runs  on  a 

carriage.      .SVe  Op  i  ics. 

Ti;Li;S(:t)IMl!\I,  the  Tc/cjco/jc,  situated  south  of  the  Ceniaur 
.Sagittarius,  and  contains  nine  small  slar.s,  one  of  which  Is  of 
th<-  fourth  magnitude,  the  rest  being  less   in  size. 

Ti-LEScol'ilM  Ml  KSCiiKLI.  Hciscbirs  telescope  is  a  new  a'- 
terism,  which  has  been  inserted  in  honour  of  the  astronomer  of 
that  name. — Boundaries  and  Contents  :  N.  and  K.  by  Lynx, 
K.  and  S,  by  the  Twins,  and  W.  by  Auriga:  right  ascension 
i):f,  declination  40°  N.  About  17  stars  have  been  assigned  to 
this  constellation,  from  the  6tli  magnitude  to  the  8th. 

TliLLEK,  an  olhcer  of  the  exche(pier,  in  ancient  records  call- 
ed ta  Mi  er;  there  are  fouroftlic.se  olheers,  whose  duty  is  to  receive 
all  sums  due  to  the  king,  and  to  give  the  clerk  of  the  pells  a  bill 
to  charge  him  therewith. 

TI;LL-T.\LK,  on  ship-board,  a  small  piece  of  wood,  tra- 
versing in  a  groove  across  the  front  of  the  poop  deck,  and 
wliich,  by  coiiiniunicaling  with  a  small  liHrrel  en  the  axis  of  the 
steering  wheel,  indicates  the  situation  of  tlie  In  Ini. 

TKMIMCKATI'KK,  in  general,  denotes  that  degree  of  free 
caloric  which  a  body  appears  to  possess  when  compared  with 
other  bodies.  Sir  Humphrey  Davy  defines  temperature  to  be 
"  the  power  bodies  possess  of  communicating  or  receiving 
heat,  or  the  energy  of  repulsion."  This  dehni'ion,  however, 
seems  to  have  nothing  hut  the  celebrity  of  his  name  to  recom- 
mend it. 

TEMPERING,  of  steel  and  iron,  therenderinpof  them  either 
more  compact  and  lifird,  or  soft  and  pliant,  according  as  the 
dillerent  uses  for  which  they  are  wanted  may  reipiire. 

TEMI'L.\KS,  or  Ti  iiri.i  ns,  a  religious  order  instituted  at 
Jerusalem,  ahout  the  year  11  l.S.  Some  religiousgentkmen  put 
themselves  under  the  government  of  the  patriarch  of  Jerusalem, 
renounced  property,  made  the  vow  of  celibacy  and  obedience, 
and  lived  like  canons  regular.  King  Baldwin  assigned  them  an 
apartment  in  his  palace.  They  had  likewise  lands  given  them 
by  the  king,  the  patiiarch,  and  the  nobility,  for  their  mainte- 
nance. They  took  the  name  of  knights  templars,  because  their 
first  house  stood  near  the  temple  dedicated  to  our  Saviour  at 
Jerusalem.  This  order  having  performed  many  great  exploits 
against  Ihe  infidels,  became  rich  and  powerful  all  over  Europe; 
hut  the  knights  abusing  their  wealth  and  credit,  fell  into  great 
disorders  and  irregularities.  Many  crimes  and  enormities  being 
alleged  against  them,  they  were  prosecuted  in  France,  Italy, 
and  Spain  ;  and  at  last  the  pope,  by  his  bull  of  the  22d  of  .May, 
l;!l'2,  given  in  the  council  ofVienna,  pronounced  the  extinction 
of  the  order  of  Templars,  and  united  their  estates  to  the  order 
of  St   John  of  Jerusalem. 

TEM  I'LE,  a  public  building  erected  in  honour  of  some  deity, 
either  true  or  false,  and  in  which  people  meet  to  pay  religious 
worship  to  the  same. 

TENACITY,  a  term  applied  to  inetals,  by  which  is  meant  the 
power  that  a  metallic  wire  of  a  given  diameter  has  of  resisting, 
without  breaking,  the  action  of  a  weight  suspended  from  its  ex- 
tremity. 

TENANT,  signifies  one  who  holds  or  possesses  lan(.s  or 
tenements  by  any  kind  of  right,  either  in  fee,  for  life,  years,  or 
at  will. 

TENDER,  in  Law,  is  an  ofi'cr  to  pay  a  debt  or  perform  a  duty. 
This  is  is  often  pleaded  in  an  action  as  a  bar  to  the  plaintifl's 
recovery;  and  where  the  money  demanded  by  the  plainlifl  has 
been  tendered  or  ofiered  to  him  before  the  commencement  of 
the  suit,  and  he  has  refused  to  accept  it,  the  plaintilT  is  barred 
of  his  action  and  costs. 

Ti.Mii  It,  a  small  vessel  employed  to  attend  a  larger  one, 
to  supply  her  with  stores,  to  carry  intelligence,  &e.  Vessels 
appointed  to  receive  volunteers  and  impressed  men,  and  to 
carry  lluni  to  receiving  ships,  &c.  are  also  called  tenders. 

TENDING,  the  movement  by  which  a  ship  turns  or  swings 
round,  when  at  single  anchor,  or  moored  by  the  head,  in  a  tide- 
way, at  every  change  of  tide. 

TENDDNS,  are  white,  fiim,  and  tenacious  parts,  continuous 
to  the  muscles,  and  usually  forming  their  extremilics. 

TENEMENT,  in  its  original,  proper,  and  legal  sense,  signifies 
every  thing  that  may  he  liolden,  provided  it  is  of  a  permanent 
nature,  whether  it  is  of  a  substantial  or  unsubstantial  and  ideal 
kind. 
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TENNIS,  a  play  at  wliicli  a  ball  is  driven  by  a  racket. 

TENON,  in  Building,  &c.  the  square  end  of  a  piece  of  wood, 
or  melal,  diminished  by  one-tbird  of  its  thickuess,  to  be  receiv- 
ed into  a  hole  in  another  place,  called  a  mortise,  for  joining  or 
fasteninpr  the  two  together. 

TENSE,  time,  in  Grammar,  an  inflection  of  verbs,  whereby 
they  are  made  to  signify  or  distinguish  the  circumstance  of  time 
in  what  they  affirm. 

TENSION,  the  state  of  a  thing  stretched. 

TENT,  in  Surgery,  a  roll  of  lint  worked  into  the  shape  of  a 
nail  with  a  broad  flat  head. 

TENTER,  a  railing  used  in  cloth  manufacture,  to  stretch  out 
the  pieces  of  cloth,  stufl',  &c.  or  only  to  make  them  even,  and 
set  them  square.  It  is  usually  about  four  feet  and  a  half  high, 
and  for  length  exceeds  that  of  the  longest  piece  of  cloth.  It 
consists  of  several  long  pieces  of  wood,  placed  so  that  the 
lower  cross-piece  of  v»oofl  may  be  raised  or  lowered,  as  is  found 
requisite,  to  be  fixed  at  any  height  by  means  of  pins.  Along 
the  pieces,  both  the  upper  and  under  one,  are  hooked  nails, 
called  tenter-hooks,  driven  in  from  space  to  space. 

TENURE,  the  manner  whereby  lands  or  tenements  are 
bolden,  or  the  service  that  the  tenant  owes  to  his  lord. 

TEREDO,  in  Natural  History,  the  sliip-worni,  a  genus  of  the 
vermes  testacea  class  and  order.  There  are  ttirec  species.  The 
shell  of  this  worm  is  very  thin,  cylindrical,  and  smooth  ;  found 
on  the  sides  and  bottoms  of  ships,  and  the  stoutest  oak  pales 
which  have  remained  some  time  under  water:  it  was  imported 
from  India.  The  destruction  which  these  worms  effect  under 
water  is  almost  equal  to  that  of  the  termes,  or  white  ant,  on 
land.  The  shell  is  more  or  less  twisted,  rather  obtuse  at  tlie 
lip,  and  from  four  to  six  inches  long.  They  will  appear,  on  a 
very  little  consiilcration,  to  be  the  most  important  beings  in 
the  great  chain  of  creation,  and  a  pleasing  demonstration  of  the 
infinitely  wise  and  gracious  power  which  formed  and  still  pre- 
serves the  whole  in  such  wonderful  order  and  beauty  ;  for  if 
it  was  not  for  the  rapacity  of  these  and  such  animals,  tropi- 
cal rivers,  and  indeed  the  ocean  itself,  would  be  choked  with 
tlie  bodies  of  trees  annually  carried  down  by  the  rapid  tor- 
rents, as  many  of  them  would  last  for  ages,  and  probably  be 
productive  of  evils,  of  whicli  happily  we  cannot  in  the  present 
harmonious  state  of  things  form  any  idea;  whereas  now,  being 
consumed  by  these  animals,  they  are  more  easily  broken  in 
pieces  by  the  waves  ;  and  the  fragments  which  are  devoured 
become  specifically  lighter,  and  are  consequently  more  readily 
and  more  effectually  thrown  on  shore,  where  the  sun,  wind, 
insects,  and  various  other  instruments,  speedily  promote  their 
entire  dissolution. 

TERM,  in  Geometry,  is  theextremeof  any  magnitude,  or  that 
which  bounds  or  limits  its  extent. 

TERMS,  are  those  spaces  of  time  wherein  the  courts  of  jus- 
tice are  open  for  all  that  complain  of  wrongs  or  injuries,  and 
seek  their  rights  by  course  of  law  or  action,  in  order  to  their  re- 
dress ;  and  during  which  the  courts  in  Westminster  hall  sit  and 
give  judgments,  &c.  but  the  high  court  of  parliament,  the  chan- 
cery, and  inferior  courts,  do  not  observe  the  terms ;  only  the 
oourt  of  King's  Bench,  Common  Pleas,  and  Exchequer,  the 
highest  courts  at  common  law.  Of  these  terms  there  are  four 
in  every  year:  viz.  Hilary  term,  which  begins  the  23d  of  Janu- 
ary, and  ends  the  12lh  of  February,  unless  on  Sundays,  and  the 
day  after  ;  Easter  term,  which  begins  the  Wednesday  fortnight 
after  Easter-day ,  and  ends  the  Monday  next  after  Ascsnsion-day  ; 
Trinity  term,  which  begins  on  the  Friday  after  Trinity  Sunday, 
and  ends  the  Wednesday-fortnight  after;  and  Michaelmas  term, 
w  liich  begins  the  0th  and  ends  the  28th  of  November. 

Terms,  Irish,  are  the  same  as  those  of  London,  except  that  at 
Michaelmas,  which  commences  October  13,  and  adjourns  to 
the  befjinning  of  November. 

Terms,  Oxford.  Hilary  or  Lent  term  begins  on  January  14, 
and  ends  on  the  Saturday  before  Palm  Sunday.  Easter  term 
begins  the  tenth  day  alter  Easter,  and  ends  the  Thursday  be- 
fore Whit-.Sunday.  Trinity  term  begins  the  Wednesday  after 
Trinity  Sunday,  and  ends  after  the  act,  sooner  or  later,  as  the 
vice  chancellor  and  convocation  please.  Michaelmas  term  begins 
on  Oct.  10,  and  ends  Dec.  17. 

Terms,  Cum/iridye.  Lent  term  begins  on  Jan.  13,  and  ends 
the  Friday  before  Palm  Sunday.     Easter  term  begins  the  Wed- 


nesday after  Easter  week,  and  ends  the  week  before  Whit- 
Sunday.  Trinity  term  begins  the  Wednesday  after  Trinity 
Sunday,  and  ends  the  Friday  after  the  coniniencemeDt.  Mi- 
chaelmas term  begins  Oct.  10,  and  ends  Dec.  IG. 

Tlrms  Scottish.  In  Scotland,  Candlemas  term  begins  Jan. 
23.  and  ends  Feb.  12.  Whitsuntide  term  begins  May  2.5,  and 
ends  June  15.  Lammas  term  begins  July  :30,  and  ends  August 
8.     Martinmas  term  begins  Nov.  3,  and  ends  Nov.  21. 

TERMES,  or  Ant,  in  Natural  History,  a  genus  of  insects  of 
the  order  aptera.  The  white  ant  is  given  in  the  Philosophical 
Transactions,  of  which  we  shall  notice  a  few  parliculars.  These 
insects  are  inhabitants  of  East  India,  Africa,  and  South  Ameri- 
ca. They  build  pyramidal  structures  ten  or  twelve  feet  in  height, 
and  divided  into  api)ropiiate  apartments,  magazines  for  pro- 
visions, arched  chambers,  and  galleries  of  communication. 
These  are  so  firmly  cemented,  that  they  easily  bear  four  men  to 
stand  upon  them,  and  in  the  plains  of  Senegal  appear  like  the 
villages  of  the  antives.  With  such  wonderful  dexterity  and 
rapidity  ihey  destroy  food,  furniture,  books,  clothes,  and  lim- 
ber of  whatever  magnitude,  leaving  a  mere  thin  surface,  that  in 
a  few  hours  a  large  beam  will  be  eaten  to  a  mere  shell  not 
thicker  than  writing  paper.  These  only  are  the  labourers  w  ho 
build  the  struclures,  procure  provisions  for  tlie  males  and 
females,  and  take  care  of  the  eggs  ;  they  are  the  most  nume- 
rous. Another  class,  called  pupa,  are  larger,  about  half  an  inch 
long,  with  a  very  large  ovate  polished  testaceous  head.  These 
never  woik,  but  act  as  superintendants  over  the  labourers,  or 
as  guards  to  defend  their  habitations  from  intrusion  and  vio- 
lence. When  a  breach  is  made  in  the  dwelling,  they  rush  forward, 
and  defend  the  entrance  w  ith  great  ferocity  ;  some  of  them  beat- 
ing with  their  mandibles  against  any  hard  substance,  as  a  sig- 
nal to  the  other  guards,  or  as  an  encouragement  to  the  labour- 
ers ;  they  then  retire,  and  are  succeeded  by  the  labourers,  each 
w  ith  its  burden  of  tempered  mortar  in  its  mouth  ;  these  diligent- 
ly set  about  to  repair  whatever  injury  has  been  sustained.  One 
of  these  attend  every  six  or  eight  hundred  labourers  which  are 
building  a  wall,  taking  no  active  part  itself,  but  frequently  mak- 
ing the  noise  above  mentioned,  which  is  constantly  answered 
by  a  loud  hiss  from  all  the  labourers,  which  at  this  signal  evi- 
dently redouble  their  diligence. 

TERRIER,  a  book  or  roll,  wherein  the  several  lands,  either 
of  a  private  person,  or  of  a  town,  college,  church,  Sic.  are  de- 
scribed. It  should  contain  the  number  of  acres,  and  the  site, 
boundaries,  tenants'  names,  Stc.  of  each  piece  or  parcel. 

TESSELLATED  PAVEMENTS,  those  of  rich  mosiac  work, 
made  of  curious  square  marbles,  bricks,  or  tiles,  called  tesselie 
from  their  resembling  dice. 

Test  Act.  A  statute  25  Car.  II.  cap.  2,  which  requires  all 
officers,  both  civil  and  military,  to  take  the  oaths  and  test,  tJtz. 
the  sacrament,  according  to  the  rights  and  ceremonies  of  the 
church  of  England.  Various  inell'ectual  attempts  have  been 
made  by  the  Dissenters  to  obtain  the  repeal  of  this  act,  which 
is  evidently  offensive  to  the  genuine  principles  of  civil  and  reli- 
gious liberty. 

TESTACEA,  in  the  Linnajan  system  of  natural  history,  the 
third  order  of  vermes.  This  order  comprehends  all  shell-fish,  ar- 
ranged by  Linnajus  under  thirty-six  genera.  Shell-fish  are  ani- 
mals with  a  short  body,  covered  by  or  enclosed  in  a  firm,  hard, 
and  stony  habitation,  composed  according  to  their  three  sepa- 
rate orders. 

TESTAMENT,  in  Law,  a  solemn  and  authentic  act,  whereby 
a  ptrson  declares  his  will,  as  to  the  disposal  of  his  estate, 
efl'eets,  burial,  &c. 

TESTUDO,  the  Tortoise,  in  Natural  History,  a  genus  of  am- 
phibia, of  the  order  reptiles.  These  animals  feed  on  sea-weeds 
or  on  worms,  arc  extremely  prolific ;  but  in  the  state  of  eggs,  and 
while  very  young,  are  the  prey  of  various  animals.  Their.move- 
ments  are  slow  ;  they  are  capable  of  being  tamed,  and  will  in 
that  state  eat  almost  any  thing  presented  to  them.  They  ex- 
ist long  in  such  air  as  would  be  destructive  to  other  animals  of 
the  same  size,  and  have  such  tenaciousness  of  life,  that  it  is 
stated  that  they  will  exhibit  convulsive  movements  for  several 
days  after  their  bodies  have  been  opened,  and  even  after  their 
heads  have  been  cut  off.  In  cold  latitudes  the  land  tortoise  is 
torpid  during  the  winter.  There  are  thirty-five  species,  of  which 
we  shall  notice  the  following. — The  common  tortoise.  The  weight 
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of  lliis  a:iim;il  is  three  iioumls,  ami  the  lenj;tli  of  its  shell  about 
si'ven  iiiclies.  It  alxiiiiiil.s  in  llii'  eii>iij'.ri<'S  .siirriiiiiKlini;  the 
IMeditenaiieaii,  ami  particularly  in  (Jreece,  where  the  inlnliitauts 
nut  only  eat  its  llesh  and  i'^);s,  liut  t're(|uently  sh allow  its  warm 
lilood.  In  Septeinlier  or  Oetoher  it  conceals  itselT,  remaining; 
torpid  till  Fehruary,  when  il  re-appears.  In  June  it  la>sits 
ciTiJs  in  holes  exposccl  to  the  lull  lieanis  of  the  sun.  I>y  « liieh 
tlicy  arc  matured.  The  males  will  frecpjenlly  ensape  in 
severe  eonllicts,  and  strike  their  lu'ad  apninst  eai  li  other  with 
preat  violence,  and  very  loud  soun<ls.  Tortoises  attain  most 
extraordinary  loiiK:evitv,  and  one  was  ascertained  to  have  li>ed 
in  the  ;;ardens  of  Lamhoth  to  the  nfv  of  nearly  one  Inindrcd 
and  twenty  >ears.  Its  shell  is  pre<erve<l  in  ihr  arcliicpiscopal 
palace.  .So  reluctant  is  the  vital  principle  to  (|uit  these  ammals, 
that  Shaw  iMl'iirms  us  lr(un  Hcdi,  one  of  them  lived  for  six 
months  after  all  its  brains  were  taken  out,  moving;  its  linihs 
and  vvalkinii  as  Ixfore.  Another  lived  twenty-three  days  after 
its  head  was  cut  oil,  and  the  head  itself  opened  and  closed  its 
jaws  for  a  ipiailer  of  an  hour  after  its  separation  from  the  body. 
It  may  not  only  be  tamed,  but  has  in  several  instances  exhi- 
bited proof  in  that  slate  of  considerable  sagacity,  in  distinfuish- 
in;;  its  benefactors,  and  of  (grateful  attachment  in  return  for  their 
kiiKlness,  nolwilhslamlinj;  its  general  sluijgishness  and  torpor. 
It  will  answer  the  purpose  of  a  barometer,  and  unitornily  indi- 
cntes  the  fall  of  rain  before  night,  when  it  takes  its  food  with 
great  rapidity,  and  walks  with  a  sort  of  mincing  and  elate  step. 
It  appears  to  dislike  rain  with  extreme  aversion,  and  is  dis- 
comfited and  driven  back  only  by  a  few  and  searecly  perceiv- 
able drops. — The  mud  tortoise,  is  common  both  in  Kurope  and 
Asia,  and  particularly  in  France,  where  it  is  nuieii  used  for  food. 
It  is  seven  inches  long;  lays  its  eggs  on  the  ground,  though  an 
aijuatic  animal  ;  walks  quicker  than  the  land  tortoise  ;  and  is 
often  kept  in  gardens,  to  clear  them  from  snails  ami  various 
v\ingless  insects.  In  lish-ponds  it  is  very  destructive,  biting  the 
fishes,  and,  when  they  are  exhausted  by  the  loss  of  blood,  drag- 
ging them  to  the  bottom  and  devouring  them. — The  fierce  tor- 
toise, is  found  in  several  parts  of  North  America,  and  is  eighteen 
inches  long.  It  is  rapid  and  vigorous  in  its  movements,  and  will 
S()ring  on  its  enemy  with  great  elasticity  and  violence.  Its 
flesh  is  thought  extremely  good.  It  is  found  in  the  muddy 
parts  of  rivers,  concealing  itself  among  the  weeds.  It  will  also 
dart  witli  great  celerity  on  birds. — The  sea  tortoises,  or  turtles, 
are  dislingoished  from  the  I'ormer.  by  having  very  large  and  long 
feet  in  the  shape  of  lins,  the  claws  of  some  of  the  toes  not  being 
visible  but  enclosed.  The  common  green  turtle  is  not  unlrc- 
quently  five  feet  long,  and  of  the  weight  of  60l>  pounds  ;  and  is 
denominated  green  from  the  shade  of  that  colour  assumed  by 
the  fat,  «hen  the  animal  is  in  its  perfect  state.  In  the  West 
Indies  it  has  been  long  in  the  highest  estimation  lor  the  table, 
and  within  sixty  or  seventy  years  it  has  gradually  been  advanc- 
ing in  reputation  in  this  country,  for  food,  and  is  at  present  con- 
sidered as  furnishing  the  highest  cratificalion  of  epicurism.  It 
is  imported  into  England  in  vast  numbers.  It  feeds  on  sea 
grass,  called  turtle  grass.  It  is  taken  sometimes  aftei  being 
watched  to  its  haunts  ;  and  being  thrown  on  its  back,  is  unable 
to  rise  again  on  its  feet:  sometimes  it  is  struck  in  the  water 
with  a  long  stalf  armed  with  iron  at  the  end.  The  markets  of 
the  West  Indies  are  supplied  with  the  llesh  of  these  animals,  as 
those  of  Europe  are  with  mutton  and  beef;  and  before  they  weie 
much  sought  as  articles  for  exportation,  forty  sloops  were  em- 
ployed by  the  inhabitants  of  Port  Royal  in  catching  them.  They 
are  seldom  seen  on  land  but  at  the  season  of  laying  their  eggs, 
which  they  do  at  several  times,  after  intervals  of  fourteen  days. 
They  are  occasionally  found,  probably  in  consequence  of  tem- 
pests, on  the  coasts  of  Europe  The  imbricated  turtle,  or  hawks- 
bill,  is  sc  called  from  its  shells  lapping  one  over  atiother,  like 
tiles  on  the  roof  of  a  house.  It  is  about  three  feet  long;  is 
found  in  the  seas  both  of  Asia  and  America,  and  sometimes 
siso  in  the  IMeditcrraneaif;  and  is  said  to  have  been  seen  even  of 
600  pounds  weight.  Its  (lesli  is  of  no  estimation  ;  but  its  lamina 
are  manufacturc<l  into  the  elegant  material  known  by  the  name  of 
tortoise-shell,  which  has  been  applied  by  human  ingenuity  to 
mnunierable  purposes  both  of  use  and  ornament.  The  thick- 
ness of  the  plate  varies  in  reference  to  the  age  and  size  of  the 
turtle.  Those  of  a  very  young  one  are  of  no  value.  A  large 
one  will  supply  ten  pounds'  weight  of  valuable  scales,  which 
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being  softened  by  heat,  and  lapped  over  each  other  by  means  of 
pressure,  bd'ome  edeilually  united,  so  as  to  conslilule  one 
piece  of  considerable  extent,  and  without  any  pereeiviible  trace 
of  their  sepaialion.  This  article  was  well  known  to  the  (iiceks 
and  Homans,  and  was  an  important  materal  of  luxuiy  and  com- 
merce. Vaiious  artli'les  ol  fuinitiiie,  and  e\en  beds,  were  inlaid 
with  it.  The  lOgyptians  exported  large  cargoes  of  it  to  Uome 
for  these  purposes,  and  in  China,  as  well  as  Ivurope,  it  is  al 
present  in  very  high  demand  fur  elegant  and  ornanjental  uianu- 
faetures. 

Ti  srit)o,  in  the  Military  Art  of  the  ancients,  was  a  kind 
of  coyer  or  screen  which  the  soldiers,  c.  »/r.  a  whole  company, 
made  theniselvi^s  of  their  bucklers,  by  holding  them  up  over 
their  heads,  ;ind  standing  close  to  each  other.  This  expetlient 
served  to  sIk  Iter  them  from  darts,  stones,  SiC.  thrown  upon 
them,  especially  those  thrown  frouj  above,  when  Ihcy  went  to  the 
assault. 

Ti-s  rut)o,  was  also  a  kind  of  large  wooden  tower  which  moved 
on  several  yvheels,  and  was  (covered  with  bullocks'  hides,  serv- 
ing to  shelter  the  soldiers  when  they  approached  the  walls  to 
mine  them,  or  to  baiter  them  with  rams. 

TET\Nl'.S,  in  Surgery,  a  locked  jaw. 

TKTKAEnUON,  or  Ti; ruAiiiinnDN,  in  Geometry,  is  one  of 
the  five  Plaioiiie  or  regular  bodies  or  solids,  coniprehenilcd 
under  four  eiiuilateral  and  e(pial  triangles.  Or,  it  is  a  liiangular 
pyr^iniiil  of  four  e<iual  and  equilateral  faces. 

TlvT.K  V(j()N[,  in  Oeonielry,  a  quadrangle,  or  a  figure  with 
four  angles. 

TETUAN  I)  R  I  A,  the  fourth  class  in  Linnaeus's  sexual  system. 

TETKAO,  in  Natural  History,  a  genus  of  birds  of  the  order 
gallina'.  Birrls  of  this  genus,  which  according  to  (Jmelin  com- 
prehends the  prouse,  the  partridge,  and  the  ([uail,  follow  the 
(lam  immerliatcly  on  being  hatched,  and  before  the  shell  is 
wholly  detached  from  them  ;  their  bill  is  strong  and  convex, 
and  llicir  llesh  and  eggs  form  an  exipiisile  repast.  There  are 
seventy-three  species,  of  wliieli  the  following  are  best  deserving 
of  notice. — The  cock  of  the  wood,  is  of  the  size  of  a  turkey,  and 
is  found  froin  Russia  to  Italy,  prefeiring  the  elevated  and 
monnlainous  parts  of  temperate  countries,  as  it  delights  in  a 
cold  teniperatuie.  Its  eggs  are  deposicd  on  moss,  and  w  Ir  n- 
ever  left  by  the  female,  which  is  unassisted  in  the  process  of 
incubation,  are  covered  over  with  leaves.  The  males  and 
females  live  separate,  except  during  the  months  of  Fcbruniy 
and  March.  Their  focid  consists  of  various  plants  and  grains, 
and  buds  of  trees.  The  seeds  of  the  pine  and  fir  they  are  parti- 
cularly fond  of. — The  black  grouse,  is  larger  than  a  coninion 
fowl,  and  abounds  in  the  British  islands,  partieulnrly  in  the 
northern  districts.  The  birds  of  this  species,  and  of  the  last, 
do  not  pair  like  other  birds,  and  the  male  is  generally  seen  with 
several  females  in  his  train.  They  subsist  on  seeds  and  herb- 
age, and  are  particularly  fond  of  the  seeds  of  the  birch  and 
Siberian  poplar. — The  ptarmigan  grouse,  is  fourteen  inches 
long,  and  inliabits  the  north  of  Europe.  It  is  not  uncommon 
in  the  Highlands  and  the  Hebrides,  and  is  sometimes  found  in 
Cnmberlauil.  These  birds  subsist  on  seeds,  fruits,  and  bci  ries, 
and  are  silly  and  inadvertent  to  danger. — The  common  partiidge, 
is  thirteen  inches  long,  and  abounds  in  the  temperate  regions 
of  Europe;  it  is  unable  to  sustain  rigorous  cold  or  intense  beat. 
See  Quail. 

TETRAPLA,  a  IJible  disposed  by  Oiigen  under  four  columns, 
in  each  of  which  was  a  difierent  Greek  version,  namely,  that  of 
Symniachus,  of  .\(|uila,  of  the  Seventy,  and  of  Theodotian. 

TECTONIC  ORDER,  a  military  order  ofknights, established 
towanls  the  close  of  the  tyvelfth  centuiy,  and  thus  called  as  con- 
sisting chiefly  of  Germans  or  Teutons.  The  origin,  fee.  of  ihe 
Teutonic  order  is  said  to  be  this  ;  the  Christians  under  Guy 
of  Liisignan,  laying  siege  to  Acre,  a  city  of  Syria,  on  the  borders 
of  the  Holy  Land,  some  Germans  of  liremen  and  Lubeck,  touch- 
ed with  compassion  for  the  sick  and  wounded  of  the  army,  who 
wanted  common  necessaries,  set  on  foot  a  kind  of  hospital  un- 
der a  tent,  which  ihcy  made  of  a  ship's  sail,  and  here  betook 
themselves  to  a  charitable  attendance  on  them.  This  excited 
a  thought  of  establishing  a  third  military  order,  in  imilalion  ot 
ihe  Templars  and  Ilospilallers.  The  design  was  approved  of 
by  the  paliiareh  of  Jerusalem,  the  aiehbishop  and  bi||iops  of 
the  neighbouring  places,  the  king  ol  Jerusalem,  the  misters  of 
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the  temple  and  liospital,  and  tlie  German  lords  and  prelates 
tlienin  the  Holy  Land,  and  Pope  Calixtus  III.  confirmed  it  by 
liisbull,  ard  the  new  order  was  eallcd  the  Order  of  Teutonic 
Knights  of  the  House  of  St.  Mary  at  Jerusalem.  The  pope  grant- 
ed them  all  the  privileges  of  the  Templars  and  Hospitallers  of 
Si.  John,  excepting  that  they  were  to  he  subject  to  the  patri- 
arch.<  and  other  prelates,  and  that  they  should  pay  tithes  of 
what  they  possessed. 

TEXT,  a  relative  term,  contradistinguished  to  gloss  or  com- 
mentary, and  signifying  an  original  discourse,  exclusive  of  any 
note  or  interpretation.  This  word  is  particularly  used  for  a 
certain  passage  of  scripture  chosen  by  a  preacher  to  be  the  sub- 
ject of  a  sermon. 

THALLITE,  a  stone  found  in  the  fissures  of  mountains  in 
Dauphiny,  and  on  Chamouni  in  the  Alps.  It  is  sometimes 
amorphous,  and  sometimes  crystallized. 

THATCH,  prepared  straw  or  reed,  laid  on  the  top  of  ricks, 
stacks,  or  houses,  to  keep  out  the  wet. 

THEATRE,  a  public  edifice  for  the  exhibition  of  scenic 
spectacles  and  shows,  to  amuse  the  people,  and  also  a  place 
for  dramatic  representations.  In  Surgery,  it  is  the  room  in 
which  anatomical  dissections  are  carried  on. 

THEFT,  in  Law,  an  uidawful  felonious  taking  away  another 
man's  moveable  and  personal  goods,  against  the  owner's  will, 
with  intent  to  steal  them.  It  is  divided  into  theft  or  larceny, 
properly  so  called,  and  petit  theft,  or  petit  larceny  ;  the  former 
whereof  is  of  goods  above  the  value  of  I2d.  and  is  deemed  felo- 
ny ;  the  other,  w  hich  is  of  goods  under  that  value,  is  not  felony. 

THEFTBOTE,  the  receiving  a  man's  goods  again  from  a 
thief,  or  other  amends  by  way  of  composition,  and  to  prevent 
prosecution,  that  the  felon  may  escape  unpunished;  the  punish- 
ment whereof  is  fine  and  imprisonment. 

THEME,  a  subject  or  topic  on  which  to  write  or  compose. 

THEODOLITE,  a  mathematical  instrument  much  used  in 
surveying,  for  t!ie  taking  of  angles,  distances,  &c. 

THEOGONY,  the  science  vihich  treats  of  the  primitive, 
chaotic,  or  elementary  state  of  things. 

THEOLOGY,  the  science  which  instructs  mankind  in  the 
knowledge  of  God  and  divine  things  ;  or  th  '  which  has  God, 
and  what  he  has  revealed,  for  its  object. 

THEOREM,  a  proposition  which  terminates  in  theory,  and 
which  considers  the  properties  of  things  already  made  o.- done. 
Or,  theorem  is  a  speculative  proposition  deduced  from  several 
definitions  compared   together. 

THEORY,  a  docirine  which  terminates  in  speculation,  with- 
out any  view  to  the  practice  or  application  of  it. 

THERMOMETER,  an  instrument  for  ascertaining  the  tem- 
perature, that  is,  for  measuring  the  degree  of  heat  or  cold,  in 
any  body.  The  thermometer  was  invented  about  the  beginning 
of  t!ie  13th  century  ;  but,  like  many  other  useful  inventions,  it 
has  been  found  impossible  to  ascertain  to  whom  the  honour  of 
it  belongs.  Fahrenheit's  thermometer  consists  of  a  slender 
cylindrical  tube,  and  a  small  longitudinal  bulb.  To  the  side  of 
the  tube  is  annexed  a  scale,  which  Fahrenheit  divided  into  600 
parts,  beginning  with  that  of  the  severe  cold  which  he  had 
observed  in  Iceland  in  1709,  or  that  produced  by  surrounding 
the  bulb  of  the  thermometer  with  a  mixture  of  snow  or  beaten 
ice,  and  sal  amnioniac;  or  sea  salt.  This  he  apprehended  to  be 
the  greatest  degree  of  cold,  and  accordingly  he  marked  it,  as  the 
beginning  of  his  scale,  with  0;  the  point  at  which  mercury 
begins  to  boil,  he  conceived  to  shew  the  greatest  degree  of  heat, 
and  this  he  made  the  limit  of  his  scale.  Tiie  distance  between 
these  two  points  he  divided  into  600  equal  parts  or  degrees  ; 
and  by  trials  he  found  that  the  mercury  stood  at  32  of  these 
divisions  when  water  just  begins  to  freeze,  or  snow  or  ice  just 
begins  to  thaw  ;  it  was  therefore  called  the  degree  of  the  freez- 
ing point.  When  the  tube  was  immersed  in  boiling  water,  the 
mercury  rose  to  '212,  which  therefore  is  the  boiling  point,  and 
is  just  180  degrees  above  the  former,  or  freezing  point.  15ut  the 
present  method  of  making  the  scale  of  these  thermometers, 
which  is  the  sort  in  most  common  use,  is  first  to  immerge  the 
bulb  of  the  thermometer  in  ice  or  snow  just  beginning  to  thaw, 
K!id  mark  with  32  tlic  place  where  the  mercury  stands  ;  then 
immerge  it  in  boiling  water,  and  again  mark  the  place  where 
the  mercury  stands  in  the  tube  with  the  number  212,  exceeding 
the  former  by  180;  dividing  therefore  the  intermediate  space  into 


180  equal  parts,  will  give  the  scale  of  the  thermometer  ;  whic 
may  afterwards  be  continued  upwards  and  downwards  at  plea 
sure.  Other  themomcters  of  a  similar  construction  ha\e  beei 
accommodated  to  common  use,  having  but  a  portion  of  th 
above  scale.  They  have  been  made  of  ;i  small  size  and  portabb 
form,  and  adapted  with  appendages  to  particular  purposes 
and  the  tube,  with  its  annexed  scale,  has  often  been  enclosed  i. 
another  thicker  glass  tube,  also  hermetically  sealed,  to  preserve 
the  thermometer  from  injury.  And  all  these  are  called  Fahren- 
heit's tlievmomelers. 

The  thermometer  at  present  used  in  France  is  called  Reau- 
mur's; but  it  is  very  different  from  the  one  originally  invented 
by  Reaumur  in  1730,  and  described  in  the  Memoirs  of  the  Aca- 
demy of  Sciences.  The  one  invented  by  Reaumur  was  tilled 
with  spirit  of  wine  ;  and  though  ils  scale  was  divided  by  the 
author  into  80  parts,  of  which  0  was  the  freezing  point,  and  80 
the  boiling- water  point,  yet  in  fact  80  was  only  the  boiling  point 
of  the  spirit  of  wine  that  he  employed,  which,  as  Dr.  Marline 
computes,  corresponded  with  180  of  Fahrenheit.  But  the  ther- 
mometer now  in  use  in  France  is  filled  w  ilh  mercury  ;  and  the 
boiling-water  point,  which  is  at  80,  corresponds  v^ith  the  212th 
degree  of  Fahrenheit.  The  scale  indeed  commences  at  the 
freezing  point,  as  the  old  one  did.  The  new  thermometer  ought 
more  properly  to  be  called  De  Luc's  tlicrDwiiieler,  for  it  was  first 
made  by  De  Luc  ;  and  is  in  fact  as  difierent  fronr  Reaumur's  as 
it  is  from  Sir  Isaac  Newton's.  When  De  Luc  had  fixed  the 
scale,  and  finished  an  account  of  it,  he  shewed  the  manuscript 
to  M.  De  la  Condamine.  Coridamine  advised  him  to  change 
the  number  80;  remarking,  that  such  was  the  inattention  of 
philosophers,  that  they  would  probably  <:onfound  it  with  Reau- 
mur's. De  Luc's  modesty,  as  well  as  a  predilection  for  the 
number  80,  founded  as  he  thought  on  philosophical  reasons, 
made  him  decline  follow  ing  this  advice.  But  he  found  by  expe- 
rience that  the  prediction  of  Condamine  was  too  well  founded. 
The  thermometer  of  Celsius,  which  is  used  in  Sweden,  has  a 
scale  of  100  degrees  from  the  freezing  to  the  boiling-water 
point.  This  is,  in  fact,  the  centiyrade  thermometer.  These  are 
the  principal  thermometers  now  used  in  Europe  ;  and  the  tem- 
perature indicated  by  any  of  them  nray  be  reduced  into  the  cor- 
responding degrees  on  any  of  the  others,  by  means  of  the 
following  simple  theorems  ;  in  which  R  signifies  the  degrees  on 
the  scale  of  Reaumur,  F  those  of  Fahrenheit,  and  S  those  of  the 
Svi'edish  thermometer. 

1.  To  convert  the  degrees  of  Reaumur  into  those  of  Fahren- 
R  X  9 
heit;    — - —  -f  32  ::z  F.     2.  To  convert  the  degrees  of  Fahren- 


heit to  those  of  Reaumur; 


9 


=  R.      3.    To 


S  X    9 
vert  the  Swedish  degrees  into  those  of  Fahrenheit;    — .- 


+ 


32  =  F.     4.  To  convert  Falirenheit's  into  Swedish 


(F_,32)xo 


3.  To  convert  Swedish  degrees  into  those  of  Rcaumirr ; 
z=  R.     6.  To  convert  Reaumur's  degrees  into  Swedish  ; 

=  R. 


=  S. 
6 

irx_5 

4 

To  such  readers  as  are  unacquainted  with  the  algebraic  ex- 
pression of  arithmetical  formulie,  it  will  be  sufficient  to  express 
one  or  two  of  these  iit  words,  to  explain  their  use  ; — 1.  IMultiply 
the  degree  of  Reaumur  by  9,  divide  the  product  by  4,  and  to 
the  quotient  add  32;  the  sum  expresses  the  degree  on  the  scale 
of  Fahrenheit.  2.  From  the  degree  of  Falirerrheit  subtract  32, 
mrdtiply  the  remainder  by  4,  and  diviiie  the  piodrict  by  9,  the 
quotient  is  the  degree  according  to  the  scale  of  Reaumur,  &c. — 
As  in  meteorological  observations  it  is  necessary  to  attend  to  the 
greatest  rise  and  fall  of  the  thermometer,  attempts  have  been 
made  to  construct  a  thermometer  which  might  register  tho 
greatest  degree  of  heat,  or  greatest  degree  of  cold,  which  took 
place  during  the  absence  of  the  observer. — The  following 
is  properly  a  spirit  thermometer,  thoirgh  mercury  is  em- 
ployed \;-i  it  for   the  purpose  of  supporting  a  certain  iudcs  ;  ah 
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Fig.  2. 


(U%.  l,is)  a  tiilii;  of  (liiii  glass,  about 
sixteen  iuclic»  loii^,  and  \  ul'iiii  inoli  in 
diameter  ;  cilefij  /t  is  a  sniiillcr  lulie, 
with  the  inner  dinnieter  alMj.it  J,t;i  join- 
ed to  a  larger  at  the  iipixr  end  l>,  and 
bent  down  lirst  on  tlie  lett  side,  and 
then,  after  descending;  two  inelics  he- 
low  i(  i,  upwards  af;ain  on  the  ri^ht,  in 
the  several  direetinns  c  </  c.  /'v  A,  paral- 
lel to,  and  one  inch  distant  I'roni  it. 
At  the  end  of  the  same  tube,  at  It, 
the  inner  diameter  is  enlarged  to 
half  an  ine'i  from  h  to  i.  which  is 
two  inches  in  lenfjth.  This  glass  is 
filled  with  highly  rectified  spirit  of 
wine  to  w  ithin  half  an  inch  of  the  end 
i,  excepting  that  part  of  the  small 
tube  from  d  io  g  wliich  is  fdled  with 
mercury.  From  a  view  of  tlic  instru- 
ment, it  will  be  readily  conceived  that 
when  the  spirit  in  the  large  tube  is  ex- 
panded by  heat,  the  mercury  in  the 
small  lube  on  the  left  side  will  be  press- 
ed down,  and  cause  that  on  the  right 

side  to  rise  ;  on  the  contrary,  when  the  spirit  is  condensed 
by  cold,  the  reverse  will  happen.  Fahrenheit's  scale,  which  be- 
gins with  0  at  the  fop  of  the  left  side,  has  the  degrees  numbered 
downwards,  while  that  at  the  right  side,  beginning  with  0  at 
the  bottom,  ascends.  The  divisions  are  ascertained  by  placing 
the  thermometer  with  a  good  standard  mercurial  one  in  water, 
gradually  heating  or  cooling,  and  marking  the  divisions  of  the 
new  scale  at  every  five  degrees.  The  divisions  below  the  freez- 
ing point  arc  taken  by  means  of  a  mixture  of  sca-sall  and  ice, 
as  described  by  Nollet,  l)c  Luc,  and  others.  In  order  to  shew 
bow  high  ilie  mercury  has  risen  in  the  observer's  absence,  there 
is  placed  within  the  small  tube  of  the  thermometer,  above  the 
surface  of  the  mercury  on  either  side,  immersed  in  the  spirit  of 
wine,  a  small  index,  so  fitted  as  to  pass  up  and  down  as  occa- 
sion n>ay  require.  One  of  these  indices  is  represented  in  fig. 
2  ;  a  is  a  small  glass  tube,  three-quarters  of  an  inch  long,  her- 
metically scaled  at  each  end,  enclosing  a  piece  of  steel  wire 
nearly  of  the  same  length;  at  each  end,  erf,  is  fixed  a  short 
piece  of  a  tube  of  black  glass,  of  such  a  diameter  as  to  pass 
freely  up  and  down  within  the  small  tube  of  the  thermometer. 
The  lower  end  floating  on  the  surface  of  the  mercury,  is  carried 
up  with  it  when  it  rises,  while  the  piece  at  the  upper  end,  being 
of  the  same  diameter,  keeps  the  body  of  the  index  parallel  to 
the  sides  of  the  thermometrical  tube.  From  the  upper  end  of 
the  body  of  the  index  at  c  is  drawn  a  spring  of  glass  to  the  fine- 
ness of  a  hair,  about  four-fifths  of  an  inch  in  length,  which  be- 
ing set  a  little  oblique,  presses  lightly  against  the  surface  of 
the  tube,  and  prevents  the  index  from  following  the  mercury 
when  it  descends,  or  being  moved  by  the  spirit  passing  up  and 
down,  or  by  any  sudden  motion  given  to  the  instrument ;  but 
at  the  same  time  the  pressure  is  so  adjusted  as  to  permit  this 
index  to  be  readily  carried  up  by  the  surface  of  the  rising  mer- 
cury, and  downwards  whenever  the  instrument  is  reetilicd  for 
observation.  The  index,  by  not  returning  with  the  mercury 
when  it  descends,  shews  distinctly  and  accurately  how  high  the 
mercury  has  risen,  and  consequently  what  degree  of  cold  or 
heat  has  happened.  To  prevent  the  spirit  from  evaporating,  the 
tube  at  the  end  i  is  closely  sealed.  The  daily  rectification  of 
this  instrument  is  performed  by  applying  a  small  magnet  to  that 
part  of  the  tube  against  which  the  index  rests  ;  by  the  action  of 
which  the  included  piece  of  steel  wire,  and  consequently  the 
index,  is  easily  brought  down  to  the  surface  of  the  mercury. 
When  this  has  been  done,  the  instrument  is  rectified  for  the  next 
day's  observation,  without  heating, cooling,  separating,  or  at  all 
disturbing  the  mercury,  or  moving  the  instrument.  With  a  ther- 
mometer of  this  sort,  Mr.  Six  observed  the  greatest  degree  of 
Iieat  and  cold  that  happened  every  day  and  night  throughout 
the  year  1781. 

In  1791)  two  thermometers  were  invented  by  Dr.  .John  Ruth- 
erford ;  the  one  for  registering  the  highest,  and  the  other  for  re- 
gistering the  lowest  degree  of  heat  to  which  the  thermometer 
lias  risen  or  fallen  during  the  absence  of  the  observer.     A  new 


self-registering  thermometer  has  more  recently  been  invented 
by  Mr.  Keith,  of  Kavelstone,  which  Dr.  (Jregory  considers  as  the 
most  ingenious,  simple,  and  perfect,  of  any  which  has  hitherto 
appeared.  Ds  simplicity  is  so  great,  that  it  recpiires  only  a  very 
short  deseii|)tion  to  make  it  intelligible.  It  is  constituted  first  of 
a  thin  i^lass  tube  about  fourteen  inches  long,  and  .'l-lths  of  an 
inch  raliber,  close  or  hcruw  tically  sealed  at  top.  To  the  lower 
end,  which  is  open,  there  is  joined  a  crooked  glass  tube  seven 
inches  long,  and  4-lOths  of  an  inch  caliber,  and  open  al  its  top, 
which,  of  course,  is  level  with  the  middle  of  the  (irst  tube.  The 
former  tube  is  filled  with  the  strongest  spirit  of  wine,  and  the 
latter  tube  with  mercury.  This  is  properly  a  spirit-of-»ine 
thermometer,  and  the  mercury  is  used  merely  tosupport  a  piece 
of  ivory  or  glass,  for  which  is  afiixed  a  wire  for  raising  one  in- 
dex or  depressing  another,  according  as  the  mercury  rises  or 
falls.  There  is  a  small  conical  piece  of  ivory  or  glass,  of  sueli 
a  weight  as  to  float  on  the  surface  of  the  mercury.  To  the  float 
is  joined  a  wire  called  iho  font  hiCc,  which  reaches  ipwards, 
where  it  terminates  in  a  knee  bent  at  right  angles.  The  float- 
w.ire,  by  means  of  an  eye  lixed  at  its  extremity,  moves  easily 
along  a  small  vertical  harpsichord  wire.  There  are  two  indexes 
made  of  thin  black  oiled  silk,  which  slide  upwards  or  down- 
wards with  a  force  not  more  than  two  grains.  The  one  placed 
above  the  knee  points  out  the  greatest  rise,  and  the  one  placed 
below  it  points  out  the  greatest  fall,  of  the  thermometer. 

When  the  instrument  is  to  be  prepared  for  an  observation, 
both  indexes  are  to  be  brought  close  to  the  knee.  It  is  cNidenl, 
that  when  the  mercury  rises,  the  float  and  float-wire,  which  can 
be  moved  with  the  smallest  force,  will  be  pushed  upwards  till  the 
mercury  becomes  stationary.  As  the  knee  of  the  float-wire 
moves  upwards,  it  will  carry  along  w  ith  it  the  upper  index. 
When  the  mercury  again  subsides,  it  leaves  the  index  at  the 
point  to  which  it  was  raised,  for  it  will  not  descend  by  its  own 
weight;  as  the  mercury  falls,  the  float-wire  does  the  same;  it 
therefore  brings  along  with  it  the  lower  index,  and  continues  to 
depress  it  till  it  again  becomes  stationary,  or  ascends  in  the  tube, 
in  which  case  it  leaves  the  lower  index  behind  it,  as  it  had  for- 
merly left  the  upper.  The  scale  to  which  the  indexes  point  is 
placed  parallel  to  the  slender  harpsichord  wire.  That  the  scale 
and  indexes  may  not  be  injured  by  the  wind  and  rain,  a  cylin- 
drical glass  cover,  close  at  top,  and  made  so  as  exactly  to  fit,  is 
placed  over  it.  The  ingenious  inventor  has  another  improve- 
ment, which  if  upon  trial  it  be  found  to  answer,  will  make  this 
tlieTuinmeter  as  perfect  as  can  be  desired,  provided  there  do 
not  arise  some  errors  from  the  variable  pressure  of  the  atmo- 
sphere. He  proposes  to  adapt  clock-work  to  this  thermometer, 
in  such  a  way  as  to  register  with  the  utmost  precision  the  de- 
grees of  heat  and  cold  for  every  month,  day,  and  minute,  in  the 
year.  An  account  of  this  latter  improvement  may  be  seen  in 
Nicholson's  Journal,  vol.  iii.  4to.  series,  or  Edin.  Trans,  vol.  iv. 
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The  coramon  contrivance  for  a  self-registering  thermometer, 
now  sold  in  most  of  the  London  shops,  consists  simply  of 
two  thermometers,  one  mercurial  and  the  other  of  alcohol,  hav- 
ing their  stems  hnrizDiital,  as  in  the  annexed  figure:  the  for- 
mer has  for  its  in<lex  a  small  bit  of  magnetical  steel  w  ire,  and 
the  latter  a  minute  thread  of  glass,  having  its  two  ends  formed 
into  small  knobs  by  fusion  in  the  flame  of  a  candle. 

The  magnetical  bit  of  wire  lies  in  the  vacant  space  of  the 
mercurial  thermometer,  and  is  pushed  forward  by  the  mer- 
cury whenever  the  temperature  rises,  and  push<s  that  fluid 
against  it;  but  when  the  temperature  falls  and  the  fluid  retires, 
this  index  is  left  behind,  ami  consequently  shews  the  maxi- 
mum. The  other  index,  or  bit  of  glass,  lies  in  the  tube  of  the 
spirit  thermometer  immersed  in  the  alcohol,  and  when  the  spirit 
retires  by  depression  of  temperature,  the  index  is  carried  alomc 
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with  it  ill  apparent  contact  « ith  it3  interior  surface  ;  but  on  in- 
crease of  temperature  the  spirit  goes  forward,  and  leaves  the 
index,  which  therefore  shews  the  minimum  of  temperature  since 
it  'was  set.  As  these  indexes  merely  lie  in  the  tuhcs,  tlieir 
resistance  to  motion  is  altogether  inconsiderable.  The  steel 
index  is  brought  to  the  mercury  by  applying  a  magnet  on  the 
outside  of  the  tube,  and  the  other  is  duly  placed  at  the  end  of  the 
column  of  alcohol  by  inclining  the  whole  instrument.  When 
the  surface  of  the  column  of  spirit  is  viewed  by  a  magnifier, 
it  is  seen  to  have  the  form  of  a  concave  hemisphere,  which  shews 
that  the  liquid  is  attracted  by  the  glass.  The  glass  in  that 
place  is  consequently  attracted  in  the  opposite  direction  by  a 
force  equal  to  that  which  is  so  employed  in  maintaining  that  con- 
cave figure  ;  and  if  it  were  at  liberty  to  move,  it  would  be  drawn 
back  till  the  Hat  surface  was  restored.  Let  us  suppose  a  small 
stick  or  piece  of  glass  to  be  loose  within  the  tube,  and  to  pro- 
trude into  the  vacant  space  beyond  the  surface  of  the  alcohol. 
The  fluid  will  be  attracted  also  by  this  glass,  and  form  a  concave 
between  its  surface  and  that  of  the  bore  of  the  tube.  But  the 
small  interior  piece  being  quite  at  liberty  to  move,  will  be  drawn 
toward  the  spirit  so  long  as  the  attractive  force  possesses  any 
activity  ;  that  is,  so  long  as  any  additional  fluid  hangs  round 
the  glass  ;  or,  in  other  words,  until  the  end  of  the  stick  of  glass 
is  even  with  tlie  surface.  Whence  it  is  seen  that  the  small  piece  of 
glass  will  be  resisted,  in  any  action  that  may  tend  to  protrude  it 
beyond  the  surface  of  the  fluid  ;  and  if  this  resistance  be  greater 
than  the  force  required  to  slide  it  along  in  the  tube  (as  in  fact  it 
is,)  the  piece  must  be  slided  along  as  the  alcohol  contracts;  so 
as  always  to  keep  the  piece  within  the  fluid.  And  this  fact  is 
accordingly  observed  to  take  place. 

Professor  Leslie,  well  known  for  his  genius,  has  invented  a 
difl'erential  thermometer,  for  the  measurement  of  minute  varia- 
tions of  temperature.  It  consists  of  two  tubes,  each  terminat- 
ing in  a  small  bulb  of  the  same  dimensions,  joined  by  the  blow- 
pipe, and  bent  in  the  form  of  a  U,  a  small  portion  of  dark  co- 
loured liquor  having  previously  been  introduced  into  one  of  the 
balls.  After  many  trials,  the  fluid  best  adapted  to  the  purpose 
was  found  to  be  a  solution  of  carmine  in  concentrated  sulphu- 
ric acid.  By  managing  the  included  air  with  the  heat  of  the 
hand,  this  red  liqaor  is  made  to  stand  at  the  required  poiut  of 
the  opposite  tube.  This  is  the  zero  of  a  scale  fastened  to  that 
tube,  and  divided  into  equal  parts  above  and  below  that  point. 
The  instrument  is  then  fixed  on  a  stand.  It  is  manifest,  that 
when  the  liquor  is  at  rest,  or  points  at  zero,  the  column  is  pressed 
in  opposite  directions  by  two  portions  of  air  equal  in  elasticity, 
and  containing  equal  quantities  of  caloric.  Whatever  heat, 
then,  may  be  applied  to  the  whole  instrument,  provided  both 
bulbs  receive  it  in  the  same  degree,  the  liquor  must  remain  at 
rest.  But  if  the  one  ball  receives  the  slightest  excess  of  tem- 
perature, the  air  which  it  contains  will  be  proportionally  ex- 
panded, and  will  push  the  liquid  against  the  air  in  the  other  bulb 
v^ith  a  force  varying  as  the  difl'erence  between  the  temperatures 
of  those  two  portions  of  air  ;  thus  the  equilibrium  will  be  de- 
stroyed, and  the  fluid  will  rise  in  the  opposite  tube.  The  de- 
grees of  the  scale  through  which  it  passes  will  mark  the  succes- 
sive augmentations  in  the  temperature  of  the  ball  which  is  ex- 
posed to  the  greatest  heat.  So  that  this  instrument  is  a  balance 
of  extreme  delicacy  for  comparing  the  temperature  of  its  two 
scales. 

It  is  a  small  variation  from  this  thermometer  that  constitutes 
Mr.  Leslie's  Photometer.  When  thermometers  are  devised  to 
measure  very  great  degrees  of  heat,  they  are  usually  called  by 
another  name.  See  Pyuomi;ti  u.  The  thermometer  and  baro- 
meter together  are  very  useful  in  determining  the  altitudes  of 
mountains,  See.  For  this  purpose  they  are  fixed  in  such  a 
frame  as  to  be  conveniently  portable.     Sec  Bahometer. 

THICK  Stuif,  planks  thicker  than  those  commonly  used, 
wliinli  aie  plaeei  opposite  to  the  several  scarfs  or  joinings  in 
the  fr  inic  of  timbers. 

THIMBLE,  a  covering  for  the  finger,  made  of  any  metnl,  to 
protect  it  from  the  needle,  in  use  among  tailors,  milliners,  and 
all  who  ;irc  ace  istomed  to  sew. 

THIMBLE,  ill  the  language  of  ship-riggers,  is  a  sort  of  iron 
ring,  wliose  outer  surface  is  hollowed  tliiougliout  its  whole  cir- 
cumference, in  order  to  contain  in  the  channel  or  cavity  a  rope 
which  is  spliced  about  it,  and  by  which  it  may  be  huug  in  any 


particular  situation.  Its  use  is  to  defend  the  eye  of  the  rope 
which  surrounds  it,  from  being  injured  by  another  rope  which 
passes  through  it,  or  by  the  hook  of  a  tackle  which  is  hung 
upon  it. 

THINKING,  in  general,  any  act  or  operation  of  the  mind, 
but  its  physical  principles  are  concealed  from  the  eye  of  human 
penetration. 

THISTLE,  Order  of  the,  or  of  St.  Andrew  a  military  order  of 
knighthood  in  Scotland. 

Thistle,  in  Agriculture,  a  well-known  prickly  weed,  com- 
mon in  cornfields.  Of  this  troublesome  plant  there  are  various 
kinds.  They  indicate  strong  laud,  but  require  the  watchful  care 
of  the  farmer. 

THOLES,  i.  e.  bearers  or  fulcra,  are  small  pins  driven  perpen- 
dicularly into  the  gunwale  of  a  boat,  and  serving  to  retain  the 
oars  in  that  space  which  is  called  the  row-lock;  sometimes 
there  is  only  one  pin  to  each  oar,  as  in  the  boats  navigated  in 
the  Mediterranean  sea.  In  that  case,  the  oar  is  retained  upon 
the  pin  by  means  of  a  strop,  or  of  a  cleat,  with  a  bole  through 
it,  nailed  on  the  side  of  the  oar. 

THOR,  in  Mythology,  an  ancientdeity,  worshipped  among  the 
northern  nations,  from  whom  our  Thursday  derives  its  name. 

THORACIC,  or  Thoracici,  a  term  applied  to  an  order  of 
fishes  in  the  Linna;an  system :  the  character  of  this  order 
is,  that  they  have  bony  gills,  and  ventral  fins  directly  under  the 
thorax. 

THORIN A.  An  earth  discovered  in  1816  by  M.  Berzelius,  in 
small  quantities,  in  the  gadolinite  of  Korarvet.  It  resembles 
zirconia. 

THORN,  in  Botany,  a  name  given  to  all  trees  and  shrubs  of 
the  larger  kind,  which  are  armed  with  spikes  or  prickles. 

THOUGHT,  a  general  name  for  all  the  ideas  consequent  on 
the  operations  of  the  mind,  and  even  for  the  operations  them- 
selves. 

THRASHING,  or  Threshing,  in  Agriculture,  the  act  of 
beating  the  corn  out  of  the  ears.  There  are  several  ways  of  se- 
parating corn  from  the  cars  ;  the  first  by  beating  it  with  a  flail, 
which  is  properly  what  is  called  thrashing.  The  other  method, 
still  practised  in  several  countries,  is  to  make  mules  or  horses 
trample  on  it  backwards  and  forwards  ;  this  is  properly  what  the 
ancients  called  tritura  and  trituratio.  The  Hebrews  used  oxen 
therein,  and  sometimes  yoked  four  together  for  this  purpose. 
Another  way  among  the  ancients  was  with  a  kind  of  sledge 
made  of  boards  joined  together  and  loaded  with  stone  or  iron, 
upon  which  a  man  was  mounted,  and  the  whole  drawn  over  the 
corn  by  horses  ;  this  instrument  was  called  traba  or  tribula.  It 
is  a  rule  among  husbandmen,  that  the  season  for  thrashing  is 
as  soon  as  the  corn  has  sweated  in  the  heap  or  mow. 

THRASHING  MACHINES,  were  first  constructed  in  Britain 
about  the  year  1732;  and  various  improvements  took  place  till 
the  invention  of  Mr.  Andrew  Meikle  in  1785,  who  obtained  a 
patent  which  has  since  expired  :  fig.  1,  represents  the  plan  of 
elevation  ;  fig.  2,  the  ground  plan  ;  and  fig.  3,  the  essential  parts 
of  the  machinery,  so  as  to  convey  a  tolerably  accurate  idea  of 
his  principle.  A,  fig.  1,  and  2,  is  a  large  horizontal  spur-wheel, 
which  has  27C  cogs,  and  moves  the  pinion  B,  having  fourteen 
teeth.  The  latter  imparts  motion  to  a  crown-wheel  C,  that  is 
provided  with  eighty-four  cogs,  and  moves  a  second  pinion,  D, 
which  is  furnished  with  sixteen  teeth.  This  pinion  D,  turns  the 
drum  H  I K  L,  fig.  1,  2,  and  3,  being  a  hollow  cylinder,  three  feet 


and  a  half  in  diameter,  and  placed  horizontally  :  on  its  outside 
arc  fixed,  by  means  of  screw  bolls,  four  scutchers,  or  pieces  of 
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wood,  one  side  of  wliicli  is  faced  willi  n  lliiii  iron  plalc  :  and 
wldc'li  are  disposed  at  an  r(|unl  dislanco  fidni  caidi  oilier,  and 
at  rit;lil  angles  to  tlio  axis  of  the  drum.  1',  li;;.  "2,  and  ,'t.  Is  an 
inclined  board,  on  wliicli  the  slieaves  are  .spread,  andwlieiKx- 
lliev  are  introduced  lielween  two  Ihiloil  east-iron  rollers,  (J,  (J, 
fijj.  ;t,  lliat  are  three  and  a  half  inches  in  diameter,  and  rov<dvc 
alioiit  Ihirly-nve  times  in  one  minute.  These  ndlers  heinjc  only 
tlireefourlhs  of  an  inch  from  the  seuteliers  or  leaves  of  the  drum 
II  I  K  lj,  li;t.  1,  and  '2,  serve  to  keep  the  sheaves  steady  while 
the  siiitehers  n,  li.c,  (I,  U£.  'i,  and  :(.  move  with  consideralile 
vcloeily.  and  thus  separate  the  <;rain  from  the  straw,  while  lioth 
are  thrown  on  the  concave  rack  M,  tig.  3,  which  lies  horizontally 
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wilh  slender  parallel  ribs;  so  that  the  corn  may  pass  thronsh 
them  into  the  subjacent  hopper  N,  fiR.  I,  and  3.  O,  fis.  3,  is  a 
riddle  or  harp,  tlirou;;h  which  the  corn  drops  into  a  pair  of  fan- 
ners, P.  li;;.  1  and  ;i,  and  from  these  it  is  gt^nerally  obtained  in 
a  state  lit  for  the  market.  Q  KTS,  is  a  rake  consisting  of  four 
leaies,  or  thin  pieces  of  wood;  at  the  extremity  of  each  is 
placed  a  row  of  teeth,  e,f,  /•/,  /(,  that  arc  live  inches  Ions;.  This 
rake  moves  in  the  concave  rack  M,  fig.  2,  in  a  circular  direction  ; 
"  Idle  the  teeth  culeh  the  straw  that  had  been  thrown  by  the 
Si'utchersn,  h,  c,  d,  into  the  rack,  and  remove  it  to  the  contiguous 
place  V.  W,  fig.  1.  represents  the  horse's  course  ,  which  is  27 
feet  in  diameter.  X,  fig.  1  and  2,  is  the  figure  for  supporting 
the  beams  on  wliich  the  axle  of  the  spur-wheel  is  fixed.  Y,  Y,  Y, 
fig.  1,  and  V,  Y,  fig.  2,  shew  the  spindles,  tlie  design  of  which 
is    to  nioye  the  two   lluted  rollers,  the  rake,  and  the  fanners. 


To  the  description  now  given  we  have  only  to  add,  that  the 
drum  has  a  covering  of  wood  at  a  small  distance  above  it,  for 
the  purpose  of  keepinsf  the  sheaves  close  to  the  scutchers.  The 
number  of  persons  rcijuisite  for  attending  the  mill  when  working 
is  six  :  one  person  drives  the  horses  ;  a  second  hands  the  sheaves 
to  a  third,  who  unties  them;  while  a  fourth  spreads  them  on  the 
ii  'inort  i-nards,  and  presses  them  gently  between  the  rollers  ; 
a  ului  person  is  necessary  to  riddle  the  corn  as  it  falls  from  the 
fanners,  and  a  sixth  to  remove  the  straw.  This  machine  can 
be  moved  <(|ually  well  by  water,  wind,  or  horses.  Mr.  Meikle 
has  made  snoli  improvements  on  the  windmill  as  to  render  it 
much  more  nianagcablc  and  convenient  than  formerly  ;  and  we 
are  informed  many  such  windmills  are  erected  in  difi'erent 
parts  of  the  country.  As  to  the  comparali\o  expense  of  these 
dillVrent  machines,  the  erection  of  the  horse-macliine  is  least  ; 
but  then  the  expense  of  employing  horses  must  be  taken  into 
consideration.  One  of  this  kind  may  be  erected  for  70/.  A  wa- 
ter-mill will  cost  10/.  more,  on  account  of  the  expense  of  the 
watcr-whccl.  A  windmill  will  cost  from  200/.  to  300/.  sterling. 
!n  thrasliirif  machines,  however,  cheapness  should  not  be  the 
only  consiilcration.  It  ofien  happens  in  machinery  that  things 
IOC). 


apparently  cheap  arc  ullimali  h  very  dear.  Thravhing  of  corn 
reipiirrs  a  strong  po«(-r,  to  which  neither  weak  men  nor  slight 
machines  are  competent.  On  this  account  strong  and  durable 
machines  are  to  be  recomnicndcd  as  ilicapest  in  the  end  ;  ptr- 
lorming  more  work,  in  a  better  manner,  and  not  needing  Ut- 
(pient  repairs.  .Some  ollnr  well-constriicled  tlirasliing-macliine« 
are  described  in  (Jray's  ICxpciienced  Millwright,  liailey's  De- 
scriptions of  Maiddiies  approved  by  the  Society  of  \rls,  in  the 
Kepertory  of  Arts  and  Maniiracturcs.  the  2d  vol.  of  Dr.  lircws- 
ter's  I'erguson,  and  the  I  llh  vol,  of  the  Panlologia.  Wilh  re- 
spect to  the  (pianlity  cif  coin  nljich  a  niaehino  will  thrash  in  a 
given  lime,  it  is  not  easy  to  give  any  precise  information  ;  the 
most  important  we  have  \cl  niel  wilh  is  u'iven  by  Mr.  Fenwirk 
who  found  fiom  iinnierous  expciimenis  llial  a  power  i-apable 
of  raising  a  weight  of  ItiOO  pounds  wilh  a  uniform  velocity  of 
llfleen  feet  per  minule,  will  thrash  two  bolls  (eii;ht  bushels)  of 
w  licit  in  an  li<iur;  and  that  a  power  sullicienl  to  raise  the  same 
W(-iglit  wilh  a  vcloeily  of Iwenly-lwo  feet  per  minute,  will  thrash 
three  bolls  of  the  same  grain  in  an  hour.  Fioni  these  facts,  this 
genlleman  has  conipuled  the  follow  ing  table,  w  hich  is  applicable 
to  machines  that  are  driven  either  by  water  or  horses. 


Gallons  of 
wnler  per  mi- 
nule, ate  niea- 
Hiire,(lifl<;liartr- 
ed  nil  an  ovcr- 
«h(H  wheel  10 
feet  lu  diame- 
ter. 


2.30 
390 
.528 
C(iO 
790 
970 


Gallons  of 
water  per  mi- 
nute, ale  iiieii- 
Kure.discliarK- 
ed  on  ail  oxer- 
sliot  wheel  \b 
feet  Id  diame- 
ter. 


KiO 
29(i 
3S0 
■170 
605 
C80 


Gallons  of 
water  ner  mi- 
nute, ale  mea- 
sure .dischar-,;- 
ed  on  an  over- 
»liot  11  heel  Co 
feet  in  diame- 
ter. 


130 

20,'i 
272 
3-10 
•100 
600 


Number  of 

Polls 

Horses  work- 

of   wheat 

ne    y   hours 

thrashed    in 

and  a  half. 

an  hour. 

1 

2 

2 

3 

3 

.'> 

4 

7 

5 

9 

G 

10 

4 

.) 

Bolliil!irA«li- 
cd  in  (t  lifMir* 
ant)  a  buif  nr 
tjul  workiiitt. 
or  uj  a  day. 


19 

28i 
47-i 

m\ 

9.1 


1 

The  first  four  coliiiiins  of  the  preceding  table  contain  dil- 
fcrent  quantities  of  impelling  power,  and  tlie  last  tao  exhibit 
the  number  of  bolls  of  wheat  in  W  imhesler  measure,  which 
such  powers  are  capable  of  thrashing  in  an  hour,  or  in  a  day. 
Six  horses,  for  example,  are  capable  of  thrashing  ten  bolls  of 
wheat  in  an  hour,  or  ninety-five  in  the  space  of  nine  hours  and 
a  half,  or  a  working  day  ;  antl  (iHO  gallons  of  water  discharged 
into  the  buckets  of  an  overshot  water-wheel  of  16  feet  diameter 
during  a  minute,  will  thrash  the  same  quantity  of  grain. 

THRAVE,  or  Threave  ofCoun,  twenty-i'our  sheaves,  or 
four  shocks  of  six  sheaves  to  the  shock,  though  in  some  counties 
they  only  reckon  twelve  shocks  to  the  tlirave. 

THRE.\D,  a  small  line  made  up  of  a  number  of  fine  fibres  of 
any  vegetable  or  animal  substance,  such  as  llax,  cotton,  or  silk  ; 
from  which  it  takes  its  name  of  linen,  cotton,  or  silk  thread. 

THREATENING  LETTKR.  If  any  person  shall  send  any  let- 
ter threatening  to  accuse  any  person  of  a  crime  punishable  wiili 
death,  transportation,  pillory,  or  other  infamous  punishmeni, 
with  a  view  to  extort  money  from  him,  he  shall  be  punished  at 
the  discretion  of  the  court  with  fine,  imprisonment,  pillory, 
whipping,  or  transportation. 

THROAT,  among  Seamen,  is  a  name  given  to  that  end  of  a 
galV  which  is  next  the  mast,  and  is  opposed  to  peek,  which 
implies  the  outer  end:  hence,  Throat  Brails,  are  those  which 
are  attached  to  the  galf  close  to  the  mast.  Throat  llallidnh. 
ropes  or  tackles  applied  to  hoist  the  inner  part  of  the  gaC,  and 
its  appendent  portion  of  the  sail. 

THRUM,  (To.)  a  phrase  at  sea,  which  signifies  to  insert  in  a 
sail  or  mat,  &:e.  through  small  holes  made  by  a  bolt-rope  needle, 
or  a  marline  spike,  a  nutu-ber  of  short  pieces  of  rope  yarn,  or 
spun  yarn. 

THIIMMERSTONE.  This  stone  was  first  described  by  Mr. 
Schreber,  who  found  it  near  Balmc  D'auris  in  Daupliine,  and 
gave  it  the  name  of  sliorl  viole.  It  was  afterwards  found  near 
Thum  in  Saxony,  in  consequence  of  which  Werner  called  il 
Thummerstone.  It  is  sometimes  amorphous,  but  more  com- 
monly crystallized. 
u'Y 
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THUNDER,  the  noise  occasioned  by  the  explosion  of 
a  flash  of  lishtnins  passing  throush  the  air;  or  it  is  that 
noise  which  is  excited  by  a  sudden  explosion  of  cleclrical 
clouds,  which  are  therefore  called  thunder-clouds.  The  rattling 
!•!  the  noise  of  thunder,  which  makes  it  seem  as  if  it  passed 
through  arches,  is  probably  owing  to  the  sound  being  excited 
among  clouds  hanging  over  one  another,  and  the  agitated  air 
passing  irregularly  between  them.  The  explosion,  if  high  in  the 
air,  and  remote  from  us,  will  do  no  mischief;  but  when  near,  it 
may  and  has,  in  a  thousand  instances,  destroyed  trees,  animals, 
fee.  This  proximity,  or  small  distance,  may  he  estimated  nearly 
by  the  interval  of  time  between  seeing  the  (lash  of  lightning, 
and  hearing  the  report  of  the  thunder,  estimating  the  distance 
after  the  rate  of  11-12  feet  per  second  of  time,  or  31  seconds  to 
the  mile. 

THWARTS,  the  seats  or  benches  of  a  boat  whereon  the 
rowers  sit  to  manage  the  oars. 

THYMUS,  Thvme,  a  well-known  aromatic  garden  plant, 
liiglily  useful  for  domestic  and  medicinal  purposes. 

TI.\RA,  an  ornament  with  which  the  ancient  Persians 
covered  their  heads. 

TICK,  a  troublesome  insect  which  infests  cows,  goats,  sheep, 
dogs,  horses,  and  occasionally  man. 

TIDE,  a  regular  periodical  current  of  the  water,  setting 
alternately  in  a  flux  and  reflux,  and  is  produced  by  the  influence 
of  the  moon.  Locke,  in  describing  the  theory  of  the  tides, 
observes,  "  That  motion  of  the  water,  called  tides,  is  a  rising 
and  falling  of  the  sea  ;  the  cause  of  this  is  the  attraction  of  the 
moon,  whereby  the  part  of  the  water  In  the  great  ocean  which  is 
nearest  the  moon,  being  most  strongly  attracted,  is  raised  higher 
than  the  rest  ;  and  tl'.ese  tsvo  opposite  elevations  of  the  surface 
of  the  water  in  the  great  ocean  following  the  motion  of  the 
nitron  from  east  to  west,  and  striking  against  the  large  coasts  of 
the  continents;  fron)  thence  rebound  back  again,  and  so  make 
floods  and  ebbs  in  narrows,  seas,  and  rivers." 

Tiie  great  Sir  Isaac  Newton  undertook  to  explain  the  doc- 
trine of  the  tides  upon  the  two  great  principles  of  gravity  and 
attraction.  However  irregular  they  might  be  in  certain  in- 
stances, and  with  a  view  to  certain  objects,  it  was  evident,  that 
from  the  stated  intervals  of  the  time  which  they  preserved,  some 
common  and  general  cause  must  exist  to  produce  such  a  regu- 
lar elfect.  Continued  observation  bad  ascertained  one  striking 
and  remarkable  fact  on  all  the  coasts  of  the  British  dominions 
in  Europe,  and  along  the  coasts  of  Holland,  France,  Spain,  and 
Portugal,  that  the  hour  of  high  water,  considered  generally,  was 
regularly  and  uniforudy  at  a  certain  interval  or  portion  of  time 
after  the  moon  had  passed  the  meridian  of  such  place.  The 
acute  and  sagacious  mind  of  this  philosopher  was,  from  mature 
deliberation,  and  attention  to  this  fact,  soon  convinced  that  the 
moon  had  an  influence  upon  the  great  body  of  the  waters  of  the 
ocean,  and  that  the  only  remaining  subject  of  consideration 
was,  to  discover  how  far  this  principle  would  agree  with  the 
difl'erent  quantity  of  waters  which  were  accumulated  at  those 
intervals  on  dilfercnt  days.  On  this  subject  he  might  thus  judi- 
ciously argue  with  himself:  If  it  be  true  that  the  moon  has  an 
influence  on  the  waters  of  the  ocean,  so  as  to  occasion  their 
accumulation  in  a  regular  and  periodical  way,  which  cannot  be 
done  by  any  thing  but  the  force  of  attraction,  it  is  equally 
probable,  that  the  other  heavenly  bodies  should  have  some 
influence  to  the  same  purpose.  But  the  sun  alone,  from  his 
magnitude,  is  capable  of  doing  this  in  any  considerable  or  sen- 
sible degree,  and  though  from  his  distance  that  e/l'ect  and 
influence  be  very  much  lessened,  yet,  upon  calculation,  it  v  ould 
be  found  to  bear  a  proportion  extremely  well  suited  to  obviate 
the  remaining  difliculty.  First,  it  should  be  observed,  that  the 
earth  has  a  daily  revolution  on  its  axis  every  twenty-four  hours 
from  west  to  east,  which  occasions  the  sun  and  other  heavenly 
bodies  apparently  to  move  from  east  to  west.  But  the  moon, 
from  her  actual  motion  in  the  heavens  towards  the  east,  of  a 
little  more  than  twelve  degrees  daily,  or  near  forty-nine 
minutes  of  time  at  a  medium,  occasions  her  coming  upon  the 
meridian  of  any  place  later  by  forty  minutes  daily  than  on  each 
next  preceding  day,  so  as  to  take  up  about  twenty-nine  days 
and  a  half  on  an  average  from  one  new  moon  to  another.  Now, 
if  both  the  sun  and  moon  are  supposed  to  have  an  attractive 
power  and  influence  on  the  waters  in  the  ocean,  it  must  follow, 


that  nhen  they  happen  to  be  on  the  meridian  at  the  same  time, 
or  nearly  so,  this  attraction  of  each,  whatever  may  be  the  pro- 
portion between  them,  must  be  the  same  way.  It  will  from 
iieiiie  follow,  that  the  eflect  of  the  sun's  influence  must  in  this 
case  be  added  to  that  of  the  moon,  and  consequently  an  in- 
creased aceuniulalion  of  waters  must  be  produced.  This  is  in 
reality  the  case  at  every  new  moon,  when  these  two  attractive 
bodies  affect  the  waters  of  the  ocean  the  same  way,  and  cause 
higher  tides,  which  are  usually  known  by  the  name  of  spring 
tides.  This  will  also  account  for  the  same  sort  of  tides  at  the 
full  moon,  when  the  moon  is  at  the  greatest  distance  from  the 
sun,  or  due  north  when  the  other  is  south.  For  we  shall  pre- 
sently see,  that  the  accumulated  tides  « ill  always  take  place  on 
the  opposite  parts  of  the  world,  to  preserve  a  proper  equili- 
brium, unless  where  other  causes  operate  to  the  contrary  ;  and 
therefore,  though  the  two  attracting  bodies  be  in  opposite  parts 
of  the  heavens,  they  will  operate  jointly,  as  at  the  new  moon,  to 
produce  high  tides.  On  the  contrary,  when  they  are  at  the 
distance  of  a  quarter  of  llie  heavens  from  each  other,  or  ninety 
degrees,  their  influence  will  be  manifestly  diUerent  from  each 
other,  and  the  attraction  will  operate  on  dilierent  parts  of 
the  ocean,  so  as  to  counteract  one  another.  Hence  it  would 
follow,  that  if  the  attractive  power  of  these  two  bodies  were 
equal,  they  would  then  destioy  each  other,  as  their  united 
power  at  the  full  and  new  moons  would  be  doul)le  to  either  of 
them  singly.  This,  however,  is  not  the  case,  though  it  is  cer- 
tain that  at  the  time  of  the  quarters  of  the  moon,  when  the 
moon  still  evidently  retains  a  prevailing  influence,  it  is  much 
counteracted  by  the  attractive  power  of  the  sun,  so  that  the 
tides  are  comparatively  much  less,  and  are  known  by  the  name 
of  neap  tides.  It  is  likewise  to  be  observed,  that  the  tides,  from 
the  prevailing  influence  of  the  moon,  would  alwajs  naturally 
follow  her  from  east  to  west,  if  the  obsli  actions  of  land  lying  in 
the  way  did  not  prevent  it.  But  water,  as  a  ponderous  body, 
though  fluid,  will  more  speedily  seek  to  preserve  its  own  level, 
and  is  less  liable  to  interruption  from  slight  causes,  than  the 
air  or  atmosphere,  so  (hat  whatever  impediments  it  meets  with, 
it  turns  round  the  shortest  points  of  land  for  this  purpose,  and 
seeks  every  creek  and  river  in  its  course,  that  no  part  of  the 
sea  or  ocean  may  be  deprived  of  its  share  of  the  tides,  and  to 
recover  its  level. 

It  will  be  evident  on  the  principles  of  attraction  and  gravita- 
tion, that  as  the  hemisphere  nearest  to  the  moon  will  be  imme- 
diately under  the  eflect  of  her  attraction,  and  consequently,  the 
waters  of  that  half  be  prevented  from  gravitating  towards  the 
other,  the  opposite  hemisphere  will  have  less  than  its  share  of 
attraction,  and  consequently  the  gravitation  will  be  diminished, 
from  whence  the  waters  of  the  extreme  part  will  be  higher  Ihsin 
in  any  other  part  of  the  hemisphere,  so  that  the  tides  will  then 
be  highest  at  the  same  time.  Hence,  at  the  distance  of  ninety 
degrees,  whrro  this  influence  can  be  little  if  at  all  perceived, 
the  waters  will  be  at  liberty  to  descend  towards  the  centre  by 
the  natural  power  of  gravitation,  and  will  therefore  in  those 
places  be  lowest.  It  has  also  been  concluded,  that  where  the 
moon's  meridian  altitude  is  great,  the  tides  will  be  increased 
when  she  is  above  the  horizon  ;  and,  on  the  contrary,  that  when 
her  meridian  depression  is  great,  the  night  tides  will  be  most 
considerable.  "This  holds  true  in  a  less  degree  of  the  sun,  and 
especially  at  the  new  moon,  if  she  has  north  declination  in 
summer,  and  south  declination  in  winter.  Also,  if  the  moon  is 
in  such  a  part  of  her  orbit  as  to  be  at  the  nearest  distance  from 
the  earth,  it  will  considerably  add  to  the  influence  of  her  attrac- 
tion; and  it  has  been  known  to  cause  uncomnionlj'  high  tides 
when  this  happens  at  the  time  of  new  or  full  moon.  Generally 
understood,  it  has  been  noted,  that  the  morning  tides  are  the 
highest  in  winter,  and  the  evening  tides  in  summer.  It  has 
been  observed,  that  the  intervention  of  land  causes  a  great 
alteration  in  the  tides.  This  will  shew  why  there  arc  little  or 
no  tides  in  small  inland  seas,  such  as  the  Baltic  and  Mediter- 
ranean, where  the  attractive  influence  of  the  sun  and  moon 
must  be  nearly  equal  at  both  the  extremities,  and  cannot  there- 
fore sensibly  afl'ect  the  waters.  It  is  also  certain,  that  the 
tides  are  very  inconsiderable  in  high  latitudes,  because  the  sun 
and  moon  more  immediately  act  towards  the  equator,  and  raise 
the  water  towards  the  middle  of  the  torrid  zone,  « liich  must 
consequently  render  the  waters  of  the  frigid  zone  compara- 
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tivcl)  low,  1>)  (lopnviii^  llic  ncit;lili(Hirlioi)(l  ofllic  poles,  oftlicisf 
«alfrs  llial  ;ire  tliiis  atlractcd  towards  tlic  iiiidillc  of  llif  (;lol)«(. 

We  shall  now  notice  tlio  proporlidii  of  the  atliaclivc  iiilluencc 
of  tlic  sun  and  moon,  as  to  their  elleel  on  the  waters,  and  then 
point  out  the  progress  of  the  tides  alou);  the  roasts  of  Knrope. 
It  has  lioen  ohservcil,  that  on  a  supposition  Ihiit  the  joint  force 
lieioj;  ascertained  in  any  particular  port  at  twelve  feet,  at  a 
n)ediuni  height  of  spring  tides,  «  ilhout  any  extraordinary  addi- 
tion or  diminution  of  the  attracted  power,  that  of  neap  tides 
lias  hcen  found  lobe  somewhat  less  than  eight  feet.  Hence,  as 
the  united  force  of  the  attraction  of  the  sun  and  moon  is  twelve, 
and  liy  a  contrary  cllect  is  reduced  to  eight,  that  of  the  moon 
singly  must  be  equal  to  ten,  and  that  of  the  sun  to  ncaily  two, 
anci  this  proportion,  generally  considered,  will  almost  con- 
stantly hold  good  on  all  the  coasts  of  the  united  kingdom. 
There  is  another  principle  of  the  solar  system,  on  which  also 
this  matter  may  be  demonstrated.  For  as  all  the  bodies  attract 
each  other  mutually,  but  in  an  inverse  ratio,  in  proportion  to 
the  S(|uares  of  their  distances,  conjointly  with  their  magnitude, 
this  inlluence  of  the  sun  will  also  be  found  nearly  to  coincide 
with  this  general  and  funilameutal  law  of  the  universe. 

It  has  bocn  seen  that  the  natural  course  of  the  tides  and  cur- 
rents of  the  ocean  must  be  from  cast  to  west.  This  would  be 
the  case  nearly,  and  almost  uniformly,  if  the  interposition  of 
extensive  continents  did  not  prevent  it.  From  the  northern  ex- 
tremity of  Europe,  at  the  north  cud  of  Wiegat's  Srails,  in  lat. 
78  degrees  N.  to  the  Cape  of  Cood  Hope,  in  lal.  ;i  1  dcg.  .S. 
there  is  no  known  passage  for  the  waters  of  the  ocean,  in  that 
or  any  other  direction,  but  along  the  coasts.  The  medium 
situation  between  these  two  extremes,  is  about '22  deg.  N.  which 
is  near  Cape  Blanco  on  the  west  coast  of  Africa.  J5ut  the  least 
shadow  of  a  chart  or  niiip  must  be  sudieient  to  satisfy  any  per- 
son of  the  impossibility  of  the  Hood  tides  setting  there  to  the 
westward,  because  the  continent  for  od  deg.  to  the  N.  and  S. 
entirely  bounds  th:it  sea  on  the  east.  If  therefore  the  tides  are 
not  totally  interrupted  by  this  vast  extent  of  continent,  they 
must  come  in  either  from  the  north  or  along  the  coast  of  Europe 
ill  a  direction  southward,  or  from  the  south  in  a  direction  north- 
ward along  the  west  coast  of  Africa  from  the  Cape  of  Good 
Hope.  Such  being  the  slate  of  the  case  from  argument,  so  it 
is  in  fact,  as  proved  by  common  observation  and  experience  ; 
for  it  is  well  known  that  the  flood  tide  sets  to  the  southward 
along  the  west  coast  of  Norway,  from  the  North  Cape  to  the 
Naze,  for  an  extent  of  13  deg.  to  the  entrance  of  the  IJaltic  Sea, 
and  that  from  thence  it  proceeds  southward  to  the  coast  of 
Great  Uritain,  supplying  every  port  successively  in  its  passage. 
Th«  large  island  ot  Great  Britain  breaks  the  regulnr  course  of 
the  waters,  and  causes  a  division  on  their  approaching  tliat 
coast;  and  as  the  current  comes  from  the  northward,  the  coast 
of  Scotland,  as  must  naturally  be  expected,  will  first  have  the 
tide  of  Hood,  before  the  parts  which  are  farther  situate  to  the 
south.  As  the  island  of  Great  Britain  divides  this  current  into 
t«  o  channels,  its  operation  on  the  eastern  coast  may  first  be  re- 
garded. The  natural  tendency  to  the  west  is  here  interrupted  by 
the  land,  so  that  it  must  run  to  the  southward  as  the  only  possi- 
ble direction  it  can  take.  Hence  it  is  found  that  at  Aberdeen, 
on  the  coast  of  Scotland,  the  tide  will  be  at  its  height  on  full 
and  change  days  at  a  cpiarter  before  one  o'clock,  but  that  it 
v\ill  not  be  high  water  at  Tinmouth  Bar,  on  th"  coast  of  North 
umheilan<l,  till  three  o'clock  on  the  same  days.  All  the  inter, 
mediate  ports,  from  thence  to  the  Spurn,  will  have  it  progres- 
sively latter,  where  it  docs  not  reach  till  about  five  o'clock  ; 
and  before  it  gets  as  far  as  Yarmouth  Road,  it  will  be  at  least 
eight  o'clock.  From  thence  it  runs  on  still  to  the  southward  to 
Harwich,  which  it  reaches  at  half  past  ten,  and  to  the  Nore,  to 
which  it  docs  not  come  till  twelve. 

The  other  channel,  which  passes  the  north  point  of  Scotland, 
and  runs  along  the  west  coast  of  Great  Britain  at  the  same  time, 
is  subdivided  into  two  channels  by  the  interposition  of  Ireland. 
But  the  tide  of  flood  between  the  south-west  of  Scotland,  and 
the  northeast  point  of  Ireland,  from  the  narrow  ness  of  the  sea,  is 
much  the  least  in  (piantity,  and  therefore  make-!  a  much  slower 
progress  after  its  access  to  St.  George's  Channel,  so  as  not  to  get 
farther  than  about  the  parallel  of  latitude  of  the  Isle  of  .Man.  It 
would,  nevertheless,  advance  forward  to  the  south,  if,  as  it  v»ill 
appear,  a  superior  and  controlling  tide  tlid  not  here   put  a  tcr- 


minalion  to  it.  During  this  time,  the  luaiii  part  of  the  western 
branch  of  the  tide  has  been  rapiilly  hurrying  along  the  west 
coast  of  Ireland,  in  an  open  sea,  where  it  has  nothing  to  inter- 
rupt it  till  it  arrives  at  the  south-west  part  of  that  kingdom,  so 
as  to  be  at  Cape  Clear  .loon  after  four  o'cloi;k,  wliii  h  is  an  hour 
before  it  could  reach  the  Spurn  by  the  cast  chaniiil.  Hence, 
then-lore,  it  must  naturally  turn  round  the  south  coa.st  ol  Ire- 
land, and  it  will  have  reached  \\  aterford  by  five  o'clock,  near 
the  south-east  extremity  of  Ireland,  lleie,  then,  the  tide  will 
not  only  push  on  to  the  eastward  for  the  English  channel,  but 
as  the  tide  from  the  southward  has  been  (piickly  setting  to  the 
north-east  across  the  bay  of  Biscay,  it  will  unite  with  this  cur- 
rent to  supply  the  deficiency  of  water  in  the  English  channel 
and  the  Irish  Sea,  or  St.  (ieorge's  channel,  and  consc<iucntly 
proceed  along  the  south  of  England  and  the  north  coast  of 
France.  For  these  two  tides,  by  their  joint  inlluence,  cause  the 
tiiles  along  the  south  coast  of  Cornwall  to  be  at  the  highest  at 
new  and  lull  moon,  some  time  in  ihi^  interval  from  live  to  six 
o'<'lock,  and  along  the  east  coast  of  Ireland  a  branch  of  them  will 
slowly  pass  along  to  fill  up  the  bays  and  channels  there  and  oa 
the  coast  of  Wales,  till  it  meets  the  branch  which  came  in  from 
th('  north  through  the  narrow  sea  between  Ireland  and  .Scot- 
land. At  the  lime  of  this  meeting  it  will  be  high  water  in  the 
sea,  which  is  between  ten  and  eleven  o'clock.  .-M  the  same 
time,  the  main  branch  of  these  united  tides  is  pressing  along  up 
the  English  channel  till  it  meets  the  tide,  or  first  principal  branch 
of  the  current,  which  had  washed  the  north  east  and  east  coasts 
of  Scotland  and  England,  somewhere  between  Beacliy  Head 
and  Dungeness  ;  or,  as  some  persons  rather  conclude,  not  far 
from  the  Godwin.  If  we  take  farther  notice  of  the  elftcts  of 
these  several  tides  on  large  rivers  and  bays,  it  will  be  farther 
evident  that  they  will  occupy  some  time,  v\liilethe  m,iin  body 
of  those  tides  is  pursuing  its  general  progress  along  the  adjacent 
coasts  of  the  seas  it  passes  through.  Thus  it  is  IouikI  that  the 
tide  will  be  an  hour  in  passing  up  from  the  point  of  the  .Spurn 
to  the  town  of  Hull,  or  Kingston  upon  Hull,  where  it  is  not  high 
water  on  full  and  change  days  till  six  o'clock.  .And  the  union 
of  the  two  tides  in  the  neighbourhood  of  the  Godwin  sands  oc- 
casions a  vast  influx  of  water  into  the  river  Thames,  and  contri- 
butes to  produce  the  powerful  tides  which  run  up  that  river  to 
London. 

The  same  reason  will  also  afl'ord  a  solution  to  the  diflicully  of 
the  slow  advance  cf  the  tides  in  St.  George's  or  the  Irish  sea  ; 
lor  if  the  narrowness  of  the  strait  between  Scotland  and  Inland 
on  the  north  be  attended  to,  and  the  bending  of  the  coast  round 
the  Mull  of  Galloway  to  the  eastward  as  far  as  Solway  Frith, 
that  small  influx  of  water  must  be  a  long  time  in  filling  the 
several  bays  and  inlets  of  that  coast ;  so  that,  although  the  tides 
do  not  enter  the  southern  part  of  this  sea  till  some  hours  after, 
the  more  spacious  inlet  of  tl-at  extremity  will  admit  a  propor- 
lionably  greater  quantity  of  water.  Hence,  after  this  branch 
of  the  tide  has  filled  up  the  Bristol  channel  or  Severn  sea  on 
the  east,  and  Cardigan  Hay  to  the  north-east,  whii-li  must  em- 
ploy a  space  or  interval  of  some  hours,  it  passes  up  to  the  north  of 
Dublin,  and  meets  the  former  tide  in  the  parallel  of  the  Isle  of 
Man;  from  whence,  as  soon  as  it  is  high  water,  the  ebb  tides  re- 
turn back  again  by  their  respective  channels,  till  they  are  lost 
in  the  main  ocean  of  the  Atlantic. 

The  time  of  high  water  at  any  particular  port  must  therefore 
be  dctei mined  from  observation  and  experience,  as,  from  these 
interruptions,  it  is  clear  that  no  general  principles  can  be  laid 
down,  on  which  it  can  lie  resolved  from  the  longitude  or  compa- 
rative situation  of  any  place  on  the  face  of  the  globe.  But  the 
general  rule  already  laid  down  for  the  intervals  of  high  water 
will  always  prevail  ;  and  when  once  the  time  of  high  water 
has  been  ascertained  on  the  days  of  new  and  full  moon  at  any 
port,  the  succession  of  those  tides  will  be  daily  about  4!)  mi- 
nutes later  than  on  each  preceding  day  respectively.  It  must 
always  however  be  remembered,  that  there  is  another  tide  in 
the  intermediate  time,  or  about  \'i  hours  and  'H  minutes  after 
the  next  preceding  tide,  and  so  on  progressively.  It  may  some- 
times happen  that  in  mentioning  tlic  time  of  high  water  at  any 
particular  port,  cape,  headland,  or  any  other  remarkable  place 
of  the  sea  or  ocean,  it  may  bo  expressed  generally,  or  without 
any  reference  to  its  being  understood  of  the  time  on  the  veiy 
days  of  new   or   full  moon  ;  which  perhaps,   to   seamen,   could 
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t:caicely  admit  of  any  douM,  but  to  others,  less  conversant  with 
their  general  language  and  modes  of  speech,  may  be  less  intel- 
ligible. We  have  sometimes  also  expressed  ourselves  generally 
of  the  time  of  spring  tides  ;  by  which,  likewise,  is  constantly 
meant  the  precise  day  of  new  or  full  moon,  though  the  tides  for 
two  or  three  days  are  frequently  represented  by  that  term  ;  and 
indeed,  it  has  been  observed  from  experience,  that  the  highest 
tides  are  not  usually  till  the  third  or  fourth  tide,  according  as 
the  day  or  night  tides  are  highest  from  other  causes,  after  the 
actual  new  or  full  moon,  whereas,  in  speaking  of  the  time  of 
spring  tides  generally,  it  is  always  to  be  understood  of  the  very 
day.  The  time  of  high  water  being  accordingly  ascertained  by 
observation  at  each  particular  port,  the  next  conclusion  result- 
ing from  thence  has  been  to  represent  the  point  of  the  compass, 
being  first  corrected  for  variation  on  the  day  on  w  hich  the  moon 
is  at  that  time.  Having,  therefore,  determined  this,  according 
to  the  proportion  of  1 1  degrees  and  a  quarter  for  each  point  of  the 
compass,  pilots  and  seamen  in  general  have  attended  to  the  rule 
in  laying  down  the  time  of  high  water  on  the  intermediate  days 
between  the  spring-tides.  This  is,  in  other  words,  to  allow  three 
quarters  of  an  hour  for  each  point  of  the  compass  ;  and  on  this 
foundation  it  is  that  in  places  where  it  is  high  water  at  noon  on 
full  and  change  dajs,  as  at  Southampton  or  Ostend,  the  tide  is 
said  to  How  north  and  south  a*  12  o'clock.  Thus  also  if  the 
moon  on  those  days  hears  1,2,  3,  or  more  points  to  the  east- 
ward or  westward  of  the  meridian  of  any  place  at  the  time  of 
high  water,  the  tide  is  said  to  How  on  such  a  point.  For  exam- 
ple, if  the  moon  bears  S.E.  at  the  time  of  high  water  at  Poole 
in  Dorsetshire,  the  tide  will  here  be  said  to  llow  at  S.  E.  and 
N.  W.  and  if  E.  or  W.  at  Plymouth  in  Devonshire,  it  will  be 
said  to  flow  east  and  west.  But  it  is  a  very  improper  way  to 
depend  on  the  point  of  the  compass  alone  for  the  time  when 
the  moon  is  to  be  at  high  water,  unless  it  has  been  converted 
into  time,  and  ascertained  by  the  interval  after  passing  the 
meridian.  Thus,  for  instance,  if  it  were  understood  that  the 
moon  is  always  to  be  e:!st  or  west  at  llie  precise  time  of  high 
water  at  Plymouth,  conclusions  the  most  gross,  erroneous,  and 
dangerous,  would  be  the  result ;  because  when  the  moon  has  a 
high  north  declination,  it  may  happen  that  she  may  not  be  due 
east  till  near  eight  o'clock  in  the  morning  at  Plymouth,  which 
will  almost  be  two  hours  after  high  water,  and  it  would  on  the 
same  day  be  duo  west  soon  after  four  o'clock  in  the  afternoon, 
which  will  be  nearly  two  hours  before  high  water.  It  is  needless 
to  enlarge  on  the  danger  of  abiding  by  this  mode  of  calculation, 
without  converting  it  into  time  at  the  rate  of  three-quarters  of 
an  hour  for  every  point  of  the  compass.  But  tlie  general 
and  only  safe  rule  is,  to  "ay,  tliat  it  will  be  high  water  at  six 
hours  after  the  moon  has  passed  the  meridian.  It  is  high 
water  in  some  places  on  the  shore,  or  by  the  ground,  while 
the  tide  continues  to  flow  in  the  fair  way  or  offing,  as  it  is 
called,  by  which  term  is  understood,  that  part  of  the  sea 
in  the  neighbourhood,  or  at  no  great  distance  from  any  coast, 
where  the  tide-way  is  not  particularly  interrupted  by  the  ad- 
jacent shore  or  high  land.  For  this  state  of  the  tides  it  is  cus- 
tomary to  say,  that  the  water  flows  tide  and  half  tide,  or  tide 
and  quarter  tide,  and  the  like,  thereby  considering  the  usual 
run  of  the  tide  at  six  hours,  and  the  half  tide  at  three  hours,  &c. 
When,  therefore,  the  current  or  stream  of  the  fair  way  in  the 
offing  of  any  coast  is  said  to  run  tide  and  quarter  tide,  for  in- 
stance, it  means  that  the  stream  runs  an  hour  and  a  half  longer 
in  the  offing  than  it  does  by  the  shore,  and  consequently  that  it  does 
not  begin  to  run  so  soon  any  particular  way  at  a  distance  from 
the  coast  as  it  does  close  by  the  land,  by  that  interval  of  time. 

There  is  yet  one  circumstance  more  to  be  noted  respecting 
Uie  mode  of  calculating  the  time  of  high  water  on  the  interme- 
diate days  between  the  spring-tide  days.  We  have  already 
pointed  out  the  extremely  dangerous  notion  of  reckoning  the 
tides  by  the  points  of  the  compass  for  any  particular  ports,  and 
especially  those  which  are  nearest  to  the  east  and  west. 
There  is  likewise  another  irregularity  of  considerable  import- 
ance, which  is,  applying  too  generally  and  successively  the  rulcof 
anding  49  minutes  daily  to  the  time  of  high  water  on  each  pre- 
ceding day.  Experience  h;is  proved  this  common  method  of 
calculation  to  be  frequently  erroneous. 

With  regard  to  the  relative  force  of  the  tide  on  a  ship  floating 
lierein,  see  the  article  Current. 


Tide-gate,  a  place  in  which  a  tide  runs  vviih  great  vclncitv. 

To  Tide,  to  work  in  or  out  of  a  river  or  harbour,  or  chanriel, 
by  favour  of  the  tide,  and  anchoring  whenever  it  becomes  ad- 
verse. 

Tides  Man,  an  officer  appointed  by  the  custom-house  to  re- 
side on  board  of  merchant  ships  while  they  have  any  custom- 
alile  goods  on  board. 

Tide  Mills,  as  their  name  imports,  are  such  as  employ  for  their 
first  mover  the  flowing  and  ehbijig  tide,  eiUierin  the  sea  or  a 
river,  and  particularly  the  Thames,  the  Humber,  and  the  Severn, 
in  W'liich  the  tide  rises  to  a  great  height,  furnishing  a  very  pow- 
erful mover  to  drive  any  kind  of  machinery,  and  would  allow 
of  tide  mills  being  very  advantageously  constructed  upon  their 
banks.  The  erection  of  such  mills  is  not  to  be  reconiaiended 
universally,  as  they  are  attended  with  a  considerable  original 
expense,  besides  that  some  of  their  parts  will  require  frequent 
repairs;  but  in  some  places  where  coals  are  very  dear  they  may. 
on  the  whole,  be  fuund  less  expensive  than  steam  engines  to 
perform  the  same  work,  and  may  on  that  account  be  prefeired 
even  to  them. 

Tide  Way,  the  channel  in  which  the  tide  sets. 

Tide  Waiters,  or  Tidesmen,  are  inferior  officers  belong- 
ing to  the  custom-house,  whose  employment  it  is  to  watch  or 
attend  upon  ships  until  the  customs  are  paid. 

TIER,  a  name  given  to  the  range  of  caunon  mounted  on  cue 
side  of  a  ship's  deck. 

Tier  of  the  Cable,  is  a  range  of  the  fakes  or  windings  of  the 
cable,  which  are  made  witliin  one  another  in  a  horizontal  po- 
sition. 

Cable  Tier,  the  space  in  the  midst  of  a  cable  when  it  is  coiled, 
also  the  place  in  which  it  is  coiled. 

Tier,  also  implies  a  range  of  casks  in  the  hold  ;  hence  we 
say,  the  6')ourtr/ Tier,  or  that  which  is  next  above  the  keel- 
son, the  second  tier  and  upper  tier. 

TIERCE,  or  Terce,  a  measure  of  lifjui.l  things,  as  wine, 
oil,  &c.  containing  the  third  part  of  a  pipe,  or  forty-two  gallons. 

TIGER.     See  Felis. 

Tiger  Shell,  a  beautiful  species  of  volnta,  of  a  dusky  red 
colour,  spotted  all  over  with  large  irregular  blotches  of  white. 

TIGHT,  the  quality  whereby  a  vessel  resists  the  penetration 
of  any  fluid,  whether  compressing  its  surface,  or  contained 
within  it.  Hence  a  ship  is  said  to  be  tight  when  the  planks  are 
so  solid  as  to  prevent  the  entrance  of  the  water,  and  a  cask  is 
called  tight  when  none  of  the  liquid  contained  therein  can  issue 
through  or  between  the  staves;  in  both  senses  it  is  opposed  to 
leaky,  which  article  see. 

TIGILLUM,  a  word  used  by  chemists  to  express  the  tile 
with  which  they  cover  the  mouth  of  their  crucibles;  and,  by 
others,  for  the  crucible  itself. 

TILE,  in  building,  a  sort  of  thin  brick,  used  on  the  roofs  of 
houses;  or  more  properly  a  kind  of  clayey  earth,  kneaded  and 
moulded  of  a  jnst  thickness,  dried,  and  burnt  in  a  kiln  like  a 
brick,  and  used  in  the  covering  and  paving  of  different  kind  of 
militarv  and  other  buildings. 

TILIA,  in  Botany,  the  Lime  Tree,  of  vthich  there  are  a  great 
variety  of  species. 

TILL.\GE,  the  cultivating  of  land,  or  the  means  of  bringing 
it  into  a  state  of  preparation  for  depositing  the  seeds,  and  the 
growth  of  difl'crent  crops. 

TILLER,  the  bar  or  lever  employed  to  turn  the  rudder  in 
steering.     See  the  article  Helm. 

Tiller  Rope,  the  rope  which  forms  a  communication  between 
the  fore  end  of  the  tiller  and  the  wheel,  and  is  usually  made  of 
untarred  rope. 

TILT,  a  small  canopy  or  awning  of  canvass  or  other  cloth, 
extended  over  the  stern  sheets  of  a  boat,  and  supported  by  iron 
work,  or  broad  laths  of  flexible  wood,  incurvated.  The  tilt  is 
principally  used  to  keep  off  rain,  as  an  awning  is  intended  to 
defend  from  the  sun's  heat. 

Tilt,  the  covering  of  a  cart,  waggon,  or  other  carriage,  sup- 
ported by  hoops,  and  easily  removeable  when  occasions  require. 

Tilt  Boat,  is  a  boat  covered  with  tarpawling  or  sail-cloth,  to 
shelter  the  passengers,  and  such  goods  as  might  otherwise  be 
exposed  to  the  action  of  sun  or  rain. 

"Tilt  Hammer,  a  large  and  heavy  hammer,  put  in  motion  by 
a  water  wheel  or  steam-engine.     Cogs  being  brought  to  bear  on 


T   I    M 


IIICTIONARY    OF    MECHANICAL    SCIESCR. 


T  )   ^r 


100" 


tlic  tnil  of  till"  lianiiiior,  its  doprr'ssiDn  cniises  tlio  Iip.tiI  to  lie 
eleviitrd,  wlindi,  wlioii  lihcraliil,  lulls  «llli  cHiiisitUiiihlf  iDric  I)) 
Its  own  s|n'iili(:  (fravity.     Tilt  mills  woik  on  the  same  iniiiciplc. 

TiLi  iNt;  ii/'>V(<7,  is  the  prdctss  l)y«liicli  lilisttTc-d  sleil  is 
rondfiod  ductile.  This  is  doiio  !>)  placiii^  it  uihKt  llic  till 
liammor. 

TIMHlilK.  incliidps  rdl  kinds  of  felled  and  seasoned  woods. 
Of  all  Ihc  dillerent  kinds  known  in  Kuiope.  oak  is  the  liest  for 
buildini:,  and  oven  uhi'ii  it  lies  exposed  to  riir  and  water  there 
is  none  eipial  to  it.  Fir  tiniher  is  the  next  in  decree  of  good- 
ness for  hnildin;;-,  espe(Hally  in  this  eonntry,  where  lliej  liinld 
upon  leases.  It  dill'ers  I'rcnn  oak  in  this,  that  it  reipiires  not 
much  seasonintr,  and  therelorc  no  great  stoek  is  reiniircd  licforc- 
liand.  Fir  is  used  for  lloorinst.  wainseolin^,  and  the  ornamental 
parts  of  Imildio):  within  doors.  Kim  is  the  next  in  use,  espe- 
cially in  Kn;;land  and  France;  it  is  very  touf,'li  and  pii.ihle, 
and  therefore  easily  worked  ;  it  does  not  readily  split,  and  it 
hears  driving  of  liolts  and  nails  better  than  any  other  wood  ;  for 
which  reason  it  is  ehiclly  used  by  wheel-wri);hts  aiul  coaeh- 
niakers,  for  shafts,  naves,  &c.  J5eech  is  also  used  for  rnaiiy 
purposes;  il  is  \c>y  tou;;li  and  white  «lien  youns,  and  of  grei.t 
strength,  but  liable  to  warp  very  uiueii  wbcu  exposed  to  the 
weather;  and  to  be  MO.-m-eaten  when  used  within  doors  ;  its 
greatest  use  is  for  planks,  bedsteads,  chairs,  and  other  house- 
bold  floods.  Ash  is  likewise  a  »ory  uselul  wood,  but  very 
scarce  in  most  parts  of  Europe  ;  it  serves  in  buildings,  or  for 
any  other  use,  \ihen  screened  Irnni  the  weather;  handspikes 
and  oars  are  eldclly  made  of  it.  Wild  ihcsiuit  timber  is  by  some 
esteemed  as  good  as  oak,  and  seems  to  have  been  much  used 
in  obi  buildin;;s  ;  but  whellicr  these  trees  are  more  scarce  at 
present  than  formerly,  or  have  been  found  not  to  answer  so  well 
as  was  imatjined,  it  is  certain  this  liudier  is  now  but  little  used. 
Walnut-tree  is  exeellcnt  for  the  joiner's  use,  it  bcins  of  a  more 
curious  brown  c(doiir  than  beech,  and  not  so  subject  to  the 
worms.  The  poplar,  abel,  and  aspen  trees,  which  arc  very 
little  different  frotn  each  other,  are  much  used  instead  ol  lir,  and 
look  well. — The  goodness  of  timber  not  only  depends  upon  the 
soil  and  situation  in  which  it  stands,  but  likewise  on  the  season 
wherein  it  is  felled.  In  ihif,  people  di.sagree  very  niucli  ;  some 
are  for  havini;  it  felled  as  soon  as  the  fruit  is  ripe,  others  in 
the  spring,  and  many  in  the  autumn.  But  as  the  sap  and  mois- 
ture of  timber  is  certainly  the  cause  that  it  perishes  much 
sooner  than  it  otherwise  would  do,  it  seems  evident  that  tim- 
ber should  be  felled  when  there  is  the  least  sap  in  it,  vi:.  from 
the  time  that  the  leaves  begin  to  fall  till  the  trees  begin  to  bud. 
This  work  usually  commences  abo;it  the  end  of  April  in  Eng- 
land, because  the  bark  then  rises  most  freely  ;  for  w  here  a  (piau- 
tity  of  timber  is  to  be  felled,  the  statute  requires  it  to  be  done 
then  for  the  advantage  of  tanning.  After  lindier  has  been  felled 
and  sawed,  it  must  be  seasoned  ;  for  which  purpose  some  ad- 
vise it  to  be  laid  up  in  a  very  dry  airy  place,  yet  out  of  the 
wind  and  sun,  or  at  least  free  from  the  extrendlies  of  either  : 
and  that  it  may  not  decay,  but  dry  evenly,  they  recoiumend  it 
to  be  daubed  over  with  cow-dung.  It  must  not  stand  upright, 
but  lie  all  along,  one  piece  over  another,  only  kept  apart  by 
short  blocks  interposed  to  prevent  a  certain  mouldiness,  which 
they  are  otherwise  apt  to  contract  in  sweating  on  one  another; 
from  which  arises  freiiuently  a  kind  of  fungus,  especially  if  there 
be  any  sappy  parts  remaining.  Others  advise  the  planks  of 
timber  to  be  laid  for  a  few  days  in  some  pool  or  running  siream, 
in  order  to  extract  the  sap,  and  afterwards  to  dry  them  in  the 
sun  or  air.  By  this  means, it  is  said,  they  will  be  prevented  from 
either  chopping,  casting,  or  cleaving,  but  against  skriiiking  there 
is  no  remedy.  Some  again  are  for  burying  them  in  the  earth, 
others  in  a  heat,  and  sojne  for  scorching  and  seasoning  them  in 
fire,  cspeiMally  piles,  posts,  &c.  which  arc  to  stand  in  water  or 
earth.  The  Venetians  first  found  out  the  method  of  seasoning 
or  charring  by  lire  ;  which  is  done  after  this  manner  ;  they  put 
the  piece  to  be  seasoned  into  a  strong  and  violent  Dame,  in 
this  they  continually  turn  it  round  by  means  of  an  engine,  and 
take  it  out  when  it  is  every  where  covered  with  a  black  coaly 
crust  ;  the  internal  part  of  the  wood  is  thereby  so  hardened,  that 
neither  earth  nor  water  can  damage  it  for  a  long  time  after- 
wards. 

Timber  Trees,  in   Law,  are  properly  oak,  ash,  and  elm.     In 
some  particular  countries,  by  local  custom,  otlier  trees  being 
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commoidy  (here  made  use  of  for  building,  are  considered  as 
timber.  Of  these,  being  part  of  the  freehold,  larceny  cannot 
be  committed  ;  but  if  lli<'y  be  severed  at  one  lime,  and  carried 
away  at  another,  then  the  stealing  of  tlicin  is  larceny.  And  by 
several  late  statutes,  the  stealing  of  them  in  the  first  instance 
is  made  felony,  or  incurs  a  pecuniary  forfeiture.  For  the  bet- 
ter preservation  (d' roots,  shrubs,  and  plau:s,  it  is  enacted  by 
(i  (Jeorge  IlI.e.  IS,  that  every  person  convicted  of  damaging, 
destroying,  or  carrying  away  any  timber  lre('  or  trees,  or  trees 
likely  to  become  timber,  without  eonscnt  ol  the  owner,  iic.  shall 
forfeit  for  the  lirst  (dlcnce  not  exceeding  'Joj.  with  the  charges 
attending;  and  on  iion-paymenl  shall  be  coiuinittcd  for  not 
more  than  twelve,  nor  less  than  six  months  ;  for  the  second 
(diencc  a  sum  nut  exceeding  :)ul.  and  on  nun-payment  shall  be 
eommitled  for  not  more  than  eighteen,  and  not  less  than  twelve 
months  ;  and  for  the  third  ollencc,  is  to  be  transported  for  seven 
years.  All  oak,  beech,  chesnut,  walnut,  ash,  elm,  cedar,  fir, 
asp,  lime,  sycamore,  and  birch  trees,  shall  be  deemed  and  taken 
to  be  timber  trees,  wilhin  the  true  meaning  and  provision  of 
this  act.  Persons  eon\ieted  id'  plucking  up,  spoiling,  or  taking 
away  any  root,  shrub,  or  plant,  out  of  private  cultivated  ground, 
shall  forfeit,  for  the  first  olleiice,  any  sum  not  exceeding  40s. 
with  the  charges;  for  the  second  yllence,  a  sum  not  exceeding 
ol.  with  the  eh;\rges  ;  and  for  the  third  olfcncc  are  to  be  trans- 
ported for  seven  years.  \  power  is  given  to  justices  of  the 
peace  to  put  this  act  in  exceulion. 

TIMIJliliS,  the  ribs  of  a  ship,  or  the  incurvated  pieces  of 
wood  branching  outward  from  the  keel  in  a  vertical  direction, 
so  as  to  give  strength,  figure,  and  solidity  to  the  whole  fabric. 
One  timber  is  composed  of  several  pieces  united  into  one  frame, 
which  is  accordingly  called  a  frame  of  timbers,  by  the  artificers. 

Sf/iirtre  TiMBtKS,  aic  those  whose  planes  arc  perpendicular 
to  the  keel. 

Cant  TiMDKRS,  arc  those  which  are  placed  obliquely  on  the 
keel,  as  at  the  extremities  of  a  ship. 

Knuckle  Timi'.eks,  are  the  foremost  cant  timbers  on  a  ship's 
bow  ;  the  hindmost  on  the  ipiaiier  are  termed  fashion  pieces. 

Tiuncu  (i7id  Room,  or  liuom  and S/iace,  is  the  distance  between 
the  moulding  edges  of  tsvo  adjoining  timbers,  which  always 
contain  the  brcadih  of  two  timbers,  and  sometiuies  two  or  three 
inches  between  them. 

Filiing  Timfikks,  are  those  wliicli  arc  put  up  between  the 
frames  It  must  be  observed,  that  one  mould  serves  for  two 
timbers,  the  fore  side  of  the  one  being  supposed  to  unite  with 
the  after  side  of  the  other,  and  so  make  only  one  line,  which  is 
actually  the  case  in  all  the  frames,  which  in  some  ships  arc 
every  third,  and  in  others  every  fourth  timber.  The  frames  are 
lirst  put  up  and  fastened  to  the  tibands,  and  afterwards  the 
filling  timbers  are  put  up. 

TiMUF.K  Heads.     See  the  article  KtivEL  HiUDS. 

TIME,  a  measure  or  portion  of  infinite  duration.  It  is  gene- 
rally ascertained  by  the  inolions  ol  Ihc  heavenly  bodies. 

Time,  in  Music,  is  an  allection  of  sound,  by  which  we  de- 
nominate it  long  or  short  with  regard  to  its  continuance. 

Ti.ME  iv'tepoj',  in  a  general  sense,  denotes  instruments  adapt- 
ed for  measuring  time.     See  CtiKoxoMEriiR. 

TIMEKEEl'ER,  or  Timipiixe,  an  instrument  adapted  for 
measuring  time.     See  the  article  Lonoiti'UE. 

The  following  remarks  on  time-keepers  were  communicated 
by  Joseph  Whidbey  Esi|.  master  attendant  at  .Sheerness 
yard,  master  of  the  Discovery  sloop,  and  afterwards  of  the 
Sansparcil,  and  who  surveyed  .SOOO  leagues  of  the  N.  W.  shore 
of  America. — "  When  a  time-keeper  is  received  onboard  a  ship, 
the  greatest  care  should  be  taken  to  have  it  immediately  secur- 
ed ill  some  convenient  place  in  the  cabin,  where  it  may  be  the 
least  liable  to  be  moved  during  the  voyage  :  it  should  never  be 
tou<died  but  at  the  time  of  winding  up,  w  hich  ought  to  be  at  noon, 
and  then  with  the  greatest  care,  particularly  avoiding  circular 
motion.  The  makers  of  these  instruments  will  afhrm,  that  it  is 
unnecessary  to  be  thus  particular  in  the  care  of  them,  and  w  ill 
tell  you  they  may  be  carried  about  in  the  pocket,  and  moved 
from  place  to  place,  without  being  the  least  aiiected  by  it.  I 
can  only  say,  that  I  have  been  in  the  habit  of  using  time-keep- 
ers for  some  years,  and,  notwithstanding  the  sanguine  expecta- 
tions of  the  makers  as  to  their  perfection,  in  my  experience  I 
have  found  the  above  precautions  necessary.  I  have  frequently 
11  Z 
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known  time-keepers  alter  their  rates,  in  carrying  tliem  from  tlie 
ship  to  the  observatory,  and  asfain  from  the  observatory  to  the 
sliip,  when  I  have  every  reason  to  suppose  that,  had  they  re- 
mained quiet  on  board,  there  would  have  been  no  alteration  in 
their  rates.  I  do  not  mean  to  say  this  will  universally  be  the 
case,  Ih:ive  had  many  instances  to  the  contrary;  I  should  hope 
that  as  so  many  skilful  men  are  at  this  time  employed  to  bring 
this  piece  of  mechanism  to  perfection,  they  will  ullitnately  suc- 
ceed in  obviating  every  objection  that  possibly  can  be  started 
against  them.  Not  that  I  allow  the  above  to  be  an  objec- 
tion against  tirae-keepers,  because  a  rate  may  be  given 
them  without  moving  them  from  the  place  where  they  were 
first  fixed,  as  1  shall  explain  hereafter.  I  would  only  express, 
that  too  much  care  cannot  be  taken  of  an  instrument  which 
will  answer  so  grand  a  purpose  as  that  of  ascertaining  a  ship's 
exact  position,  almost  at  any  time,  in  any  part  of  the  ocean. 
Vvlien  a  time-keeper  is  received  on  board,  its  rate,  or  the  num- 
ber of  seconds  it  gains  or  loses  in  twenty-four  hours,  with  the 
time  which  it  was  fast  or  slow  of  mean  time  at  Greenwich,  on 
some  certain  day,  is  given  from  the  observatory  with  it.  It 
will  not  be  amiss  to  note  this  rate  carefully  every  day  at  noon, 
in  a  book  kept  for  that  purpose,  sn  that  it  may  be  known  at 
any  time,  without  any  farther  calculation,  what  the  time-keeper 
is  fast  or  slow  of  mean  time  at  Greenwich.  If  the  timepiece 
is  slow  of  mean  time  at  Greenwich,  and  losing,  add  its  daily  rate 
to  its  error  every  day.  What  is  here  meant  by  error  is  the 
quantity  the  time-piece  is  fast  or  slow  of  the  meridian  reckon- 
ed from,  and  not  the  error  that  is  occasioned  by  any  irregula- 
rity in  the  going  of  the  machine,  and  which,  to  the  extent  of  it, 
would  occasion  a  wrong  determination  of  the  longitude.  This 
sum  must  be  added  to  the  time  it  shews,  to  give  Greenwich 
mean  time  ;  if  it  is  slow,  and  gaining,  subtract  its  daily  rate  and 
add  the  remainder  to  the  time  shewn  by  it  for  the  Greenwich  mean 
time.  If  the  time-keeper  is  fast,  and  gaining,  add  the  daily 
rate,  and  subtract  the  sum  ;  or  if  it  is  fast,  and  losing,  subtract 
the  daily  rate,  and  subtract  the  remainder  from  the  time  shewn 
by  the  timekeeper,  to  obtain  the  Greenwich  mean  time.  It  is 
evident  that  when  the  time-piece  is  fast,  and  losing,  its  error 
will  decrease  till  it  becomes  slow  ;  and  then  the  error  will  in- 
crease :  also,  if  it  is  slow,  and  gaining,  its  error  will  decrease 
till  it  becomes  fast,  and  then  will  increase.  When  by  this  cor- 
rection of  the  time-piece  the  mean  lime  at  Greenwich  is  known, 
all  that  is  wanted  is  the  mean  time  at  the  ship.  The  diflerence 
between  them  is  the  longitude  of  time,  which  is  west,  when  the 
Greenwich  mean  ti.me  is  the  greater  of  the  two,  and  east  when 
it  is  the  less.  To  prevent  the  moving  cf  a  time-piece,  the  ob- 
server should  be  provided  with  a  pocket  watt-h,  having  a  se- 
conds hand.  This  should  be  compared  with  the  time-piece, 
noting  the  dill'erence  both  immediately  before  and  after  taking 
altitudes.  If  the  difference  be  not  the  same  before  and 
after,  correct  it  in  the^  proportion  of  the  elapsed  limes,  before 
you  apply  it  to  the  lime  shewn  by  the  pocket  watch,  to  give  the 
time  shewn  by  the  time-piece.  The  rate  of  a  time-piece  should 
often  be  tried,  and  if  it  is  found  to  have  altered,  a  new  rate 
should  be  given.  Tlie  alteration  may  be  discovered,  and  a  new 
rale  given  as  follows  :  In  any  harbour,  which  has  been  regu- 
larly surveyed,  and  the  latitudes  and  longitudes  well  ascertain- 
ed, the  bearing  of  any  two  points  will  determine  the  ship's  po- 
sition on  the  chart :  thus  the  ship's  latitude  is  know  n.  Let  alti- 
tudes be  taken,  and  from  them  find  the  longitude  by  the  time- 
piece: if  this  differs  materially  from  the  ship's  longitude,  it  is 
fair  to  conclude  that  the  time-keeper  has  altered  its  rate. — If 
the  ship  stays  a  week  or  ten  days  in  the  same  place,  a  new  rate 
may  be  given  it,  by  taking  altitudes  as  often  as  is  convenient 
until  the  ship  sails  ;  noting  the  diflerence  of  the  longitudes  given 
by  the  time-piece  the  fiisl  and  last  day  ;  then  turning  this  dif- 
ference into  time,  and  dividing  that  time  by  the  number  of  days 
from  the  lime  of  taking  the  first  altitudes,  to  the  time  of  taking 
the  last  ;  the  quotient  will  be  an  increase,  or  decrease,  to  be 
applied  to  the  old  rale.  If  the  place  ho  to  the  westward  of 
(Jieenwich,  the  Greenwich  time  is  greater  than  the  lime  at  the 
place  ;  consequently,  if  the  timepiece  gives  a  greater  longitude 
on  the  last  day  than  it  did  at  the  first,  it  is  gaining ;  if  a  less.  It 
is  losing  ;  if  (he  place  is  to  the  eastward  of  (ireenwich,  ihe  con- 
trary is  true.  Ily  this  mode,  the  rate  of  a  time-piece  may  be 
found  on  board;  and,  indeed   I  would   always  recommend  this 


method,  particularly  to  those  who  have  the  charge  of  navigating 
a  ship.  Undoubtedly  the  best  and  surest  mode  of  finding  the 
rate  of  time-keepers,  is  by  a  well-regulated  clock  on  shore,  or 
by  equal  altitudes  taken  by  an  astronomical  quadrant.  As  nei- 
ther of  these  can  be  used  onboard  a  ship,  a  substitute  is  re- 
quired. I  know  of  none  better  than  a  quicksilver  horizon  ; 
which  with  care  can  never  lead  to  any  error :  it  is  therefore  far 
preferable  to  the  sea  horizon,  which  is  liable  to  a  considerable 
error.  When  I  have  been  in  an  observatory,  finding  the  rate  of 
time-pieces  by  a  well-adjusted  astronomical  r;uadranl,  I  have 
frequently,  for  experiment  sake,  tried  the  quicksilver  horizon, 
and  brought  out  the  rale  the  same  as  by  equal  allitude.  I  have 
found  the  quicksilver  horizon  capable  of  fixing  the  latitude  of  a 
place  nearly  as  accurately  as  an  astronomical  quadrant.  It  is 
made  small  enough  to  be  carried  in  the  pocket.  With  a  sextant 
it  may  be  called  a  portable  observatory  ;  and  a  person  may 
with  these  two  instruments  regulate  his  time-pieces,  wherever 
he  may  chance  to  stop.  The  quicksilver  horizon  shews  twice 
the  true  altitudes,  i.e.  Suppose  the  sun's  altitude  is  taken  by  a 
quicksilver  horizon,  and  measures  on  the  sextant  90^^,  half  that 
sum,  or  45°,  will  be  the  altitude  of  tlie  sun's  lower  limb;  which 
is  to  be  treated  as  a  common  altitude,  except  that  there  is  no 
correction  for  the  dip  of  the  horizon. 

"  Let  us  now  suppose  a  tinie-pitce  to  be  fixed  in  a  ship  ;  the 
observer  to  be  provided  with  a  (piicksiUer  horizon,  a  sextant, 
and  a  pocket  watch  with  a  seconds  hand,  which  goes  tolerably 
well,  and  that  he  wishes  to  find  the  rate  of  his  time-piece  :  bjt 
him  set  his  pocket  watch  to  the  samesecond  with  the  time-piece, 
if  it  is  a  stop  watch  ;  otherwise  let  him  compare  it,  noting  the 
difference  ;  then  let  him  go  on  shore  wiili  his  quicksilver  hori- 
zon, and  take  altitudes;  let  him  immediately  return  on  board, 
and  compare  again,  and  if  the  pocket  natch  has  altered  its  dif- 
ference from  the  time-piece,  let  him  make  the  proper  proportion 
for  the  error,  according  to  the  elapsed  times,  as  above  directed, 
to  find  the  lime  which  the  time-piece  shewed  when  the  altitudes 
were  taken  ;  with  this,  the  altitudes  may  be  used  as  if  the  time- 
piece had  been  taken  on  shore  ;  and  in  this  way  the  rate  may 
l)e  found.  I  should  remark,  that  when  the  observation  is  made, 
the  sun's  altitude  should  not  be  found  less  than  8°,  as  late  as 
9^,  or  lialf  past  9'',  if  it  is  in  the  morning,  or  about  the  same 
distance  from  noon,  namely,  half  past  two  in  the  afternoon.  This 
method  is  much  superior  to  that  where  the  sea  horizon  is  used  : 
indeed,  it  is  very  little  inferior  to  that  by  the  astronomical  quad- 
rant. If  a  person  is  near  an  observatory,  a  rate  may  be  given 
to  a  time-piece  witliout  moving  it,  merely  by  setting  the  pocket 
watch  witii  the  lime-piece,  and  comparing  it  with  the  clock  at 
the  observatory  several  times  a  week.  If  a  time-piece  is  brought 
on  board  without  a  rate,  and  it  is  not  known  how  much  it  is 
fast  or  slow  of  Greenwich  mean  time,  or  if  it  has  been  let  down 
while  on  board,  (by  which  latter  ease  I  shall  illustrate  this  point,) 
if  the  ship  remains  in  the  same  place  tenor  fourteen  days,  a 
rate  may  be  given  it  in  the  following  manner. — Wind  it  up,  and 
set  it  going  as  near  Greenwich  time  as  possible,  in  order  that  the 
diflerence  may  be  little  between  Greenwich  time  and  the  time- 
piece. Suppose  on  September  26',  1797,  I  let  my  lime-piece 
down,  and  set  it  going  on  the  27th,  I  take  the  altitudes  at  9''  2' 
10"  by  the  time-piece  ;  and  I  find  my  apparent  time  to  be  2''  53' 
18"  from  noon;  this  subtracted  from  12'' (the  observation  being  in 
the  morning)  leaves  9''  0'  42".  The  equation  taken  from  the 
Nautical  Almaiiaek  for  that  time  (9'  13")  being  suhtractive, 
leaves  8''  57'  29"  ;  this  then  is  not  the  solar  but  Ihe  mean 
time.  This  lime  applied  to  9''  2'  16",  makes  a  diO'erence  of  4' 
47'' — If  by  this  method  you  find  the  same  difference  every  day, 
the  lime-piece  is  going  at  mean  time  ;  if  the  difference  is  greater, 
the  lime-piece  is  gaining  tlic  i.icrease  of  differeticc  every  day  ; 
if  the  difierencc  is  less,  the  lime-piece  is  losing  the  decrease  of 
diflerence  every  day  ;  beciiuse  in  this  case,  the  time-piece  shews 
a  greater  lime  than  the  mean  time  worked.  If  the  lime-piece 
had  shewn  a  less  time  than  the  mean  lime  worked,  the  contrary 
would  have  been  the  case.  The  various  uses  of  lime-pieces 
can  only  be  known  to  those  who  are  in  the  habit  of  working 
and  studying  them.  I  believe  1  have  sufiicicnlly.  explained  in 
what  manner  tbey  are  to  be  taken  care  of,  and  how  their  rales 
are  to  be  found  and  managed  ;  it  only  remains  for  n;e  to  explain 
their  uses  as  far  as  my  experience  enables  me.  The  first  and 
most  essential  is  with  the  latitude,  to  ascertain  the  exact  place 
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nf  tlie  shi|),  any  day  and  several  linu-s  a  day,  if  necessary,  in 
any  part  ol'  the  oci-an  Hlien  the  snii  is  visible.  .Scidndly,  It  has 
Ijei'ore  licen  reeonuiienilrd  to  l;ike  allilndes  aixiiit  "j''  or  liall 
past  L'''  ill  tlic  iiiorninn',  tor  lindinf;  tlic  li>n;;iliide.  llMviiiS  these, 
you  will  always  be  sure  of  the  first  nf  doublr  allitMiles,  should 
tliere  be  any  appearanee  of  losiiij;  the  nieiidional  altitude  by 
clouds  or  mists  arisini;  near  noon.  Thus,  it  may  fre(|(ieiilly 
liap|)cii  that  the  navigator  may  have  both  !oni;ilnde  and  hititudc, 
when,  without  llie  use  of  a  time-keeper,  he  niit;lit  be  dis.ippoint- 
ed  of  both.  Thirdly,  it  very  often  happens,  parlieularly  in  hij;h 
lalitiidos,  that  in  a  cloudy  day  the  sun  will  sliew  itself  on  or 
about  passinjv  Ibe  meridian.  Havinir  a  liine-pieec,  you  can  tell, 
within  a  minute,  when  the  sun  is  on  the  meridian:  if  an  alti- 
tude can  be  caii'^lit  about  that  time,  even  so  I'.ii  as  ten  mimilis 
before  or  after  the  sun  passes  the  meridian,  thai  altitude  will 
Srive  tlu'  latiludo  nearly  ;  for  insueli  latitude,  p;ii  lieiilarly  v»licn 
the  sun's  deelinalion  and  the  latitude  are  of  dilferent  nanus, 
the  sun's  altitude  alters  very  little  in  ten  minutes  on  either  side 
of  noon.  Fourthly,  time-keepers  are  of  f;reat  use  in  earryinR 
on  lunar  dislauees  from  one  day  to  another,  so  that  a  number 
of  observations  may  be  brought  to  one  point.  Altitudes  beinj; 
taken  at  the  proper  time  by  the  time-piece,  the  apparent  time 
thus  obtained  will  answer  for  any  lunar  distances  taken  in  the 
course  of  the  succccdini;  twenty-four  hours.  The  iiiclhod  of  ear- 
ryinjc  on  or  deducing  the  time  of  taking  the  distances,  to  the  lime 
of  taking  altitudes  for  the  longitude,  may  be  illustrated  as  fidlow  s  : 

Suppose  that  altitudes  are  taken  for  the  longitude  in  the 
morning,  and  that  several  sets  of  lunar  distances  arc  oliservrd 
in  the  afternoon.  Take  the  elapsed  time  from  observing  the 
altitudes,  to  the  time  of  each  set  of  distances,  and  when  the 
Grecnwieli  time  of  the  distances  is  brought  out,  subtract  this 
elapsed  time  from  the  Greenwich  time  of  each  set:  each  remain- 
der will  be  the  Greenwich  lime  when  the  altitudes  were  t.Tken, 
and  will  produce  an  observed  longitude  for  that  time ;  not  for 
the  time  when  the  distances  were  observed.  On  the  contrary, 
if  lunar  distances  are  observed  before  altitudes  are  taken  for 
the  apparent  lime,  the  elapsed  time  of  each  set  must  be  added 
to  the  Greenwich  time,  to  bring  each  set  up  to  the  time  when 
the  altitudes  were  taken.  Observations  of  lunar  distances  also 
may  be  carried  on  from  one  time  to  another,  so  as  to  enable  the 
observer,  after  having  gained  a  number  of  sets  on  each  side  of 
the  moon,  to  bring  them  all  to  one  point  by  tlie  time-piece,  and 
get  a  mean  of  all  the  observations,  which  will  give  the  true  lon- 
gitude, if  the  observations  are  good. — This  may  be  explained 
as  follows  : 

Suppose,  on  .laniiaiy  20lli,  I  observe  six  sets  of  lunar  dis- 
tances ;  on  the '21st,  four  more  ;  on  the  •2i!d,  six  sets  more: — 
the  "iyd  being  the  last  day,  when  the  distances  are  in  the 
Nautical  Almanack  on  that  side  the  moon,  I  bring  each  set  of 
distances  to  the  time  when  the  altitudes  were  taken  on  their 
respective  days;  I  then  take  the  dillerenec  of  longitude  shewn 
by  the  time-piece,  on  the  'JOth  and  2.3d,  at  the  time  altitudes 
were  taken  on  each  day  :  I  apply  that  dill'ercnce  to  each  set 
taken  on  the  'iilth.  I  do  the  same  between  the  "ilst  and  •2.3d  ; 
each  set  will  then  be  brought  to  the  time  when  altitudes  are 
taken  on  the  ■2:\i\  ;  in  all  sixteen  sets.  The  mean  of  these,  if 
the  observations  are  good,  cannot  be  far  from  the  truth,  and 
the  result  may  be  brought  to  noon  on  that  day  by  the  log.  ISut 
to  be  more  certain  of  the  observed  longitude,  I  will  carry  on  ihe 
sixteen  sets  as  above  directed,  till  I  have  obtained  sixteen  sets 
on  the  other  side  of  the  moon.  These  thirty-two  sets  lieing  all 
carried  on  to  the  last  day  of  observing  their  mean.  I  may  con- 
sider as  nearly  the  true  longitude.  IJy  this  method  you  may 
judge  whether  time-pieces  have  altered  their  rates  or  not  ;  and 
may  even  give  them  a  new  rale,  in  the  same  way  that  you 
would  have  done  in  harbour,  as  I  have  before  explained.  Thus 
the  lunar  distances  and  time-piece  may  be  made  to  go  hand  in 
Iiand  with  each  other,  to  discover  the  ship's  true  longitude. 
.\  time-piece  must  be  a  very  bad  one  indeed,  if  it  will  alter  its 
rate  to  sindi  a  degree  as  to  all'ect  the  observations  while  carry- 
ing on  as  I  have  described.  \  small  dillerenee  of  rate  they  are 
all  liable  to,  but  this  will  not  materially  allect  the  observations. 
There  is  a  small  correction  to  be  made  at  the  time  of  the  year 
when  the  daily  dilference  of  the  equation  is  srreat.  If  the 
elapsed  time  between  the  altitudes,  for  the  apparent  lime  and 
the  lunar  distances  be  nianv  hours,  it   vvill  make  an  error  of 


some  miles  of  longitude.  This  error,  arisinc  from  the  dill'rrencc 
bctwei'ii  mean  and  solar  lime,  is  not  of  much  con.s<'i|uciice  at 
sea,  or  .inv  where  but  in  the  observalorv,  where  an  astronomer 
is  finding  the  exact  liuigilnde  nf  his  place  by  lunar  distances, 
eclipses  of  Jupiter's  saiellites,  occultalions.  transits,  \e.  When 
there  are  more  time  pieces  on  board  a  ship  than  one,  the  same 
apparent  lime  may  be  made  to  answer,  to  find  the  longitude  by 
them  all;  by  c<Miiparing  the  one,  by  which  tbv  altitudes  were 
taken,  with  .dl  the  rest.  Take  the  elapsed  lime  bclwccn  ob- 
serving the  allitu<les  and  conipating  ;  if  the  comparison  is 
made  after  the  observation,  subtract  this  elapsed  time  from  ihe 
liiiie  shewn  by  the  second  lime-piece,  when  the  comparison  is 
made  ;  the  remaiinler  is  the  time  when  the  altitudes  were  taken, 
by  the  sec^ond  time-piece:  proceed  then,  as  in  common,  to 
apply  the  error  of  its  rate.  'I'he  dillerenee,  then,  between  itn 
time  and  the  mean  lime  at  the  ship,  will  be  the  longitude  ia 
time.  For  example:  suppose  allilndes  were  taken  by  No.  I, 
at  10'' 60'  .jl";  No.  2  was  compared  with  it  at  13'' 29' (by  No.  I,) 
and  shewed  at  that  time  12'' 44'  'M>".  The  elapsed  time  between 
observing  altitudes  and  comparing,  is  2''  3h'  1>";  which  taken 
from  12''  14' ;!()''  leaves  U)''G'27",  whicli  is  the  time  by  No.  2, 
when  the  altitudes  were  taken.  Supp.>se  No.  2  to  be  slow  of 
mean  time  at  (Jreenwich  38'  40";  that,  added  to  lo""  0'  27"  gives 
10'' 45'  7",  which  is  the  mean  time  at  Greenwich  according  to 
No.  2.  Suppose  the  mean  lime  at  the  ship  to  be  9'".30'oG",  Ihe 
dilference  between  these  mean  limes  is  1''  14'  II",  which  turned 
into  longitude,  is  18°  32' 4.'/';  and  as  the  mean  time  at  Green- 
wich is  greater  than  at  the  ship,  the  longitude  is  west.  You  may 
proee<  (1  in  the  same  way  with  any  other  time-pieces  on  board. — 
In  addition  to  the  observations  already  made  on  time-pieces, 
I  must  advert  to  the  very  great  importance  of  these  instruments 
to  ollicers  charged  with  (leels  or  convoys,  with  respect  to  making 
short  passages  from  one  part  of  Ihe  world  to  another.  A  person 
who  has  a  good  timepiece  will  be  enabled  to  steer  straight 
courses.  This  will  sliorten  iheiiislancc  much,  and  by  that  very 
circumstance  will  freiinently  enable  him  to  get  a  lit  et  into  port, 
before  a  shift  of  wind  whiidi  might  otherwise  keep  him  out  a 
long  tiniB.  It  vvill  likewise  gi»c  an  olheer  a  good  chance  of 
escaping  the  vigilance  of  a  superior  enemy  ;  as  he  need  not, 
according  to  the  common  system  of  navigation,  run  into  the 
latitude  of  his  port,  in  which  his  enemy  may  be  cruising  a  few 
degrees  of  lon:;itude  to  windward  for  him.  He  may  run  his 
longitude  down  thirty  or  forty  leagues  north  or  south  of  the 
port,  as  it  may  happen,  till  he  is  nearly  or  exactly  in  the  longi- 
tude of  it;  and  then  steer  north  or  south  to  his  destination,  as 
the  case  requires.  This  mode  of  navigation  might  prevent 
the  capture  of  many  a  valuable  ship,  and  would  certainly,  by 
shortening  the  passages,  in  many  instance  cause  a  great 
savins,  not  only  to  government,  but  to  the  merchant. 

TIMONEER,  the  helmsman  or  person  who  manages  the 
helm  to  direct  the  ship's  course. 

TIN.  This  metal  has  a  line  white  colour  like  silver,  a  slight 
disagreeable  taste,  and  emits  a  peculiar  smell  when  rubbed.  Its 
specificgravity  is7'2yi.  It  is  very  malleable.  Tin  leaf  or  foil 
is  about  ■^-,  part  of  an  inch  thick,  and  it  might  be  reduced  to 
half  this  thickness.  It  is  very  llcxible,  and  produces  a  remark- 
able crackling  noise  when  beniled,  and  when  heated  442  deg.  it 
melts.  When  exposed  to  the  air,  it  very  soon  loses  its  lustre, 
and  assumes  a  gravish  white  colour,  but  undergoes  no  farther 
change,  neither  is  it  sensibly  altered  by  being  kept  under  cold 
water  ;  but  when  the  stream  of  water  is  made  to  pass  over  red- 
hot  tin,  it  is  decomposed,  the  tin  is  oxidated,  and  hydrogen  gas 
is  evolved. 

Tifi-Slone,  an  oar  of  tin  which  occurs  in  masses,  in  rounded 
pieces,  and  crystallized.  These  crystals  are  very  irregular. 
Colour  dark-brown  ;  sometimes  yellowish  gray;  and  sometimes 
nearly  white-  Somewhat  transparent  when  cr>  slallized.  Spe- 
cific gravity  C  9  to  ()!i7.  IJefore  the  blow-pipe  it  decrepitates, 
and  on  charcoal  is  partly  reduced.     Tinges  borax  white. 

TINCTUKE,  is  commonly  nnderstood  to  be  a  coloured  infu- 
sion of  any  substance  in  alcohol.  It  is  a  preparation  much  em- 
ployed in  pharmacy  with  many  articles  of  the  materia  mcdica, 
particularly  vegetable  barks,  aromaties  of  all  kinds,  and  many 
of  the  resins  andguin  resins,  which  yield  to  alcohol,  by  infusion, 
that  part  of  their  substance  in  which  most  of  the  medicinal  vii- 
tues  reside. 
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TINNING.  Tinning  is  the  art  of  covering  any  metal  with  a 
thin  coaling  of  tin.  Copper  and  iron  are  the  metals  most  com- 
monly tinned.  What  are  commonly  called  tin-plates  or  sheets, 
so  much  used  for  utensils  of  \arious  kinds,  are  in  fact  iron 
plates  coated  with  tin. 

The  principal  circumstance  in  the  art  of  tinning  is,  to  have 
the  surfaces  of  the  metal  to  be  tinned  perfectly  clean  and  free 
from  rust,  and  also  that  the  tin  may  be  perfectly  metallic;  and 
not  covered  with  any  ashes  or  calx  of  tin. 

Tinning  of  Iron.  When  iron  plates  are  to  be  tinned,  they  are 
first  scoured,  and  then  put  into  what  is  called  a  pickle,  which 
is  sulphuric  acid  diluted  with  water  ;  this  dissolves  the  rust  or 
oxide  that  was  left  after  scouring,  and  rendens  the  surface  per- 
fectly clean.  They  are  then  again  washed  and  scoured.  They 
are  now  dipped  into  a  vessel  full  of  melted  tin,  tlie  surface  of 
which  is  covered  with  fat  or  oil,  to  defend  it  from  the  action  of 
the  air.  13y  this  means,  the  iron,  coming  into  contact  with  the 
melted  tin  in  a  perfectly  metallic  state,  it  conies  out  com- 
pletely coated.  When  a  small  quantity  of  iron  only  is  to  be 
tinned,  it  is  heated,  and  the  tin  rubbed  on  with  a  piece  of  cloth 
or  some  tow,  having  first  sprinkled  the  iron  with  some  powder- 
ed resin,  the  use  of  which  is  to  reduce  the  tin  that  may  be  oxi- 
dated. Any  inflammable  substance,  as  oil  for  instance,  will 
have  in  some  degree  the  same  eliect,  which  is  owing  to  their 
attraction  for  oxygen. 

Tinning  of  Copper. — Sheets  of  copper  may  be  tinned  in  the 
same  manner  as  iron.  Copper  boilers,  saucepans,  and  other 
kitchen  utensils,  are  tinned  after  they  are  made.  They  are 
first  scoured,  then  made  hot,  and  the  tin  rubbed  on  as  before 
with  resin.  Nothing  ought  to  be  used  for  this  purpose  but  pure 
grain  tin;  but  lead  is  frequently  mixed  with  the  tin,  both  to 
adulterate  its  quality,  and  make  it  lie  on  more  easily,  but  it  is  a 
very  pernicious  practice,  and  ouf;ht  to  be  severely  reprobated. 

TITANIUM,  a  metal  found  in  black  sand,  resembling  gun- 
powder, in  Cornwall.  Its  colour  is  orange  red,  and  it  has  a  good 
deal  of  lustre.  As  it  has  been  only  obtained  in  very  small 
agglutinated  grains,  neitlier  its  hardness,  specific  gravity,  nor 
malleability,  lias  been  ascertained.  It  is  one  of  the  most  infu- 
sible of  metals,  requiring  a  greater  heat  to  melt  it  than  can  be 
produced  by  any  method  at  present  known. 

TITHES,  are  the  tenth  part  of  the  increase  yearly  arising 
and  accruing  from  the  profits  of  lands,  the  stoi^k  upon  lands, 
and  the  personal  industry  of  the  inhabitants.  And  hence  they 
are  usually  divided  into  three  kinds,  pra?dial,  mixed,  and  per- 
sonal. Prsedial  tithes  are  such  as  arise rm  rely  and  immediate- 
ly from  the  ground,  as  grain  of  all  sorts,  hay,  wood,  fruits  herbs; 
for  a  piece  of  land  or  ground  being  called  in  Latin  praidium, 
whether  it  is  arable,  meadow,  or  pasture,  the  fruit  or  produce 
thereof  is  prandial,  and  consequently  the  tithe  payable  forsuch 
annual  produce  is  called  a  pra?dial  tithe.  Mixed  tithes  are  those 
which  arise  not  immediately  from  the  ground,  but  from  things 
immediately  nourished  from  the  ground,  as  by  means  of  cattle 
depastured  thereupon,  or  otherwise  nourished  with  the  fruits  ; 
as  colts,  calves,  lambs,  chickens,  milk,  cheese,  eggs.  Personal 
tithes  are  such  as  arise  from  the  labour  and  industry  of  man, 
employing  himself  in  some  personal  work,  artifice,  or  negotia- 
ation  ;  being  the  tenth  part  of  the  clear  gain,  after  charges 
deducted.  Watts,  c.  69.  But  this  is  seldom  paid  in  England, 
except  by  especial  custom. 

TITLE,  in  Law,  denotes  any  right  Hhich  a  person  has  to  the 
possession  of  a  thing  ;  or  an  authentic  instrument,  whereby  he 
can  prove  his  right. 

TOAD.     .See  Rana. 

TOBACCO.     Sec  Nicottana. 

TODDY,  a  juice  drawn  from  various  kinds  of  palms,  by 
cutting  oQ'  such  branches  as  nature  intended  to  bear  fruit,  and 
receiving  from  the  wound  the  sap  designed  for  the  nourishment 
of  the  future  crop.  This  juice  undergoes  fermentation,  aud, 
with  other  ingredients,  is  used  in  the  distillation  of  arrack. 

TOGA,  a  wide  woollen  gown  or  mantle,  without  sleeves,  used 
among  the  Romans  both  by  men  and  women. 

TOGETHER, in  a  nautical  sense,  the  order  given  to  the  men, 
in  the  exercises  of  heaving,  rowing,  hauling,  hoisting,  &,c.  to 
act  all  in  concert,  or  at  the  same  time. 

TOGGEL,  a  small  pin  of  wood,  from  four  to  six  inches  in 
length,  and  usually  tapering  fionj  the  middle  towards  the  ex- 


tremities, it  is  sometimes  used  instead  of  a  hook  in  fixing  a 
tackle,  &c.  In  ships  of  war  it  is  usual  to  fix  toggels  upon  the 
running  parts  of  the  topsail  sheets,  the  gears,  &c.  when  pre- 
paring for  action,  in  such  manner  that  if  the  rope  is  shot  away 
below,  the  toggel  may  stop  the  yard  from  coming  down.  This 
operation  is  called  putting  the  sheets  iu  the  beckels.  See  the 
article  Beckets. 

TOKAY  Wine,  derives  its  name  from  a  town  or  village  in 
Hungary,  where  tliis  delicious  and  costly  liquor  is  produced. 

TOLERATION,  in  Religion,  is  the  liberty  granted  under  the 
protection  of  law,  to  those  who  dissent  from  the  rites  and  con- 
stitution of  an  ecclesiastical  establishment,  permitting  them  to 
worship  God  without  molestation,  agreeably  to  the  dictates  of 
their  consciences.  Few  subjects  have  generated  more  contro- 
versies than  those  to  which  toleration  has  given  birth. 

TOLUIFERA,  the  balsam  or  lolu  tree,  a  genus  of  plants  of 
the  class  decandria  and  order  monogynia.  There  is  only  one 
species,  the  balsamum.  This  balsam  possesses  the  same  ge- 
neral virtues  with  the  balsam  of  Gilead,  and  that  of  Peru.  It 
is,  however,  less  heating  and  stimulating,  and  may  therefore 
be  employed  with  more  safety.  It  has  been  chiefly  used  as  a 
pectoral,  and  is  said  to  be  an  efficacious  corroborant  in  gleets 
and  seminal  weaknesses.  It  is  directed  by  the  pharmacopoe- 
ias in  the  s)rupus  tolutaus,  tinctura  tolutana,  aud  syrupus 
balsamicus. 

TO.MBAC,  a  metal  composed  of  copper  and  arsenic. 

TON  Weight,  20  hundred. 

TONN.\GE,  a  custom  or  impost  due  for  merchandise  brought 
or  carried  in  tons  from  or  to  other  nations,  after  a  certain  rate 
in  every  ton. 

TOIYNAGB,  the  same  with  Bukthen,  which  article  see. 

TONSURE,  in  Ecclesiastical  History,  a  particular  manner 
of  shaving  or  clipping  the  hair  of  ecclesiastics  or  monks. 

TONTINE,  a  variable  kind  of  life  annuity,  but  generally  so 
contrived  as  to  be  progressively  increasing  in  amount.  It  is 
formed  by  nominating  a  certain  number  of  lives  within  limited 
ages,  who  lor  each  one  hundred  pounds  or  any  other  gross  sum 
paid  down,  are  to  receive  at  first  a  specific  annuity  ;  but  as  any 
of  the  lives  fail,  their  annuity  is  to  be  equally  divided  among 
those  that  remain,  by  which  means  those  individuals  who  hap- 
pen to  survive  a  considerable  number  of  years,  obtain  a  large 
augmentation  of  their  annual  receipt;  and  the  longest  liver  of 
the  whole  (if  there  is  no  restriction  to  the  contrary)  gets,  for  the 
remainder  of  his  life,  the  total  sum  which  was  paid  at  first 
to  all  the  nominees.  Tontines  of  this  kind,  if  properly  conduct- 
ed, are  considered  by  some  persons  as  affording  an  eligible 
opportunity  of  making  some  provision  for  children,  as  the  no- 
mination of  good  healthy  lives  gives  a  good  chance  for  survi- 
vorship. It  has  several  times  been  attempted  to  raise  money 
on  this  species  of  annuity  for  the  service  of  government,  but  it 
has  never  been  found  practicable  to  obtain  any  considerable  sum 
in  this  way  ;  on  a  smaller  scale  it  has  been  adopted  successfully, 
both  in  Great  Britain  and  Ireland,  for  procuring  the  sums  ne- 
cessary for  building  bridges,  large  inns  or  hotels,  and  other  ex- 
pensive edifices. 

TOP,  a  sort  of  platform  surrounding  the  lower-mast  head, 
from  which  it  projects  on  all  sides  like  a  scaffold.  The  priu- 
cipal  intention  of  the  top  is  to  extend  the  top-mast  shrouds  so 
as  to  form  a  greater  angle  with  the  mast,  and  thereby  give 
additional  support  to  the  latter.  It  is  sustained  by  certain 
timbers  fixed  upon  the  hounds  and  cheeks  of  the  masts,  and 
called  the  trestie-trees  and  cross-tree.s.  The  top  is  also  very 
convenient  to  contain  the  materials  necessary  for  extending 
the  small  sails,  and  for  fixing  and  repairing  the  rigging  a:i<l 
machinery  with  greater  expedition.  In  ships  of  war,  the  tops 
are  furnished  with  swivels,  musketry,  and  other  fire-arms,  and 
are  guarded  with  a  fence  of  hammocks  in  time  of  action.  Here 
the  top  is  used  as  a  kind  of  redoubt,  and  is  accordingly  fortified 
for  attack  or  defence,  being  furnished  with  swivels,  musketry, 
and  other  fire-arms,  and  guarded  by  a  thick  fence  of  corded 
hammocks.  Finally,  the  top  is  employed  as  a  place  for  looking 
out  cither  in  the  day  or  night. 

Tov- Armour,  a  rail  about  three  feet  high,  extending  the 
width  of  the  top  on  the  afterside,  supported  by  stanchions,  and 
equipped  with  a  netting,  and  sometimes  with  painted  canvass. 

Toe-Block.     See  the  article  Block. 
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Top-C/inm.     Sff  thr  article  CllAIN. 

Ti>v-('li>l/i.  a  larfrt'  piece  of  canvass,  used  lo  cover  tlie  Iiam- 
iiiikIvS,  which  arc  lashed  in  the  top  when  prepared  lor  action. 

Top-I.diilcnt,  a  larf;c  lantern  placed  in  the  after-part  of  a  top 
in  any  ship  where  an  admiral's  llag  or  eonirnodore's  pendant  is 
(liin^. 

Toi'-.l/((4/,  the  second  division  of  a  mast,  or  that  part  next 
above  the  lower-mast.     Sec  the  article  Mast. 

Tiiv-(i<ill(iiil-M(ifl,  the  mast  next  above  the  top-mast,  and  is 
generally  the  uppermost  mast. 

Top. ll<ii>c,  a  rope  employed  to  sway  op  a  top-mast  or  lop- 
fjallant-nr.ist,  in  order  to  fix  it  in  its  place,  or  to  lower  it  in 
tempestuous  weatlur,  or  when  it  is  no  longer  necessary.  The 
top-rope  passes  through  a  block  which  is  hooked  on  one  side 
of  the  cap,  and  afterwards  tlirou|ili  a  hole  furnished  with  a 
sheave  on  the  low  cr  end  of  the  top-mast  ;  it  is  then  broufiht 
upwards  on  the  other  side  of  llic  mast,  where  it  is  fastened  to 
an  eye-bolt  in  the  cap.  To  the  lower  end  of  the  toi)-inast  top- 
rope  is  fixed  a  tackle.  Sic  the  article  Toi'-Tackle.  Top-Itvpe, 
is  also  the  name  of  a  rope  used  in  swaying  up  or  lowering 
down  the  top-gallant-yarils. 

TovSiiils,  large  sails  extending  across  the  topmasts  bv  the 
top-sail  yards  above,  and  by  the  lower-yards  beneath,  being 
fastened  to  the  former  by  earings  and  robands,  and  to  the  latter 
by  ineans  of  llio  top-sail  sheets,  which  passing  tlirongh  two 
great  blocks  fixed  on  its  extremities,  and  from  thence  to  two 
other  blocks  fixed  on  the  inner  part  of  the  yard  close  by  the 
mast,  lead  downwards  to  the  deck. 

Tov-gallant-Sailx,  are  extended  above  the  top-sail-yards,  in 
the  same  manner  as  the  top-sails  are  extended  above  the  lower- 
yards.     See  the  article  .Sail. 

Top-'I'achle,  a  large  tackle  hooked  to  the  lower  end  of  the 
lop-inast  top-rope,  and  to  the  deck,  in  order  to  increase  the  me- 
chanical power  ill  hoisting  the  top-mast.  It  is  composed  of 
two  strong  iron-bound  double  or  triple  blocks,  the  books  of 
which  work  on  a  swivel. 

Layiiiff  Top,  a  cylindrical  piece  of  wood,  having  three  or  four 
scores  or  notches  on  its  surface,  used  in  rope-making,  and  vary- 
ing in  its  size  according  to  the  thickness  of  the  rope  for  which 
it  is  intended. 

T»;)PAZ.  The  name  topaz  has  been  restricted  by  Mr.  Hauy 
to  the  stones  called  by  mineralogists  occidental  ruby,  topaz, 
and  sapphire;  which,  agreeing  in  their  crystallization,  and  most 
of  their  properties,  were  arranged  under  one  species  by  Mr. 
Home  dc  Lisle,  The  topaz  is  found  in  Saxony,  Bohemia,  Si- 
beria, and  Hrazil,  mixed  with  other  minerals  in  granite  rocks. 
Tlie  Siberian  and  Brazil  topaz,  when  heated,  become  positively 
electrified  on  one  side  and  negatively  on  the  other.  It  is  infu- 
sible by  the  blow-pipe.  The  yellow  topaz  of  Brazil  becomes 
red  when  exposed  to  a  strong  heat  in  a  crucible;  that  of  Sax- 
ony becomes  white  by  the  same  process.  This  shews  us  that 
the  colouring  matter  of  these  two  stones  is  difi'erent. 

TOPOGR.\PIIY,  a  description  or  draught  of  some  particular 
place  or  small  tract  of  land,  as  that  of  a  city  or  town,  manor  or 
tenement,  field,  garden,  house,  castle,  &c.  such  as  surveyors  set 
out  in  their  plots,  or  make  draughts  of,  for  the  information  and 
satlsfnelion  of  the  proprietors. 

TOPPING,  the  act  of  pulling  one  of  the  extremities  of  a  yard 
higher  than  the  other,  by  slackening  one  of  the  lifts  and  pulling 
up  the  opposite  one,  so  as  to  place  the  yard  at  a  greater  or  lesser 
distance  obliquely  with  the  iiinst. 

Topping  Lift,  a  large  and  strong  tackle  employed  to  suspend 
or  top  the  outer  end  of  a  gall,  or  of  the  boom  of  a  cutter,  brig, 
sloop,  or  schooner's  main-sail. 

Top  Ulen,  persons  stationed  in  the  several  tops  to  attend  the 
takins  in   or  setting  of  the  upper  sails. 

TORMENTOR,  an  instrument  nuicli  used  in  tillage,  some- 
times for  breaking  down  the  stilf  clod,  and  at  other  times  for 
skimming  oil'  the  surface  turf,  that  it  may  be  prepared  for  being 
burnt.  It  bears  in  general  appearance  some  resemblance  to  a 
liairow,  only  it  is  supported  on  wheels,  and  each  tine  is  fur- 
nished with  a  hoe  or  share  that  enters  and  cuts  up  the  ground. 

TORN.\DO,  a  sudden  and  vehement  gust  (d' wind  from  all 
points  of  the  compass,  frequent  on  the  coast  of  Guinea.     A  tor 
niiilo  seems  to  partake  much   of  the  nature  of  a  whirlwind,  or 
perhaps  of  a  water  spout,  but  is  more  violent  in  its  effects.     It 
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commences  very  suddenly,  several  cbmds  being  previously 
drawn  together,  when  a  spout  of  wind  proceeding  rroiii  them 
strikes  the  ground  in  a  round  spot  of  a  few  rods  or  perches 
diameter,  and  proceeds  thus  half  a  mile  or  a  mile.  The  prcmc- 
ness  ol  its  descint  makes  it  riljound  Ironi  the  carlli,  throwing 
such  things  ;is  are  moveable  before  it,  but  some  sideways  or  in 
a  lateral  dir<'elioii  from  it.  A  vapour,  mist,  or  rain,  descends 
with  it,  by  which  the  path  of  it  is  inaikcd  with  wet.  'i'lic  fol- 
lowing is  a  ileseription  of  one  wliiih  happened  a  few  j  ears  since 
at  Leicester,  about  M  miles  from  Itostim  in  New  Kngland  ;  it 
happened  in  July,  on  a  hot  day,  al out  four  o'clock  in  the  after- 
noon. A  few  clouds  having  gathered  westward  and  coming 
overhead,  a  sudden  motion  of  tlicir  running  together  in  a  point 
being  observed,  immediately  a  spout  of  wind  struck  the  ground 
at  the  west  end  of  a  house,  and  instantly  carried  it  away  with  a 
negro  man  in  it,  who  was  afterwards  found  dead  in  the  path  of 
it.  Two  men,  and  a  woman,  by  the  brc  ach  of  the  floor,  fell  into 
the  cellar;  and  <iiic  man  was  driven  loreibly  up  into  the  ehim- 
ney-cortier.  These  were  preserved,  tliough  niueli  bruised  ;  they 
were  wet  with  a  vapour  or  mist,  as  wtrellic  remains  of  the  lloor, 
and  the  whole  path  of  the  spout.  Thiswii.d  raised  boards,  tim- 
bers, &c.  A  joist  was  found  on  one  i  iid,  dii\en  nearly  three 
feet  into  the  ground.  The  spout  probalily  took  it  in  its  elevated 
state,  and  dro\c  it  forcibly  down.  The  tornado  moved  with 
the  celerity  of  a  middling  wind,  and  constantly  declined  in 
strength  till  it  entirely  ceased. 

TORRlli  /oNii,  among  geographers,  denotes  that  tract  of 
the  earth  h  ing  upon  the  e(|uator,  and  on  eaeh  side  as  far  the  two 
tropics,  or  2'.i°  28'  of  north  and  south  latitude.  The  toriid  zone 
was  believed  by  the  ancients  lo  be  uninhabitable,  but  is  now 
well  known  to  be  even  tolerable  to  the  people  of  the  colder 
climates,  towards  the  north  and  south  ;  the  excessive  heat  of 
the  day  being  there  tempered  by  the  coldness  of  the  night. 

TORTOISE  SHELL,  the  shell  of  the  testaceous  animal  called 
a  tortoise  ;  used  in  inlaying,  and  in  various  other  works,  as  for 
snulT-boxes,  combs,  &c. 

Toss  (To)  the  Oa7-s  up,  is  to  put  them  in  a  perpendicular 
direction,  ready  to  let  them  all  fall  at  once  into  the  water, 
and  is  intended  as  a  compliment  to  the  passengers  in  the  boat. 

TOUCAN,  in  Astronomy,  a  constellation  of  the  southern  he- 
misphere, consisting  of  eight  small  stars,  and  otherwise  called 
Anser  Americanus. 

TOUCH,  or  Fkeling,  Sense  of.  The  sense  of  feeling  differs 
from  the  other  senses  in  belonging  to  every  part  of  the  body, 
external  or  internal,  to  which  nerves  are  distributed.  The  term 
touch  is  most  correctly  applied  to  the  sensibility  which  is  dif- 
fused over  the  surface  of  the  body.  Touch  exists  with  the  most 
exquisite  degree  of  sensibility  at  the  extremity  of  the  fingers 
and  thumbs,  and  in  the  lips.  The  sense  of  touch  is  thus  very 
commodiously  disposed,  for  the  purpose  of  encompassing 
smaller  bodies,  and  for  adapting  itself  to  the  inequalities  of 
larger  ones.  The  sensations  acquired  by  the  sense  of  feeling 
are  those  of  heat,  hardness,  solidity,  roughness,  dryness,  mo- 
tion, distance,  figures,  &e.  and  all  those  corporeal  figures 
which  arise  from  a  healthy  or  diseased  state  of  the  nerves, 
and  the  part  of  the  body  to  which  they  belong.  The  pains  of 
this  sense  are  more  numerous  and  vivid  than  those  derived  from 
any  other  sense  ;  and  therefore  the  relicts  of  them  coalescing 
with  one  another,  constitute  the  greatest  share  of  our  mental 
pains,  that  is,  pains  not  immediately  derived  from  sensation. 
On  the  other  hand,  its  pleasures  being  faint  and  rare  in  com- 
parison with  others,  and  particularly  those  of  the  taste,  have 
but  a  small  share  in  the  formation  of  the  mental  pleasures. 

Tot'eii-A'cerf/c,  among  assayers,  refiners.  See.  little  bars  of 
gold,  silver,  and  copper,  combined  together  in  all  the  dilVcrcnt 
proportions  and  degrees  of  mixture  ;  the  use  of  which  is  lo  dis- 
cover the  degree  of  purity  of  any  piece  of  gold  or  silver,  by 
comparing  the  mark  it  leaves  on  the  touchstone  with  those  of 
the  bars. 

TOUCH  and  Go,  is  spoken  of  a  ship  when  under  sail  she 
rubs  against  the  ground  with  her  keel  without  much  diminution 
of  her  velocity. 

TOUCHING,  is  the  sfa^e  of  a  ship's  sails  when  they  first 
begin  to  shiver  with  their  edges  in   the  direction  of  the  wind. 
It  is  either  occasioned  by  an  alteration  in  the  ship's  course,  or  by 
a  change  of  the  wind.     See  the  article  Full  and  Bv. 
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Touching  ^i,  implies  the  cireumstanee  of  stoppini;  or  an- 
choring occasionally  at  some  intermediate  port  in  ilie  course  of 

the  voyage.  .         ,    ... 

TOURMALINE,  in  Mineralogy,  a  species  of  siliceous  earth, 
The  thickest  parts  are  opake ;  the  thin,  more  or  less  trans- 
parent. 

TOURNIQUET,  a  machine  or  instrument  employed  in  the 
practice  of  surgery  to  stop  bleeding.  It  can,  however,  only 
be  applied  to  the  limbs,  and  its  use  is  only  intended  to  be 
temporary. 

Tow,  (To)  to  draw  a  ship  or  boat  forward  in  the  water,  hy 
means  of  a  rope  attached  to  another  vessel  or  boat,  which  ad- 
vances by  the  efl'ort  of  rowing  or  sailing.  Towing  is  either 
practised  when  a  ship  is  disabled,  and  rendered  incapable  of 
carrying  sail  at  sea  ;  or  when  her  sails  are  not  fixed  upon  the 
masts,  as  in  a  harbour  ;  or  when  they  are  deprived  of  thtir  force 
of  action  by  a  cessation  of  tiie  wind.  When  a  ship  of  war  is 
dismasted,  or  otherwise  dis;ibled  from  carrjing  sail  at  sea,  she 
is  usually  towed  by  a  cable  rcacliing  from  her  bow  to  another 
ship  ahead.  In  a  harbour,  towing  is  practised  by  one  or  more 
boats,  wherein  all  the  force  of  the  oars  is  exerted  to  make  her 
advance. 

To  take  a  vessel  in  Tow,  is  sometimes  a  figurative  expression 
for  taking  care  of  her. 

TOWING  over  Hoard,  inipiies  the  act  of  drawing  any  thing 
after  a  ship  or  boat  when  she  is  sailing  or  rowing,  which  has 
previously  been  on  board  that  ship  or  boat. 

Tow-I-inc,  a  small  hawser  generally  used  to  remove  a  ship 
from  one  part  of  a  harbour  or  road  to  another  by  means  of  an- 
chors, capstans,  &c.  See  the  article  Warping.  It  is  also  era- 
ployed  occasionally  to  moor  a  small  vessel  in  a  harbour  conve- 
niently sheltered  from  the  wind  and  sea. 

Tow  Rnpe,  a  name  given  to  any  cable  or  other  rope  used  in 
the  exercise  of  towing, 

TOWER,  any  high  building  raised  above  another,  consisting 
of  several  stories,  usually  of  a  round  form,  though  sometimes 
square  or  polygonal  ;  a  fortress,  a  citadel.  Towers  arc  built 
for  fortresses,  prisons,  Sec.  as  the  tower  of  the  Bastile,  w  hich  was 
destroyed  by  the  inhabitants  of  Paris  in  1789. 
TOXICODENDRON,  the  poisonwood, 
TRACHEOTOMY,  in  Surgery,  is  the  operation  of  making 
an  opening  into  the  windpipe. 

TRACK  of  a  Ship.     See  the  article  W,>ke. 
TRACKING,  the  act  of  pulling  any  vessel  or  floating  body 
along  the  stream  of  a  canal  or  river,  by  means  of  a  rope  ex- 
tending from  the  vessel,  &c.  to  an  adjacent  shore,  and  drawn 
along  the  banks  of  a  river  by  men  or  horses.     Whence 

Track  Schia/t,  a  vessel  employed  to  carry  goods  and  passen- 
gers up  and  down  the  rivers  and  canals  in  Holland,  and  the 
countries  bordering  on  the  Baltic  sea. 

TRADE,  the  practice  of  exchanging  goods,  wares,  money, 
bills,  and  other  articles  of  value,  with  the  view  of  advantage  or 
profit.  It  is  generally  distinguished  into  foreign  trade,  or  the 
export  and  import  of  commodities  to  and  from  other  countries, 
and  the  internal  or  home  trade,  or  that  which  is  carried  on  with- 
in the  country  ;  which  two  branches,  however,  are  rather  distinct 
in  appearance  than  reality  ;  for  a  very  considerable  portion  of 
the  internal  trade  arising  from  manufactures  carried  on  to  sup- 
ply foreign  markets,  could  not  subsist  without  foreign  commerce  ; 
while  a  large  part  of  the  returns  for  manufactures  sent  abroad, 
being  articles  for  consumption  or  raw  materials,  which  are  con- 
■verted  to  use  in  the  different  manufactures,  depends  upon  our 
internal  trade;  so  that  the  one  supports  the  other,  and  by  their 
mutual  connexion  and  dependence,  the  foreign  and  the 
domestic  trade  of  Great  Britain  have  risen  together  to  their 
present  unparalleled  height. 

TRADE,  implies  the  constant  destination  of  any  particular 
merchant  vessel,  as  the  Lisbon  trade.  West  India  trade,  &c. 

Trade  Winds,  certain  regular  winds  blowing  within  or  near 
the  tropics,  and  being  either  periodical  or  perpetual.  Thus,  in 
the  Indian  ocean  they  blow  alternately  from  two  oppositr  points 
of  the  compass,  and  in  the  Atlantic  ocean  eontinne  almost  with- 
out intermission  in  one  direction;  see  the  article  Winh. 

TRAGACANTH,  Gim,  or,  as  some  call  it.  r/iim  ndragant,  or 
gum  dragon,  is  the  produce  of  the  above  and  some  other  slirubs. 
The  gum  is  brought  tons  in  long  and  slender  pieces, of  a  llattcd 


figure  more  or  less,  and  these  not  straight,  or  rarely  so,  but  com- 
monly twisted  and  contorted  various  ways,  so  as  to  resemble 
worms.  We  sometimes  meet  with  it,  like  the  other  vegetable 
exudations,  in  roundish  drops,  but  these  ate  much  more  rare.  It 
is  moderately  heavy,  of  ,i  firm  consistence,  and,  properly  speak- 
ing, very  tough  rather  tlian  hard;  and  is  extremely  difficult  to 
powder,  unless  first  carefully  diied,  and  the  mortar  and  pestle 
kept  dry.  Its  natural  colour  is  a  pale  white,  and  in  the  clean- 
est pieces  it  is  something  transparent.  It  is  uftcn,  how  ever,  met 
with  of  a  brownish  tinge,  and  of  other  colours  still  more  opake. 
It  has  no  smell  and  very  little  taste,  but  what  it  has  is  disagree- 
able. Taken  into  the  mouth,  it  does  not  grow  ciaimny  and  stick  to 
the  teeth,  as  the  gum  arable  does,  but  melts  into  a  kind  of  very  soft 
mucilage.  It  dissolves  in  water  but  slowly,  and  communicates 
its  mucilaginous  quality  to  a  great  i)uantity  of  that  fluid.  It 
is  by  no  means  soluble  in  oily  or  spirituous  liquors,  nor  is  it 
inflammable.  It  is  brought  to  us  from  the  island  of  Crete,  and 
from  several  parts  of  Asia.  It  is  to  be  chosen  in  long  twisted 
pieces,  of  a  whitish  colour,  very  clear,  and  free  from  all  other 
colours;  the  brown,  and  particularly  the  black,  are  wholly  to  be 
rejected. 
TRAGEDY.     See  Poetry. 

TRAIN,  the  hinder  part  of  a  gun  carriage;  also  a  line  of 
gunpowder  or  other  (combustible  materials,  foriMiiig  a  commu- 
nication with  any  body  intended  to  be  set  on  liie  or  exploded. 

Train  Tflc/i/e,  a  combination  of  pulleys  which  during  action  is 
locked  to  an  eye-bolt  in  the  train  of  the  carriage,  and  to  a  ring- 
bolt in  the  deck.  Its  use  is  to  prevent  the  gun  from  running 
out  of  the  port  whilst  loading. 

TRAJECTORY,  a  term  often  used,  generally  for  the  path  of 
any  body  moving,  either  in  a  void,  or  in  a  inedinm  that  resists 
its  motion,  or  even  for  any  curve  passing  through  a  given  num- 
ber of  points. 

TRAMMELS,  in  Mechanics,  an  instrument  used  by  artificers 
for  drawing  ovals  upon  boards,  &c.  One  part  of  it  consists  of 
a  cross  with  two  grooves  at  right  angles;  the  other  is  a  beam 
carrying  two  pins,  which  slide  in  those  grooves,  and  also  the 
describing  pencil. 

TRAMMEL  NET,  is  along  net  wherewith  to  take  fowl  by 
night  in  champaign  countries,  much  like  the  net  used  for  the 
low-bell,  both  in  shape,  size,  and  meshes.  To  use  it,  they 
spread  it  on  the  ground,  so  that  the  nether  or  further  end,  fitted 
with  small  plummets,  may  lie  loose  thereon  ;  then  the  other  part 
being  borne  up  by  men  placed  at  the  fore  ends,  it  is  thus  trail- 
ed along  the  ground.  At  each  side  are  carried  great  blazing 
lights,  by  which  the  birds  are  raised,  and  as  they  rise  under  the 
net  they  are  taken. 

TRANSCENDENTAL,  or  Transcendent,  something  ele- 
vated or  raised  above  other  things,  whichpasses  and  transcends 
the  nature  of  other  inferior  things.  Transcendental  quantities, 
among  geometricians,  arc  indeterminate  ones,  or  such  as  cannot 
be  fixed,  or  expressed  by  any  constant  equation;  such  are 
all  transcendental  curves  which  cannot  be  defined  by  any 
algebraic  equation,  or  which,  when  expressed  by  an  equation, 
one  of  the  terms  thereof  is  a  variable  quantity. 

TRANSFUSION  of  Blood.  The  experiments  of  Dr.  Blun- 
dell  and  other  experienced  physiologists  had  long  since  de- 
monstrated the  practicability  of  transmitting  blood  from  one 
living  body  to  another;  but  it  is,  at  length,  to  Dr.  Blundell's 
application  of  it  to  the  human  body,  and  to  his  unwearied  zeal 
and  physiological  knowledge,  that  the  profi;ssion  is  indebted 
for  positive  data  upon  which  it  can  be  undertaken  with  the  best 
hopes  of  saving  life  under  circumstances  of  appalling,  but,  alas  ! 
frequent  occurrence.  The  value  of  the  operation  haxing  been 
lately  demonstrated  by  several  successful  cases,  there  seemed 
to  be  wanting  but  one  requisite  for  extending  the  benefit  of  this 
invaluable  discovery  into  the  ri  motcst  regionsof  professional 
inlloencc.  The  extreme  caution  practised  and  inculcated  by 
Dr.  Blundell,  shewing  the  danger  of  admitting  ;.ir  into  the 
blood-vessels,  sufficiently  attests  the  necessity  for  an  appara- 
tus by  which  the  operation  may  be  conducted  without  incur- 
ring this  risk.  This  has  been  supplied  by  an  appendage 
which  Mr.  Read  has  added  to  his  surgical  syringe,  and  of  which 
Dr.  Blundell  has  been  pleased  to  express  his  a|iprobation.  It 
consists  of  a  double  apparatus,  the  one  receiving  the  blood 
into  a  tubulated  funnel,  the  other  transmitting  it  from  the  vein 
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of  one  person  into  tlint  of  anotlicr,  wiilwut  atmospheric  cominu- 
nii-ution.  In  ncitlier  case  is  it  ni'cossary  to  liiy  bare  the  vein, 
as  lias  been  usually  done,  llic  venous  pipes  hcin;;  constructed 
tci  pass  freely  into  the  opi'nin;;  made  liy  the  lancet.  'I'he  trans- 
fusion appendap;es  are  so  small,  that  the  parts  for  the  two 
modes  of  opcratiii};  scarcely  occupy  the  space  of  a  common 
scalpel  case,  and,  if  lilted  up  willi  the  stomach  and  enema  appa- 
ratus, will  increase  the  size  in  a  very  trillin;;  decree. 

Diiccttuiis fi>r  the  Operiitiim  with  Heart's  Appinatus. — The 
metallic  stem  to  be  first  screwed  into  the  stand,  the  funnel  next 
upon  the  stem,  and,  thirdly,  the  perpendicular  arm  of  the  latter 
to  be  inserted  hrnily  into  the  extremity  of  the  syrin^ce  by  a  rota- 
tory twist.     The  flexible  tube  to   be  then  screwed  to  the  lateral 


branch  of  the  syringe,  and  the  silver  pipe  inserted  into  the 
socket  at  the  other  extremity.  The  apparatus  beins  thus  ad- 
justed, the  surgeon  should  pump  a  few  ounces  of  water  throup;h 
it,  keeping  the  point  of  tlie  pipe  iiiinierscd  in  the  fluid,  when, 
if  he  observes  any  bubbles  of  air  rise,  he  must  fix  the  different 
parts  closer  until  no  air  is  admitted.  The  w  hole  should  now 
be  plunged  into  a  basin  of  warm  water  for  a  minute  or  two,  and 
beins;  placed  betwixt  the  person  who  supplies  the  blood  and 
the  patient,  a  ligature  is  to  be  put  around  the  arm,  and  the  blood 
drawn  by  a  free  incision  into  the  funnel.  An  opening  being 
made  into  a  vein  of  the  patient's  arm,  (the  limb  kept  steady 
and  unmoved,  to  preserve  the  relative  position  of  the  internal 
and  external  openings,  as  well  as  to  prevent  the  cellular  tissue 
from  slipping  over  the  orifice  in  the  vein)  the  operator  give.s 
three  or  four  short  strokes  of  the  piston,  which  expels  the  small 
quantity  of  air  contained  in  the  tube,  without  occasioning  the 
expenditure  of  more  than  a  few  drachms  of  blood.  The  pipe 
is  to  be  immediately  introduced  into  the  vein,  and  the  shield 
pressed  against  the  surface  of  the  arm  by  the  fingers  of  an 
assistant,  whilst  the  operator  proceeds  to  throw  in  the  blood  by 
jets.  Dr.  Blundell  recommends  the  piston  to  be  drawn  up  only 
one-fourth  its  length,  which  will  be  found  to  throw  in  about  a 
drachm  of  blood  atastroke.  The  surface  of  the  blood  in  thefun- 
nel  must  not  be  allowed  to  sink  below  a  line  drawn  in  the  lower 
part  of  its  interior,  lest  air  should  be  admitted  with  the  fluid. 

To  convey  blood  from  one  person  to  another  without  atmo- 
spheric communication,  the  tube  with  the  cylindrical  socket, 
being  armed  with  a  silver  pipe,  is  to  be  inserted  into  the  extre- 
mity of  the  syringe,  and  the  pipe  passed  into  a  vein  {in  the 
direction  of  the  fingers)  of  the  right  arm  of  the  person  who  is  to 
furnish  it,  and  whose  arm  is  to  be  tied  up  as  in  the  former  case. 
A  few  strokes  of  the  piston  (as  before  directed)  throws  out  a 
small  quantity  of  blood,  and  expels  the  air  in  the  tubes,  when 
the  pipe  of  the  tube  screwed  to  the  side-branch  of  the  syringe 
is  to  be  passed  into  a  vein  (in  the  direction  of  the  heart)  of  tjie 
left  arm  of  the  patient,  and  the  (luantity  of  blood  injected  may 
be  measured  by  counting  the  strokes  of  the  piston,  reckoning 
one  drachm  at  each  jet.  The  patient  should  recline  upon  the 
back,  with  the  left  arm  near  the  edge  of  the  bed  ;  the  person 
losing  the  blood  should  sit  on  a  very  low  seat  close  to  the  bed- 
side and  with  his  back  to  the  operator,  who  stands  w  ith  the  pump 
in  his  left  hand  suflieiently  <listant  from  both  parties  to  keep 
the  tubes  as  nearly  straii;lit  as  possible,  one  nearly  horizontal, 
the  other  almost  perpendicular.  The  syringe  should  be  very 
clean  when  used,  and  the  assistants  are  required  to  keep  the 
pipes  firmly  in  the  veins,  during  the  operation. 


TK.ANSIT.  in  Astronomy  signifies  the  passage  of  any  plan- 
net  just  by  or  over  a  fixed  star,  or  the  sun;  and  of  the  uiuou 
in    particular  covering  or  moving  over   any  planet. 

TKANSITK)N.  in  Music,  the  solteiiiug  a  distinct  interval  by 
the  iiilro<lui:tionof  iiilcriiiediate  sounds.  In  liarniony,  trunsilioii 
is  the  elutn);ing  the  ^enus  or  mode  in  u  sensible  but  regular 
manner. 

TitANSinoN  Kochs,  are  particularly  distinguished  as  beini; 
the  lowest  in  which  fossil  remains  of  animals  or  vcgeiables  are 
found  :  they  may  be  regarded  as  amieiit  records  imprinted  Willi 
the  natural  history  of  the  first  iiih:iliilants  of  the  globe. 

TK.WSMLTATUJN,  in  (Jeimielry,  denotes  the  reduction  or 
change  of  one  figure  or  bo<l)  into  imothi  r  of  the  same  area  or 
solidity,  but  of  a  dillerent  form  ;  as,  a  triangle  into  a  square,  a 
pyramid  into  a  parallelopiped,  !vc.  In  the  higher  geoinctry, 
tratiMimtation  is  used  for  the  converting  a  figure  into  another 
of  the  same  kind  and  order,  whose  respective  dimensions  in  an 
equation  admit  of  the  same  tangents,  \c.  In  alchemy  and  me- 
tallurgy, transmutation  signifies  the  turning  of  one  metal  into 
another,  so  as  entirely  to  change  ils  nature. 

TRANSOMS,  certain  beams  or  timbers  extended  across  the 
steriipost  of  a  ship,  to  fortify  her  aller-part,  and  give  it  the 
figure   most  suitable  to  the  service  for  which  she  is  calculated. 

Ueltii-jxirt  Transom,  that  which  is  at  the  head  of  the  stern- 
post,  and  forms  the  upper  part  of  the  gun-room  ports. 

W  iiKj  TuANSOM.thc  next  below,  and  forming  the  lower-part. 

I)(rk  Transom,  that  whereon  all  the  lower  deck  planks  are 
rabbeted.  The  1st,  2nd,  3d,  transoms,  &c.  are  respectively  below 
the  precedins. 

Transom  Knees,  are  strong  pieces  of  curved  timber,  which 
connect  the  ship's  <|uarter  to  the  transoms,  being  bolted  to  the 
latter  and  to  the  after  timbers.     Ste  Kni  i;s. 

TKANSOM,  among  IJuilders,  denotes  the  piece  that  is  framed 
across  a  double  light  window. 

TRANS0.H,  among  Mathematicians,  signifies  the  vane  of  a  cross- 
stafl,  or  a  square  whereon  it  slides,  &c. 

TRANSPAKiiNCY,  a  quality  in  certain  bodies,  by  which 
they  give  passage  to  the  rays  of  light. 

TRANSPORT.— ^'ce  Ship. 

Transport  Offiee,  a  department  under  government  directed 
by  commissioners,  who  charter  vessels  and  appoint  oflicers  for 
the  conveying  troops  to  or  from  this  country  ;  they  are  also  to 
provide  accommodation  and  provision  for  all  prisoners  of  war,  to 
regulate  their  exchange  by  cartel,  &.c. 

To  Transport  a  Ship,  is  to  move  her  by  means  of  hawsers, 
anchors,  &c.  from  one  part  of  a  harbour  to  another. 

TRANSPORTATION,  the  act  of  conveying  or  carrying  a 
thing  from  one  place  to  another. 

Transportation,  is  a  kind  of  punishment, or  more  properly  an 
alleviation  or  commutation  of  punishment,  for  criminals 
convicted  of  felony  ;  who  for  the  first  oll'ence,  unless  it  is  an 
extraordinary  one,  are  generally  transported  to  the  plantations, 
(at  present  to  New  South  Wales),  there  to  bear  hard  labour 
for  a  term  of  years,  within  which  if  they  return,  they  are  exe- 
cuted without  further  trial  than  identifying  their  persons. 

TR.\NSPOSITlON,  in  Algebra,  the  bringing  any  term  of  an 
equation  over  to  the  other  side. 

TRANSUBSTANTIATION,  in  Theology,  the  conversion  or 
change  of  the  substance  of  the  bread  and  wine  in  the  eucharist, 
into  the  body  and  blood  of  Jesus  Christ,  which  the  Romish 
church  holds  is  wrought  by  the  consecration  of  the  priest.  This 
is  a  main  point  in  the  Romish  religion,  and  is  rejected  by  the  Pro- 
testants, the  former  maintaining  the  transubstantiation  to  be 
real,  the  latter  only  figurative  ;  interpreting  the  text,  floe  est 
corpus  7neum,  "  this  signifies  my  body  ;"  but  the  council  of  Trent 
stood  up  strenuously  for  the  literal  sense  of  the  verb  est,  and 
say  expressly  that  in  transul)Stantiation  the  body  and  blood  of 
our  Lord  Jesus  Christ  arc  truly,  really,  and  substantially,  un- 
der the  species  of  bread  and  wine. 

TR.VNSVERSE  Mt'scLtis,  in  Anatomy,  arc  certain  muscles 
arising  from  the  transverse  processes  of  the  vertebra;  of  the 
loins. 

TRAP,  is  derived  from  the  Swedish  word  trappa,  a  stair.  It 
is  applied,  in  geology,  chiefly  to  such  rocks  as  are  frequently 
seen  rising  in  regular  order  above  one  another  in  the  Ibrni  ol 
stairs,  as  basalt.    The  chief  trap  rocks  arc  home  blende,  whieb 
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is  subdivided  into  ffranular  hornblende,  and  liornblende  slate. 
There  is  also  hornblende  mixed  with  felspar,  of  which  green- 
stone and  greenstone  slate  are  romnioa  subdivisions.  Also 
hornblende  mixed  with  mica.  The  transition  trap  consists  of 
greenstone  and  amygdaloed. — Trap  also  signifies  a  snare,  con- 
trived to  catch  men,  animals,  birds,  &c. 

TRAPEZIUM,  in  Geometry,  a  plane  figure  contained  under 
four  unequal  right  lines. 

TRAVELLER,  one  or  more  iron  thimbles,  with  a  rope  spliced 
round  them,  sometimes  forming  a  kind  of  tail,  but  more  gene- 
rally a  species  of  groraniet,  and  used  on  various  occasions. 

TRAVELLING  Back  Stays,  are  so  denominated  from  their 
Iiaving  a  traveller  upon  the  top-mast,  which  slides  down  as  the 
top-sail  is  lowered,  thereby  confining  the  principal  support  of 
the  back-stay  to  that  part  of  the  mast  immediately  above  the 
lop-sail-yard.     .See  Backstay. 

Tkavellino  JMnrtinffiile,  a  similar  contrivance  adapted  to  a 
martingale,  to  support  the  jib-boom  in  that  particular  part  where 
the  jib-tack  is  fixed.     See  Martingale. 

TRAVERSE,  or  Tuansverse,  in  general  denotes  some- 
thing that  goes  athwart  another  ;  that  is,  crosses,  aud  cuts  it 
obliquely. 

Traverse,  in  Law,  signifies  sometimes  to  deny,  sometimes 
to  overthrow  or  undo  a  thing,  or  to  put  one  to  prove  some 
matter  ;  much  used  in  answer  to  bills  in  chancery  :  or  it  is  that 
which  tlie  defendant  pleads  or  says  in  bar,  to  avoid  the  plain- 
tifl's  bill  either  by  confessing  and  avoiding,  or  by  denying  and 
traversing  the  material  part  thereof. 

Traverse  an  Indictment,  is  to  take  issue  upon  the  chief  mat. 
ter,  and  to  contradict  or  deny  some  point  of  it.  A  traverse  must 
be  always  made  to  the  substantial  part  of  the  tille.  Where  an 
act  may  indifferently  be  intended  to  be  at  one  day  or  another, 
there  the  day  is  not  traversable. 

TRAVERSE  Sailing,  is  used  when  a  sliip  having  set  sail 
from  one  port  towards  another,  whose  course  and  distance  from 
the  port  sailed  from  is  given  or  known,  is  by  reason  of  contrary 
winds,  or  other  accidents,  forced  to  shift  and  sail  on  several 
courses,  which  are  to  be  brought  into  one  course,  to  learn  after 
.so  many  turnings  and  windings  the  true  course  and  distance 
made  from  the  place  sailed  from,  and  the  true  point  or  place 
where  the  ship  is;  that  so,  the  wind  coming  fair,  it  may  be 
known  how  afterwards  to  shape  a  course  for  the  place  intended. 
This  may  be  performed  geometrically  two  ways  ;  the  first  by 
drawing  new  meridians  through  the  extremity  of  every  course, 
parallel  to  the  first  meridian,  or  north  and  south  line,  at  first 
made,  and  setting  off  every  course  at  sixty,  as  if  it  were  a 
question  iu  plain  sailing;  you  may  also  let  fall  perpendiculars 
to  every  new  meridian,  from  the  point  that  the  ship  sailed  to 

Chinese  Tread  Mill. 


upon  that  course  ;  by  which  you  have  the  course,  distance,  dif- 
ference of  latitude,  and  departure,  to  every  course.  To  work  a 
traverse  by  the  tables  of  dilfcrencc  of  latitude  and  departure, 
make  a  little  table  with  six  columns  ;  the  first  for  the  course, 
the  second  for  the  distance,  the  third  for  the  northing,  the  fourth 
for  the  southing,  the  fifth  for  the  casting,  and  the  sixth  for  the 
westing.  Then  find  the  difference  of  the  latitude  and  the 
departure  to  every  course,  and  set  them  in  their  proper  columns; 
as  where  the  course  is  northerly,  set  the  difference  of  latitude 
under  northing,  or  in  the  north  column;  and  where  the  course 
is  southerly,  set  the  difference  of  latitude  in  the  south  column. 
Again,  where  the  column  is  easterly,  set  the  departure  in  the 
east  column,  and  when  westerly  set  it  in  the  west  column  ;  then 
adding  up  each  column  by  itself,  subtract  the  north  and  south 
columns,  the  less  from  the  greater,  the  remainder  is  the  north- 
ing or  southing  made  good ;  then  have  you  the  difference  of 
latitude  and  the  departure,  given  to  find  the  course  and  dis- 
tance. This  is  the  principal  use  those  tables  are  intended  for, 
and  the  way  of  working  a  traverse  hereby  is  equal  to  the  best 
for  exactness,  and  superior  in  point  of  expedition. 

Traverse  Board,  a  thin  circular  pieceof  board,  marked  with 
all  the  points  of  the  compass,  and  having  eight  holes  bored  in 
each,  and  eight  small  pegs  hanging  from  the  centre  of  the  board. 
It  is  used  to  determine  the  difi'erent  courses  run  by  a  ship 
during  the  period  of  a  watch,  which  is  performed  by  sticking 
one  peg  into  the  point  on  which  the  ship  has  run  each  half 
hour.  This  implement  is  particularly  useful  in  light  and  vari- 
able winds. 

Traverse  Talk,  is  the  same  with  a  table  of  difference  of 
latitude  and  departure,  being  only  the  difference  of  latitude 
and  departure  ready  calculated  to  every  degree,  point, 
half  point,  and  quarter  point  of  the  quadrant;  and  for  any 
distance  under  one  hundred  miles,  though  it  may  conveniently 
serve  for  greater  distances,  by  taking  their  halves,  thirds, 
fourths,  &c.  and  doubling,  tripling,  and  quadrupling,  &c.  the 
difference  of  latitude  and  departure  found  to  those  parts  of  the 
distance.  This  table  is  one  of  the  most  necessary  things  a 
navigator  has  occasion  for;  for  by  it  he  can  readily  deduce  all 
his  courses  and  distances  run  in  the  space  of  twenty-four  hours, 
into  one  course  and  distance  ;  h  licnre  the  latitude  he  is  in,  and 
his  departure  from  the  meridian,  may  be  found. 

TREADMILL.  This  is  an  invention  of  the  Chinese,  aud  is 
used  to  raise  water  for  the  irrigation  of  the  fields.  Culprits 
are  condemned  to  this  labour,  the  mode  of  working  is  very  sim- 
ple, and  will  be  seen  by  looking  at  the  figure.  The  treadmill 
lately  introduced  into  the  prisons  in  Great  Britain  is  of  a  more 
complicated  construction.  It  is  the  invention  of  Mr.  Cubitt,  of 
Ipswich.   The  engraving  exhibits  that  erected  at  Brixton.     This 
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wheel  is  exactly  similar  to  a  common  water-wheel ;  the  tread- 
liiiards  upon  its  circumference  are,  however,  of  considerable 
length,  so  as  to  allow  sufficient  standing  room  for  a  row  of  from 


ten  to  twenty  persons  upon  the  wheel.  Their  weight,  the  first 
moving  power  of  the  iiiacliine,  produces  the  greatest  effect  when 
applied  upon  the  circumference  of  the  w  heel  at  or  near  the  level 
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of  its  axle;  to  secure  tlicrcforc  tlii.s  mcchnnicnl  ndvantattc,  n 
screen  of  l)oar(ls  is  (ixcd  up  in  <in  iiidinrd  position  al>f)vo  tlie 
wheel,  in  order  lo  prcvint  the  prisoners  from  illinliin^  or  slep- 
pin;?  up  liijilicr  than  the  liv(  I  mpiircd.  A  JKind  mil  is  seen 
iixt'd  upon  this  sereen,  liy  holding  wliicli  Ihcy  retain  their  npriuht 
position  upon  the  revolving;  wluel  ;  the  nearest  side  of  which  is 
exposed  to  view  in  the  plate,  in  order  to  represent  its  cylindri- 
cal form  iiuieh  more  dislinell}'  than  could  otherwise  have  Iieen 
done.  In  the  original,  however,  lioth  sides  are  closely  boarded 
up,  so  that  the  prisoners  have  no  access  to  the  interior  of  the 
wheel,  and  all  risk  of  injury  whatever  is  prevented. —  IJy  means 
of  steps,  the  s<'^"R  "'  prisoners  asrcnd  at  one  end  ;  and  when  the 
requisite  numlier  rani;c  themselves  upon  the  wheel,  it  com- 
nicnccs  its  revolutions.  The  ellbrt  thin  to  every  individual  is 
simply  that  of  aseendins  an  endless  (light  of  steps,  their  com- 
hined  weig;ht  aetinfc  upon  every  successive  stepping  hoard,  pre- 
cisely as  a  stream  of  water  upon  the  tloat  hoards  of  a  water- 
vvhccl.  Durin}:  this  operation  each  piisoner  {gradually  advances 
from  the  end  at  which  he  mounted  towards  the  opposite  end 
of  the  wheel,  from  whence  the  last  man  takin;;  his  turn  descends 
for  rest(see  the  enjiravinj;),  another  prisoner  immediately  mount- 
ing as  before,  to  (ill  up  the  numher  required,  without  stopping  the 
machine.  The  interval  of  rest  may  then  be  proportioned  to 
each  man  by  rcgulaling  the  number  of  those  required  to  work 
the  wheel  with  the  whole  number  of  the  pang  ;  thus,  if  twenty 
out  of  twenty-four  are  obliged  to  be  upon  the  wheel,  it  will  give 
to  each  man  intervals  of  rest  amounting  to  twelve  minutes  in 
every  hour  of  labour.  Again,  by  varying  the  nuiulcr  of  men 
upon  the  wheel,  or  the  work  inside  the  mill,  so  as  to  increase 
or  diminish  its  velocity,  the  degree  of  hard  labour  or  exercise 
to  the  prisoner  m?.\  also  be  regulated.  At  IJrixton,  the  diame- 
ter of  the  wheel  being  live  feet,  and  revolving  twice  in  a  minute, 
the  space  stepped  over  by  each  man  is 'ili):!  feet,  or  731  yards 
per  hour.  At  page  3"24  the  reader  will  find  a  description  and 
engraving  of  another  species  of  treadmill. 

TREASON,  in  Law,  is  divided  into  high  treason  and  petty 
treason.  High  treason  is  defined  to  be  an  oflence  committed 
against  the  security  of  the  king  or  kingdom,  whether  it  be  by 
imagination,  word,  or  deed  ;  as,  to  compass  or  imagine  the  death 
of  the  king,  queen,  or  prince,  or  to  deflower  the  king's  wife,  or  his 
eldest  daughter  unmarried  ;  or  his  eldest  son's  wife  ;  or  levy  war 
against  the  king  in  his  realm,  adhere  to  his  enemies,  counter- 
feit his  great  seal,  privy  seal,  or  money,  or  wittingly  to  bring 
false  money  into  his  realm  counterfeited  like  the  money  ofEng- 
land,  and  utter  the  same,  to  kill  the  king's  chancellor,  treasurer 
justices  of  either  bench  ;  justices  in  eyre,  of  assize,  or  of  oyer 
and  terminer,  being  in  their  place  doing  his  odicp,  forging  the 
kind's  sign  manual  or  privy  signet,  privy  seal  or  foreign  coin 
current  here,  or  diminishing  or  impairing  current  money.  In 
this  case  of  treason,  a  man  shall  be  hanged,  draw  n,  and  quarter- 
ed, and  forfeit  his  lands  and  goods  to  the  king.  26  Ed.  III. 

Treason, /"^n*.  Whenevera  wife  murders  her  husband,  a  ser- 
vant his  master  or  mistress,  or  an  ecclesiastic  a  prelate,  or  to 
whom  he  owes  obedience,  every  one  of  these  olVences  is  petit 
treason. — As  every  petit  treason  implies  a  murder,  it  follows, 
that  the  mere  killing  of  a  husband,  master,  or  prelate,  is  not 
alv»ays  petit  treason  ;  for  if  there  are  not  such  circumstances 
in  the  case  of  killing  one  of  these  persons  as  would  have 
made  it  murder  in  the  case  of  killing  any  other  person,  it  does 
not  amount  to  this  offence.  There  can  be  no  accessary  in  high 
treason.  And  it  seems  to  be  always  agreed,  that  what  would 
have  made  a  man  an  accessary  before  the  fact  in  any  other 
felony,  makes  him  a  principal  in  high  treason. 

TREASURE  Trove,  is  where  any  money  or  coin,  gold,  sil- 
ver, plate,  or  bullion,  is  hidden  in  the  earth,  or  other  private 
place,  the  owner  being  unknown  ;  in  which  case  the  treasure 
belongs  to  the  king,  or  some  other  who  claims  by  the  king's 
grant  or  by  prescription.  Hut  if  he  that  hid  it  is  known  or 
afterwards  found  out,  the  owner  and  not  the  king  is  entitled  to 
it.  If  it  is  found  in  the  sea  or  upon  the  earth,  it  docs  not  belong 
to  the  king,  but  to  the  hnder  if  no  owner  appear. 

TREASURER,  an  olhcer  to  whom  the  treasure  of  a  prince 
or  corporation  is  committed   to  be  kept,  and  duly  disposed  of. 

TREATY,  a  covenant  between  several  nations,  or  the  several 
articles   or   conditions  stipulated   and   agreed    upon  between 
sovereign  powers. 
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TREE,  the  first  and  largest  of  the  vegetable  tribe,  consisting 

of  a  trunk,  out  of  which  spring  forth  bianches  and  leaves. 

'I'KI'.IO  NAIIIi.S.  ecit.iiii  long  cyliiiilrieal  wooden  pins,  cm- 
ployed  lo  connect  the  planks  of  the  ship's  side  and  bottom  lo 
th(^  corresponding  timbers,  and  are  justly  esteemed  superior  to 
>pike  nails  or  bolts,  which  are  liable  to  rust  and  loosen  ;  the 
thickness  of  the  treenails  is  usually  proportioned  to  the  length 
of  the   ship,  allowing  one  inch  to  every  hundred  feet. 

'I'HKI'OIL,  in  Architecture,  is  the  ornamenting  of  an  arch  in 
a  particular  manner.  In  Agriculture,  trefoil  is  a  valuable  gra:>s 
very  generally  cultivated. 

TRHN(;illiS,  in  Eortilication,  are  ditches  cut  by  the  besieg- 
ers, that  they  may  approach  more  securely  to  the  place  altack- 
erl,  whence  Ih.y  arc  also  called  lines  of  approach.  The  tail  of 
the  trcneli  is  the  place  where  it  was  begun,  and  its  head  is  the 
place  where  it  ends.  The  trenches  arc  usually  begun  or  opened 
in  the  night  time  ;  sometimes  within  musket-shot,  and  some- 
times within  half  or  whole  cannon  shot  of  the  phicc.  They  are 
carried  on  in  winding  lines,  nearly  parallel  lo  the  works  of  the 
fortress,  so  as  not  to  be  in  the  view  of  the  enem),  nor  exposed 
to  the  enemy's  shot.  The  workmen  employed  in  the  trenches 
are  always  supported  by  a  number  of  troops,  to  defend  them 
against  the  sallies  of  the  besieged  :  the  pioneers  sometimes 
work  on  their  knees,  and  are  usually  covered  with  niantlels  or 
faucissons  ;  and  the  men  who  support  them  lie  flat  on  their 
faces,  in  order  to  avoid    the  enemy's  shot, 

TREND,  (To)  lo  incline,  speaking  of  a  coast,  as,  "  The  land 
trends  to  the  south-west." 

TREP.\N,  in  .Surgery,  a  circular  saw,  by  means  of  which  the 
operation  called  trepanning  is  performed.  It  bears  a  strong 
resemblance  to  a  whimbic  or  centre  bit,  and  is  worked  in  an 
almost  similar  manner. 

TRESPASS,  is  any  transgression  of  thu  law,  under  treason, 
felony,  or  misprision  of  either. 

TRESTLE  TpEEs,  two  strong  bars  of  timber  fixed  horizon- 
tally on  the  opposite  sides  of  the  lowcr-niast  head,  to  Support 
the  frame  of  the  top  and  the  weight  of  the  top-mast. 

TRET,  in  Commerce,  an  allowance  made  for  the  waste  or  the 
dirt  that  may  be  mixed  with  any  commodity,  which  is  always 
four  pounds  in  every  hundred  and  four  pounds  weight. 

TRIAL,  the  proceeding  of  a  court  of  law  when  the  parties 
are  at  issue,  such  as  the  examination  of  witnesses,  fee.  to  enable 
the  court,  deliberately  weighing  the  evidence  given  on  both  sides, 
to  draw  a  true  conclusion,  and  administer  justice  accordingly. 

TRIANGLE,  in  Geometry,  a  figure  bounded  or  contained  by 
three  lines  or  sides,  and  which  consequently  has  three  angles 
from  whence  the  figure  takes  its  name. 

TRIANGULA,  T/ie  Triinir/les.  The  poets  feign  that  Jupiter 
assigned  the  island  of  Sicily  a  place  in  the  heavens,  under  the 
figure  of  a  triangle.  Hevelius  has  added  to  .love's  labour  by 
introducing  another  triangle  in  this  aslerism.  The  old  triangle 
is  also  said  to  owe  its  origin  to  the  Delta  in  Egypt;  both  of  these 
figures  are  easily  distinguished  by  the  stars  on  which  they  are 
formed,  as  well  as  their  position  relatively  to  .\ndromcda,  Ce- 
pheus,  and  Aries. —  Boundaries  and  Contents.  North  by  Andro- 
meda, west  by  Andromeda  and  Pisces,  south  by  Aries,  and  east 
by  Musca  and  Perseus.  There  arc  sixteen  stars  in  this  constel- 
lation, three  of  which  are  of  the  fourth  magnitude  and  the 
remainder  of  inferior  magnitudes. 

TRIANGULARC(iMi'ASSF.s,aresueh  as  have  three  legs  or  feet 
w  hereby  to  take  olf  any  triangle  at  once,  much  used  in  the  con- 
struction of  maps,  globes,  &c. 

TiiiAXGi'LAR  Numbeis,  are  a  kind  of  polygonal  numbers,  being 
the  sums  of  arithmetical  progressions  which  have  1  for  the 
common  ditference  of  their  terms.  Thus,  from  these  aiithmeti- 
cals,  1,  2,  3,  4,  5,  G,  are  formed  the  triangular  numbers,  1,  3,  G, 
10,  l.>,  21,  or  the  third  column  of  the  arithmetical  triangle  above 
mentioned. 

TuiANGULAR  Canon,  the  tables  of  artificial  sines,  tangents, 
secants,  &c. 

TiUANGi'LAR  Quadrant,  is  a  sector  furnished  with  a  loose 
piece  whereby  to  make  it  an  equilateral  triangle.  The  calendar 
is  graduated  thereon  with  the  sun's  place,  declination,  and  other 
useful  lines  ;  and  by  the  help  of  a  string  and  a  plummet,  and 
the  divisions  graduated  on  the  loose  piece,  it  may  be  made  to 
serve  for  a  quadrant. 
1'2IJ 
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TRIANGULUM  Australf..  the  Southern  Trianijle,  one  of 
the  constellations  situated  on  the  Antarctic  circ^le,  contains  live- 
stars,  riz.  one  of  the  'id  niaa;nitii(le,  two  of  the  .'id,  &c. 

TRIBOMETER,  an  instrument  invented  lor  [estimating  the 
friction  of  metals. 

TRICE,  (To)  to  haul  or  tie  up  by  means  of  a  small  rope  or 
line. 

TRICHECHUS,  Walrus,  a  j^enus  of  quadrupeds  of  the  order 
hruta.  It  is  principally  found  in  the  high  latitudes  of  the 
northern  ocean.  These  animals  are  ftrc<!;arious,  and  are  often 
seen  upon  floating  masses  of  ice  in  immense  numhers,  the 
greater  part  sleeping,  but  some  always  on  the  watch  to  give  no- 
tice of  approaching  danger.  They  are  harmless  when  not  pro- 
voked, but  some  accounts  represent  them  as  highly  formidable 
in  a  state  of  irritation,  the  efforts  of  many  being  combined 
against  the  enemy,  and  fastening  with  their  teeth  against  the 
boats,  to  make  holes  in  them,  or  draw  them  to  the  bottom.  Others 
represent  them  as  less  agitated  by  the  fury  of  passion,  and  as 
inclined  more  to  flight  than  revenge  ;  adding,  that  they  are  terri- 
fied by  the  slightest  Hash,  and  even  the  pointing  of  a  musket 
will  drive  them  in  a  moment  out  of  sight.  Their  tusks  serve 
the  purposes  of  aiding  their  movements  upon  the  ice,  into  which 
they  are  stuck,  and  on  which  they  thus  secure  their  hold,  and 
sometimes  drag  on  their  unwieldy  bodies.  The  tusks  are  con- 
vertible to  the  purposes  of  ivory,  and  these  animals  are  destroy- 
ed for  the  profit  derived  parly  from  these  tusks,  but  principally 
for  the  sake  of  their  oil,  of  which  a  full-grown  walrus  will  yield 
a  butt.  The  skin  may  be  manufactured  into  a  very  strong  lea- 
ther- The  affection  between  the  female  and  its  young  one,  for 
it  has  seldom  more  than  one  at  a  birth,  is  such,  that  they  are  said 
never  to  separate,  and  that  when  one  is  killed,  the  survivor  re- 
fuses to  quit  the  dead  body,  and  is  considered  by  the  hunter  as 
his  scoure  prey.  The  walrus  has  been  called,  with  little  resem- 
blance to  justify  the  name,  the  sea-horse  ;  it  is  more  similar  to 
a  cow — but  most  of  all  to  a  seal.  The  whale-tailed  manati,  inha- 
bits the  seas  between  Kamptschalka  and  America.  These  ani- 
mals live  in  families,  generally  consisting  of  a  mnle  and  female, 
and  two  young  ones  of  different  ages,  and  the  attachment  of 
the  male  to  the  female  is  so  great,  that  he  will  defend  her  when 
attacked  to  the  last  extremity  :  and  if  she  happens  to  be  de- 
stroyed and  dragged  to  the  shore,  he  will  swim  for  some  days 
off  the  fatal  and  detested  spot.  The  manati  approaches  very 
nearly  to  the  cote  tribe,  and  its  feet  are  little  more  than  pecto- 
ral fins.  It  attains  the  immense  length  of  twenty-seven  feet, 
and  the  weight  of  four  tons.  In  winter  it  is  extremely  lean, 
and  its  ribs  may  be  distinctly  numbered.  It  wiil,  when  pierced 
with  the  harpoon,  sometimes  adhere  to  rocks  with  its  feet  uith 
uncommon  tenacity,  and  when  forced  from  tliem  by  a  cord  drawn 
by  thirty  men  or  more,  is  found  to  have  left  part  of  the  skin  of 
the  feet  behind.  When  any  individual  is  harpooned,  others  are 
stated  to  swim  to  its  aid,  endeavouring  some  to  overturn  the 
boat,  others  to  break  the  cord,  and  others  again  by  blows  with 
their  tails  striving  to  dislodge  the  harpoon.  Their  sounds  resem- 
ble the  snorting  of  a  horse.     They  are  never  seen  on  land. 

TRICING  Line,  a  small  cord  generally  passing  through  a 
block  or  thimble,  and  used  to  hoist  up  any  object  to  a  higher 
station,  in  order  to  render  it  less  inconvenient,  such  are  the 
tricing  lines  of  the  yard  tackles,  &c. 

TRICK,  the  same  as  spell  with  regard  to  steering  the  ship. 
See  the  article  Spell. 

TRIFOLIUM,  Trefoil,  or  Clover,  a  genus  of  plants  of  the 
class  diadelphia,  and  order  decandria,  and  in  the  natural  sys- 
tem ranging  under  the  3'2d  order  papilionaceae.  The  llowers 
are  generally  in  round  heads  ;  the  pod  is  scarcely  longer  than 
the  calyx,  univalve,  not  opening,  deciduous-  The  leaves  are 
three  together:  ,51  species. 

TRIGONOMETRY.  The  business  of  this  important  science 
is  to  find  the  angles,  where  the  sides  are  given  ;  and  the  sides 
of  their  respective  ratios,  when  the  angles  are  given  ;  and  to 
find  sides  and  angles,  when  sides  and  angles  are  partly  given. 
To  ell'ect  this,  it  is  necessary  not  only  that  the  peripherics  of 
circles,  but  also  certain  right  lines  in  and  about  circles,  be 
supposed  divided  into  certain  numbers  of  parts.  The  ancients, 
feeling  the  necessity  of  such  a  pre-division,  portioned  the  cir- 
cles into  Sno  equal  parts,  which  they  called  degrees;  each 
device  was  again  divided  into  (50  equal  parts,  called  minutes ; 


and  each  minute  comprised  60  equal  parts  called  seconds.  The 
moderns  have  improved  upon  this  division  by  the  addition  of  a 
nonius,  or  vernier,  which  may  be  carried  to  any  extent,  but  is 
usually  limited  to  decimating  the  seconds ;  noting  each  tenth 
part  thereof.  It  would  li.ive  been  found  a  considerable  conve- 
nience in  mathematics,  if  the  circle  had  been  divided  into  cen- 
tesimal parts,  particularly  in  trigonometrical  operations  ;  thus 
making  every  (piadraut  to  consist  of  100  degrees,  each  degree 
of  100  minutes,  and  each  minute  of  100  seconds;  there  can, 
indeed,  be  no  doubt  that  all  the  arithmetical  calculations  re- 
lating to  the  periphery,  as  well  as  to  the  secants,  signs,  tan- 
gents, radii,  chords,  and  complements,  would  by  this  reform- 
ation have  been  simplified.  See  the  words  Mensuration, 
Accessible  Distance,  Heights  and  Distances,  &c. 

TRILLION,  in  Arithmetic,  a  billion  of  billions. 

TRIM,  the  state  or  disposition  of  the  ballast,  cargo,  masts, 
&c.  by  which  a  ship  is  best  equipped  for  the  several  purposes 
of  navigation. 

The  Trim  of  the  Hold,  implies  the  arrangement  of  the  mate- 
rials therein,  by  which  a  ship  is  either  brought  by  the  head  or 
stern,  or  depressed  in  the  water  to  a  sntiicient  depth  to  carry 
sail  well,  and  advance  rapidly.  As  the  stowage  of  the  hold,  or 
the  disposition  of  the  several  articles  of  the  cargo,  considerably 
adects  the  ship's  motion  and  stability,  it  will  be  necessary  to 
give  a  general  idea  of  the  action  that  supports  it,  and  the  re- 
action of  the  fluid  on  the  floating  body. 

First,  we  may  consider  the  whole  weight  of  any  body  as 
united  in  its  centre  of  gravity  :  so  that  if  it  were  suspended  by 
a  line  fastened  to  this  centre,  the  line  would  hang  in  a  perpen- 
dicular position,  as  directed  through  the  centre  of  gravity  to  the 
centre  of  the  earth.  A  body  which  floats  in  a  fluid  is  not,  how- 
ever, supported  by  its  centre  of  gravity,  but  by  the  compression 
of  the  surrounding  filaments  of  water  ;  and  each  of  these  being 
considered  as  infinitely  small,  will  act  upon  a  very  minute  por- 
tion of  the  surface  of  the  floating  body  with  regard  to  the  specific 
gravity,  and  conform  to  a  principle  applicable  to  all  fluids,  in 
proportion  to  the  height  of  these  filaments,  viz.  that  the  weight 
of  a  column  of  any  fluid  \\\\\  be  in  proportion  to  the  specific  gra- 
vity of  the  fluid  and  the  height  of  the  column  multiplied  by  its  base. 
But  as  heavy  bodies  endeavour  by  their  gravity  to  approach 
the  centre  of  the  earth  in  a  verti -al  line  passing  through  their 
centres,  so  the  pressure  of  fluids  endeavours  to  carry  bodies  in 
a  vertical  line  tending  from  the  centre  of  the  earth  towards  the 
surface,  and  passing  through  the  centre  of  gravity  of  the  submer- 
ged part  which  forces  them  towards  the  surface.  So  in  any 
submerged  body  at  rest,  these  two  opposite  forces  coincide  in 
the  same  vertical,  acting  in  a  direction  quite  contrary  to  each 
other.  According  to  this  theory,  it  appears  that  the  stahi'ity 
or  trim  of  a  ship  chiefly  depends  upon  her  construclion,  as 
considering  the  bottom  to  be  homogeneous.  This,  however,  can 
only  happen  when  her  cargo  consists  of  the  same  mateiials 
throughout,  as  with  corn,  salt,  or  any  species  bestowed  in  bulk, 
and  when  her  hold  is  entirely  filled  :  for  if  the  ship  has  not  sufli- 
cient  breadth  to  resist  the  eli'ort  of  the  wind  upon  her  sails,  or 
if  she  is  built  too  high  or  too  sharp  in  the  floor,  her  gravity  will 
be  too  high,  and  she  will  be  very  crank,  i.  e.  apt  to  overturn. 
But  as  the  stifl'ness  of  a  ship,  or  quality  to  carry  sail  without 
daiUcige  of  overturning,  depends  very  much  en  the  stowage  of 
the  hold,  the  centre  of  gravity  may  thereby  be  considerably 
lowered,  by  which  her  stability  will  be  increased  in  proportion. 
It  is  a  general  maxim  among  mariners,  that  a  ship  will  not 
carry  suflicient  sail  till  she  is  laden  so  deep  that  the  surface  of 
the  water  may  glance  on  her  extreme  breadth  amid-ships.  She 
must  therefore  have  a  great  deal  of  weight,  as  ballast,  &c.  to 
bring  her  to  this  situation,  which  is  called  a  good  sailing  trim. 
With  regard  to  the  quality,  weight,  and  stowage  of  the  ballast, 
there  are  also  seveial  circumstances  to  be  particularly  consi- 
dered. If  the  centre  of  gravity  be  placed  too  high,  the  ship  will 
be  rendered  incapable  of  carrying  a  sufficient  quantity  of  sail, 
and  if  it  be  placed  too  low,  she  will  he  in  danger  of  rolling  away 
her  masts.  When  it  is  placed  too  far  forward,  the  vessel  will 
pitch  and  labour  heavily  ;  and  when  too  far  aft,  she  will  occa- 
sionally be  exposed  to  the  dangerous  circumstance  of  a  poop- 
ing sea.  These  extremes  being  carefully  avoided,  it  remains  to 
proportion  the  contents  of  every  part  of  the  hold  to  its  capacity, 
and  to  place  the  lightest  materials  uppermost. 
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TliiM  fif  the  niasts.  dcnolrs  llirir  position  with  rcKaril  to  llie 
s)ii|>  and  Id  inch  olhrr.  whether  iiiiir  or  distant,  tar  forward 
or  niorh  all,  erect  or  raking. 

TlUM  iif  ihf  Sails,  sii^iiilies  tlic  Rcnoral  arranitcnicnt  which  is 
best  calciihited  to  accelerate  tlie  ship's  course  according;  to  the 
direction  ol' the  wind.  See  tlic  articles  C'losi--iiai'I.i;ii,  Lakui: 
Sau.in<;,  'I'w  KiN(i,  Sec. 

ir  a  ship  were  always  to  sail  before  the  winil,  it  would  he  a 
very  simple  operation  lo  trim  the  sails;  for  nniliin^  more  woidd 
be  required  tliaii  to  dispose  tlieni  so  as  to  reeeivc  the  greatest 
possible  ellort  of  the  wind,  which  i.s  evidently  performed  by 
arran^in^-  them  at  ri^ht  aiii;les  wi.h  its  direcion.  Hut  when 
the  current  of  wind  acts  moie  directly  upon  the  ship's  side,  it 
neccss-irilv  falls  more  oMitpiely  on  the  surface  of  the  sails,  so 
as  to  iliminish  their  elf.>rt  to  push  llic  ship  forward,  and  to  au;;- 
nient  their  tendency  to  make  her  incline  to  one  side.  Hence 
we  may  conclude,  that  an  increase  of  the  wind,  when  accompa- 
nied with  a  variation  unfavourable  to  the  ship's  course,  will 
by  no  means  au!;mcnt  her  velocity  ;  because  the  force  pre- 
viously employed  to  push  her  forward  will  alterwards  operate 
to  overturn  her,  and  i)ecause  this  impression  renders  it  neces- 
sary to  reduce  the  (piantity  of  sail  ;  the  eltort  of  w  liich  is  further 
diminished  by  the  oldiipiity  of  the  action  of  the  wind  upon  its 
surface.  By  this  theory  it  appears,  that  the  ellecl  of  the  wind 
to  advance  the  ship,  decreases  in  proportion  to  its  obliquity 
with  any  sail  upon  whieli  it  operates. 

Tkim  tlir  Uual.     Sec  Boat. 

TIUMMED  Sharp,  the  situatioti  of  a  ship's  sails  in  a  scant 
wind. 

TRINITY  HOUSE,  a  kind  of  colleorc  at  Ocptf.ird,  I.elonsinc: 
to  a  company  or  corporation  of  seamen,  who  by  the  kini;'s  char- 
ter have  pov\  er  to  take  eoiiiizanee  of  those  persons  who  de- 
stroy sea-marks,  and  to  f;et  reparation  of  such  damages,  and  to 
take  care  of  oilier  ihin^s  belonsini;  to  navigation.  At  present, 
many  in  the  first  rank  of  society  are  members  of  that  community. 
The  master,  wardens,  and  assistants  of  the  Trinity  House,  may 
set  up  beacons  and  maiks  fur  the  sea,  in  such  places  near  the 
coast  or  forelands  as  lo  iliem  shall  seem  meet.  By  a  statute  of 
Queen  Elizabeth,  no  steeple,  trees,  or  other  thinjjs  standin;;  as 
sea-marks,  shall  be  taken  away  or  cut  down,  upon  pain,  that 
every  person  f;"ill.V  of  such  ollenee  shall  forfeit  lUOl.  and  if  the 
person  oilending  l)e  not  possessed  of  the  value,  he  shall  be 
deemed  convicted  of  outlawry. 

TRIP,  a  phrase  implying  an  outward-hound  voyage,  particu- 
larly in  the  coasting  navigation.  It  also  denotes  a  single  board 
in  plyim;  to  windward. 

TRIPLICATE  Ratio,  the  ratio  of  cubes  to  one  anolher. 

TRIPOLI,  a  mineral  Ibund  sometimes  in  an  earthy  form, 
but  more  generally  indurated.     Its  texture  is  earthy. 

TRIPPING,  the  movement  by  which  an  anchor  is  looseoed 
from  the  bottom,  either  by  its  cable  or  buoy-rope. 

TRirpiNc-LiHc  a  small  rope  serving  to  unrig  the  lower-top- 
gallant-yard-arm,  w  hen  in  the  act  of  striking  or  lowering  it 
down  upon  deck. 

TRISECTION,  or  Tut  ssF.CTi  ON,  the  dividing  a  thing  into  three. 
The  term  is  chiefly  used  in  geometry  for  the  division  of  an  angle 
into  three  equal  parts.  The  trisection  of  an  angle  geometrically, 
is  one  of  those  great  problems  whose  solution  has  been  so  much 
sought  by  matheniati<Mans  for  these  two  thousand  years,  being 
in  this  respect  on  a  fooling  with  the  quadrature  of  the  circle, 
and  the  duplieatnre  id'  the  cube  angle. 

TRITICUM,  WHi;\T.a  genus  of  plants  of  the  class  triandria, 
and  order  digynia.and  in  the  natural  .system  ranging  under  the 
fourth  order  graniiiia. 

TROCHILUS,  Humming  liird,  a  genus  of  birds  belonging 
to  the  order  of  picio.  There  are  sixty-live  species,  none  of 
■which  are  natives  ofBiitain:  they  are  all  remarkable  for  the 
beauty  of  their  colours,  and  most  of  them  for  the  smallness  of  their 
size,  though  some  are  eii;ht  or  nine  inches  in  length.  They  are 
divided  into  two  families,  viz.  those  with  crooked  bills,  and 
those  with  straight  bills. 

TRONAGE,  the  mayor  and  commonalty  of  the  city  of  Lon- 
don are  ordained  keepers  of  the  beams  and  weights  for  weigh- 
ing merchants'  commodilies,  with  power  to  assign  clerks,  port- 
ers, &c.  of  the  great  beam  and  balance,  which  weighing  of  goods 
and  wares  is  called  tronage. 


TROPHY,  Tkop.si'm,  among  the  ancient.s,  a  pile  or  heap  of 
arms  of  a  vaixpiished  enemy,  raised  by  the  conqueror  in  the 
most  eminent  part  of  the  held  of  battje.  The  trophies  were 
usually  dedicated  to  sonic  of  the  gods,  especially  .lupitcr.  The 
naiiie  of  the  deity  to  whom  they  were  inscribed  was  generally 
meiilionid.  as  was  thai  aUoof  the  conqueror. 

'l'l<OI'l(;.S,  two  imauiiiary  lines  upon  the  globe  parallel  to 
tlii^  ( qiialor,  and  at  -J:;!  degrees  distance  on  each  side  of  it  ; 
they  lorm   the  boundaries  of  the   sun's  declination  north  and 

SOIIlll. 

TKOUCII,  a  name  given  to  the  hollow  or  interval  between 
twowaves,  which  resembles  a  broad  and  deep  trench  perpetually 
lliictualiiig.  As  the  setting  of  the  sea  is  ..rways  produced  by 
the  wind,  it  is  evident  that  the  waves,  and  consequently  the 
trough  or  hollow  space  between  them,  will  be  at  right  angles 
with  the  direction  of  the  wind  ;  licnee  a  ship  rolls  heaviest  when 
she  lies  in  the  trough  of  the  sea. 

TROllT,  a  very  valuable  river  fish,  too  well  known  to  need 
dcsniiplion. 

TR()\'I;R,  is  the  remedy  prescribed  by  the  law,  where  any 
person  is  in  the  possession  of  the  property  of  anolher,  which  he 
unlawfully  detains. 

TROY  WEIGHT,  one  of  tlie  most  ancient  of  the  dilTerent 
kinds  used  in  Britain.  The  pound  English  troy  contains  12 
ounces,  or  .O/OO  grains. 

TuoY  Wkicht,  Si-oIs,  was  established  by  .Janics  VI.  in  the 
year  I(il8,  who  enacted  that  only  one  weight  should  be  used  in 
Scotland,  ti-.  the  rrench  troy  stone  of  Ui  pounds,  and  10  ounces 
in  the  pound.  The  pound  contains  7(i(Ht  grains  ;  and  is  equal 
to  l7o/..  ()  dr.  avoirdupois.  The  cwt.  or  1121b.  avoirdupois, 
contains  only  lOL'Ib.  2;  oz.  of  this  weis:ht,  though  generally 
reckoned  equal  to  1(14  lii.  Though  prohibited  by  the  articles  of 
union,  it  is  still  used  in  weighing  iron,  hemp,  llax,  most  Dutch 
and  Baltic  goods,  meal,  butcher's  meat,  uowrought  pewter  and 
lead,  and  some  other  articles. 

TUUCE,  in  War,  denotes  a  suspension  of  arras,  or  a  cessa- 
tion of  hostilities  between  two  armies,  in  order  to  settle  articles 
of  peace,  bury  the  dead,  or  the  like. 

TRUCKS,  pieces  of  wood  of  various  forms,  and  used  for  dif- 
ferent puposes,  as 

TitucKS  of  a  Gun  Carrinye.     See  the  article  Cakkiage. 

Trvcks  vf  the  IIInst.Hi:ail,  circular  pieces  of  wood,  fixed  as 
a  cap  on  the  topgallant-mast  heads.  They  are  generally  fur- 
nished with  two  or  more  small  pulleys  through  wliich  the  pen- 
dant and  signal-halliards  are  reeved.  They  are  also  called 
acorns. 

Trucks  of  tfie  Parrels,  are  spherical  pieces  of  wood,  having 
a  hole  through  them,  in  which  is  inserted  the  rope  of  the  parrel. 
See  the  article  Paruel. 

Trucks  of  the  Flag  Staff,  are  pieces  resembling  an  oblate 
spheroid. 

Trucks  of  the  Shrouds,  or  Seizing  Trucks,  are  pieces  some- 
thing resembling  those  of  the  parrels,  except  that  they  are  scored 
round  the  outside,  to  receive  a  seizing,  and  arc  fixed  to  the 
shrouds,  in  order  to  lead  the  running  rigging  and  prevent  it  from 
hanging.  The  intention  of  these  is  to  guide  the  sailors  to  the 
particular  rope  which,  especially  in  the  night,  might  otherwise  be 
mistaken  for  some  other  of  the  same  size. 

TRUFFLES,  in   Natural    History,  a  kind   of  subterraneous 
puff-ball,  being  a  species  of  fungi,  which  grows  under  the  sui 
face  of  the  earth. 

TRUMPET,  the  loudest  of  all  portable  wind  instruments, 
and  consisting  of  a  folded  tube  generally  made  of  brass,  and 
sometimes  of  silver. 

Trumpet  Hearing,  is  an  instrument  to  assist  the  hearing  of 
persons  who  are  deaf.  Instruments  of  this  kind  are  formed  of 
tubes,  with  a  wide  month,  and  terminating  in  a  small  eaiiil, 
which  is  applied  to  the  car.  The  form  of  these  instrunieiiis  evi- 
dently shews  how  they  conduce  to  assist  the  bearing,  for  the 
greater  quantity  of  the  weak  and  languid  pulses  of  the  air  being 
received  and  collected  by  the  large  end  of  the  tube,  are  rcfiect- 
ed  to  the  small  end,  where  they  are  collected  and  condensed  ; 
thence  entering  the  ear  in  this  condensed  state,  they  strike  the 
tympanum  with  a  greater  force  than  they  could  naturally  have 
done  from  the  ear  alone.  Hence  it  appears  that  a  speaking 
trumpet  may  be   applied   to  the  purpose  of  a  hearing  trumpet 
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by  turninff  llie  wind  end  towards  the  sound,  and  the  narrow 
end  to  tlie  car. 

Tkumpet,  Marine,  a  kind  of  monochord,  consisting  of  three 
tables  wliich  form  its  triangular  body.  It  has  a  >ery  narrow 
neck,  with  one  thick  string,  mounted  on  a  bridge,  which  is  firm 
on  one  side,  and  tremulous  on  the  other.  It  is  struck  with  a 
bovv  by  the  right  hand,  while  the  thumb  of  the  left  is  pressed  on 
the  string. 

Trumpet,  SpeaMng,\s  a  tube  of  considerable  length,  vh.  from 
C  feet  to  12,  and  even  more,  used  for  speaking  with,  to  make  the 
voice  heard  to  a  greater  distance.  In  a  trumpet  of  this  kind 
the  sound  in  one  direction  is  supposed  to  be  increased,  not  so 
much  by  its  heing  prevented  from  spreading  all  around,  as  by 
tlie  reflection  from  the  sides  of  tlie  trumpet.  The  figure  best 
.suited  for  the  speaking  trumpet  is  that  which  is  generated  by 
the  rotation  of  a  parabola  ahout  a  line  parallel  to  the  axis. 

TRUNCATED,  in  general,  is  an  appellation  given  to  such 
things  as  have,  or  seem  to  have,  their  points  cut  oil". 

TRUNDLE,  in  rural  economy,  a  sort  of  truck  having  two 
handles  at  one  extremity,  and  two  low  wheels  at  the  other,  by 
which  means  it  is  trundled  before  the  person  using  it.  In  con- 
vejing  articles  of  great  weight,  but  of  small  bulk,  this  simple 
machine  is  found  very  convenient. 

Trundle  Skut,  an  iron  bar  called  a  shot,  about  seventeen 
inches  long,  and  sharp-pointed  at  the  ends,  having  a  round  ball 
of  lead  cast  upon  it,  at  a  hand's  breadth  from  the  extremities. 

TRUNKS,  Fire,  wooden  funnels  fixed  in  fire-ships,  under 
the  shrouds,  to  convey  the  flames  to  the  masts,  rigging,  and 
sails. 

TRUNNIONS,  the  two  knobs  or  arms  which  project  from 
the  opposite  side  of  a  piece  of  artillery,  and  serve  to  support  it 
in  the  carriage. 

TRUSS,  is  also  used  for  a  sort  of  bandage  or  ligature  made  of 
steel,  or  the  like  matter,  wherewith  to  keep  up  the  parts  in 
those  who  have  hernias  or  ruptures.  A  bale  of  goods  is  also 
called  a  truss. 

Truss  of  Floicers,  is  used  by  florists  to  signify  many  flowers 
growing  together  on  the  head  of  a  stalk,  as  in  the  cowslip, 
auricula,  &c. 

Truss,  among  Mariners,  signifies  a  machine  employed  to 
pull  a  lower  yard  close  to  its  mast,  and  retain  it  firmly  in  that 
position.  As  the  truss  is  generally  used  instead  of  a  parrel, 
it  is  rarely  employed  except  in  flying  top-gallant  sails,  which 
are  never  furnished  with  parrels.  It  is  no  other  than  a  ring  or 
y  traveller,  which  encircles  the  mast,  and  has  a  rope  fastened  to 
its  after-part,  leading  downward  to  the  top  or  decks  ;  by  means 
of  which  the  truss  may  be  straitened  or  slackened  at  pleasure. 
The  halliards  of  the  top-gallant  sails  being  passed  through  this 
ring,  and  '-he  sail  being  hoisted  up  to  its  utmost  extent,  it  is 
evident  that  the  yard  will  be  drawn  close  to  the  main-mast  by 
pulling  down  the  truss  close  to  the  upper  part  of  the  sail  ;  for 
wilhout  llie  truss  the  sail  and  its  yard  would  be  blown  from  the 
mast  so  as  to  swing  about  by  the  action  of  the  wind  and  the 
rolling  of  the  vessel,  unless  the  yard  were  hoisted  close  up  to 
the  pulley  wherein  the  halliards  run,  which  seldom  is  the  case 
in  Hying  top-gallant-sails,  because  they  are  usually  much  shal- 
lower than  those  which  are  fixed  or  standing. 

Truss  Tackle,  a  combination  of  pulleys  fixed  to  the  end  of 
the  truss  pendants  to  bowse  them  taught. 

TRUST,  is  a  right  to  receive  profits  of  land,  and  to  dispose 
of  the  land  in  equity.  And  one  holding  the  possession,  and 
disposing  of  it  at  his  will  and  pleasure,  are  signs  of  trust. 

TRUSTEE,  one  who  has  an  estate  or  money  put  or  trusted 
in  his  hands  for  the  use  of  another. 

TRYING,  the  situation  in  which  a  ship  lies  nearly  in  the 
trough  or  hollow  of  the  sea  in  a  tempest,  or  it  is  the  act  of  lying 
to  in  a  storm,  which  may  be  performed  under  any  of  the  courses 
reeved,  if  requisite,  or  even  under  bare  poles,  the  helm  being 
lashed  a-lee.  In  trying,  as  well  as  in  scudding,  the  sails  are  always 
leduced  in  proportion  to  the  inereaseof  the  storm.  Thus,  in  the 
former  state  a  ship  may  lie  by  the  wind  under  a  whole  main-sail, 
a  whole  fore-sail,  or  a  whole  mizzen  ;  or  under  any  of  those  sails, 
when  diminished  by  tlic  reef  or  balance.  As  the  least  possible 
quantity  of  sail  used  in  scudding  are  the  goose-wings  of  the 
fore-sail,  so  in  trying,  the  smallest  portion  is  generally  the  mizzen 
*.  ly-sail,  or  main  stay-sail ;  and,  in  either  state,  if  the  storm  be 


excessive,  she  may  lie  with  all  the  sails  furled,  or,  according  to 
the  sea  phrase,  under  bare  poles.  The  intent  of  spreading  a 
sail  at  this  time  is  to  keep  the  ship  more  steady,  and  by  press- 
ing her  side  down  in  the  water,  to  prevent  her  from  rolling  vio- 
lently, and  also  to  turn  her  towards  the  direction  of  the  wind, 
so  that  the  shock  of  the  waves  may  fall  more  obliquely  on  her 
Hank  than  when  she  lies  along  the  trough  of  the  sea.  While 
she  remains  in  this  situation,  the  helm  is  fastened  close  to  the 
lee-side,  or,  in  the  sea  language,  hard  alee,  to  prevent  her  as 
much  as  possible  from  falling  olf.  But  as  the  ship  is  not  then 
kept  in  equilibrium  by  the  effort  of  her  sails,  which  at  other 
times  counterbalance  each  other  at  the  head  and  stern,  she  is 
moved  by  a  slow  but  continual  vibration,  which  turns  her  head 
alternately  to  windward  and  to  leeward,  forming  an  angle  of 
three  or  four  points  in  the  interval.  That  part  where  she  stops 
in  approaching  the  direction  of  the  wind,  is  called  her  coming 
to,  and  tlie  contrary  excess  of  the  angle  to  leeward  is  termed 
her  falling  oil".  Thus,  suppose  the  wind  northerly,  and  a  ship 
trying  with  her  starboard  side  to  windward;  if,  in  turning  her 
head  towards  the  source  of  the  wind  she  arrives  at  N.  W.  J  N. 
or  N.  3t»°  W.  and  llien  declines  to  the  leewarc",  as  far  as  W.  3  S 
or  S.  84"  W.  the  former  will  be  called  her  coming  to,  and  the 
latter  her  falling  off. 

TRY-Sail,  a  sail  used  by  cutters,  luggers,  sloops,  &c.  in  lieu 
of  their  main-sail  during  a  storm.  Try  Sail,  is  also  the  name  of 
a  sail  on  board  of  a  snow,  which  see. 

TUB,  is  a  kind  of  measure  to  denote  the  quantity  of  various 
things.  A  tub  of  tea,  is  about  60  pounds  ;  a  tub  of  camphor, 
from  06  to  80  pounds ;  and  a  tub  of  vermilion,  from  300  to 
400  cwt. 

Tub,  Match,  the  half  of  a  cask,  having  notches  sawn  in  its 
edge,  wherein  the  lighted  matches  are  placed  during  action,  the 
bottom  being  covered  with  water  to  extinguish  any  sparks  which 
may  fall  from  the  match. 

Topsail  Halliard  Tuns,  similar  to  half  casks,  in  which  the 
topsail  halliards  arc  colled. 

Gray  Tub.  a  half  cask  set  apart  for  mixing  the  daily  allowance 
of  spirits  with  water,  prior  to  its  being  served  out  to  the  ship's 
company. 

TUBE,  in  general,  pipe,  conduit,  or  canal;  a  c}linder.  hol- 
low withinside,  either  of  lead,  iron,  wood,  glass,  or  other  mat- 
ter, for  the  air,  or  some  other  fluid,  to  have  a  free  passage  or 
conveyance  through. 

Thbe,  in  Astronomy,  is  sometimes  used  for  a  telescope,  01, 
more  properly,  for  that  part  into  which  the  lenses  are  filled, 
and   by  which  they  are  directed  and  used. 

TUBER,  orTuBURCLE,  a  kind  of  round  turgid  roof,  in  the  form 
of  a  knob  or  turnip.  The  phints  which  produce  sucli  roots  are 
hence  denominated  tuherovs.  Tuber  is  an  old  Latin  name  for 
any  sort  of  excrescence,  its  derivation  being  from  tuineo,  to  swell. 
It  is  applied  to  several  things  of  the  fungus  tribe. 

TUCK,  that  part  of  a  ship  where  the  ends  of  tlie  bottom 
planks  are  collected  together,  immediately  under  the  stem  or 
counter. 

A  Square  TucK,  is  terminated  above  by  the  wing  transom, 
and  below  and  on  each  side  by  the  fashion-pieces. 

TUFAS,  beds  of  lime  deposited  on  vegetables,  which  by  their 
destruction  give  great  lightness  and  porousness  to  the  mass. 

TUISCO,  a  fabulous  deity  among  the  northern  nations,  from 
whom  our  Tuesday  derives  its  name,  that  being  the  day  on 
which  his  worship  was  more  particularly  celebrated. 

TULIPA,  Tulip,  a  genus  of  plants,  of  the  class  hexandria 
and  order  monogynia,  and  in  the  natural  system  ranging  under 
the  10th  order  coronariic. 

TUMBLING  Home,  that  part  of  a  ship's  side  which  falls 
inward  above  the  extreme  breadth,  so  as  to  make  the  ship  gra- 
dually narrower  from  the  lower  deck  upwards.  In  all  old  sea- 
books,  this  narrowing  of  a  ship  from  (he  extreme  breadth  upwards 
is  called  housing-in. 

TUMOUR,  or  Tumor,  in  Medicine  and  Surgery,  a  preterna- 
tural rising  or  hard  swelling  on  any  part  of  the  body. 

TUN,  or  Ton,  originally  signifies  a  large  vessel  or  cask,  of  an 
oblong  form,  biggest  in  the  middle,  and  diminishing  towards 
its  two  ends,  girt  ahout  with  hoops,  and  used  for  stowing  seve- 
ral kinds  of  merchandise,  for  convenience  of  carriage;  as, 
brandy,  oil,  sugar,  skins,  hats,  &c.     This  word  is  also  used  fur 
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certain  vessels  of  cxtraoidinar}  bigness,  serving  to  keep  wine 
for  several  years. 

Tl'n,  is  also  a  certain  measure  for  liquids,  as  wine,  oil,  &c. 

Tun,  is  also  a  certain  weight  wbcreby  the  burdens  of  ship*, 
8kC.  are  estimated. 

TUNE,  or  Tom:,  in  ISInsic,  that  property  of  sounds  whereby 
they  come  under  the  relation  of  acute  and  grave  to  one  anollur. 

TUNdSTKN,  a  mineral  lound  in  Sweden,  of  anopacpie  white 
colour  and  great  weight;  whence  its  nametungslcn  or  ponder- 
ous slone.  This  ore  was  analyzed  by  Scbcclc,  who  found  that 
it  was  composed  of  lime  and  a  peculiar  carlhy-like  substance, 
whic'i  from  his  properties  he  called  tiingslie  acid.  The  basis 
of  the  acid  was  found  to  contain  a  metal  which  was  named 
tungsten,  and  which  was  obtained  from  the  acid  mixed  with 
charcoal. 

TUNICA,  a  kind  of  waistcoat  or  under  garments,  in  use 
among  flic  Romans. 

TUNNEL,  a  laige  subterraneous  arch  driven  through  a 
hill  for  the  passage  of  boats  in  a  canal  continued  through  the 
same. 

TURBAN,  the  head  dress  of  most  of  the  eastern  and  Maho- 
metan nations.  In  the  adjustment  of  the  lurban  ujucIi  taste  is 
displayed.  In  the  folds,  the  dimensions,  and  colours  of  the 
turban,  the  rank  and  dignity  of  the  wearer  may  frccpienll)  be 
known.  The  l^niirs,  who  trace  their  descent  from  Mahomet, 
have  green  turbans,  while  the  others  are  ordinarily  red,  with  a 
white  sash.  Persons  of  distinction  have  freijuent  changes  of 
turbans.  The  turban  of  the  grand  .slgnor  is  as  large  as  a  bushel, 
adorned  with  three  plumes  of  feathers,  and  enriched  with 
diamonds  and  precious  stones.  It  is  so  highly  respected  by 
the  Turks,  that  they  scarcely  presume  to  touch  it.  That  of  the 
grand  vizir  has  two  plumes,  superior  in  size  to  those  uf  any 
inferior  ollicer. 

TUllBOT,  a  well-known  fish,  uniformly  held  in  high  estima- 
tion. 

TURDIIS,  the  T//n«/i,  in  Natural  History,  a  genus  of  birds 
of  the  order  passeres. 

TURF,  the  greensward,  or  surface  of  grass  land. 

TURMERIC,  the  Indian  So ft'ton.  It  is  now  cullivatcd  in 
England,  and  in  the  materia  medica  is  olhcially  known.  It  is 
also  mncli  used  in  yellow  dyes. 

TURN  of  theTiDK,  the  change  from  ebb  to  (lood,  or  the 
contrary. 

TuKN  of  a  Rope,  the  applying  it  once  round  any  body,  as  a 
timber-head,  Si.c.  in  order  to  hold  on. 

TuitN  in  the  Huirse.     See  Haw'sr. 

To  TiiuN  in,  a  sea  phrase  impljing  to  go  to  bed,  as 

To  Turn  Out.  is  to  get  up  or  out  of  bed. 

To  Tuun  in  a  Deud  h'l/e  or  Heart,  to  seize  the  end  of  a  shroud 
or  stay.  Sec.  securely  rouud  it. 

To  TVRS  over  Men,  to  discharge  tliem  out  of  one  ship  into 
another. 

To  Tl'kn  the  Hands  up,  to  call  the  ship's  company  upon  deck 
for  any  particular  purpose. 

TURNAMENT,  or  Tournament,  a  martial  sport  or  exercise 
v^'hich  the  ancient  cavaliers  used  to  perform,  to  shew  their  bra- 
verv  and  address. 

TURN  INC.    .SVff  Lathe. 

TURNING  TO  Windward,  that  operation  in  sailing,  wherein 
a  ship  endeavours  to  make  a  progress  against  the  direction  of 
the  wind,  by  a  compound  course  inclined  to  the  place  of  her 
destination  ;  this  is  otherwise  called  plying  or  beating  to  wind- 
ward.    See  the  articles  Heating  and  Tacking. 

TURNIP,  a  nutritious  bulb-rooted  plant,  of  which  there  are 
many  sorts  in  cultivation  by  the  gardeners  and  farmers. 

TURNriKK.  a  gate  set  up  across  a  road,  watched  by  an 
officer  for  the  purpose,  in  order  to  .-stop  travellers,  waggons, 
coaches,  Sio.  to  take  toll  of  them  towards  repairing  or  keeping 
the  roads  in  repair. 

TURPENTINE,  a  transparent  sort  of  resinous  juice,  ilovring 
either  naturally  or  by  incision  from  several  unctuous  trees,  such 
as  the  larch,  pine,  hr,  i<c.  Turpentine  is  too  generally  known 
to  re<piire  a  particular  description,  either  of  its  nature  or 
numerous  uses. 

TURRETS,  among  the  Romans,  were  a  kind  of  moveable 
t)wers,  tlriven  by  men  towards  the  place  of  attack,  and  con- 
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taining  soldiers,   who  were  secure  from  the  weapons  of  their 
assailants. 

TUTIiNAG.  This  name  i.i  Riven  in  India  to  the  metal  zinc. 
It  is  sometimes  applied  to  denote  a  white  metallic  compound, 
brou^'ht  from  ('hina.calird  also  Chinese  copper,  theaitof  nnking 
which  is  not  known  in  ICurope.  Three  inciedient^  of  this  coin- 
pound  may  be  discovered  b)  aiinljsis  ;  namely,  copper,  zinc,  and 
iron.  Some  of  the  Chinese  white  copper  is  said  to  be  merely 
copper  and  arsenic. 

TUTt>R,  one  chosen  to  instruct  children. 

TUTTY.  an  aruillacroiis  ore  of  zinc,  found  in  Persia,  formed 
on  cylindric  il  moulds  into  tiibuloiis  pieces,  like  the  bark  of  a 
tree,  and  baked  to  a  moderate  hardness. 

TWICU-LAiii  Cordage,  is  made  of  cart  rigging,  which  being 
untwisted,  is  again  wrought  up  into  ropes  suilicicnlly  strong  far 
numcr(>us  purposes. 

TU'ILKJHT,  denotes  that  faint  light  which  is  reflected  by 
means  of  the  atmosphere  before  the  sun  rises,  and  after  he  set.s. 

TWINE,  a  kind  of  strong  thread  used  in  sail-making,  and 
is  of  two  kiuds,  extra  for  sewiug  the  seams,  and  ordinary  for  the 
bolt-ropes. 

TYCHONIC  System  or  IIvi'dthesis,  an  order  or  anangc- 
ment  of  the  heavenly  bodies,  of  an  inlermcdiate  nature  between 
tlic  Copernicnii  ami  Plolemaic,  or  participating  alike  of  them 
both.  This  system  bad  its  name  anil  origin  il  from  Tycho  Brahe, 
a  nobleman  of  Denmark,  who  lived  in  the  latter  part  of  the 
last  century.  This  philosopher,  though  he  approved  of  the  Co- 
pcrnicau  system,  yet  could  not  reconcile  himself  to  the  motion 
of  the  earth  ;  and  being,  on  the  other  hand  convinced  the  Pto- 
lemaic scheme  could  not  be  true,  he  contrived  one  different  froro 
cither.  In  this  the  earth  has  no  motion  allowed  it  but  the  an- 
nual. The  Tychonic  system  then  supposed  the  earth  in  the 
centre  of  the  system,  that  is,  of  the  firmament  of  stars,  and  also 
of  the  orbits  of  the  sun  and  moon ;  but  at  the  same  time  it  made 
the  sun  the  centre  of  the  planetary  motions,  vi:.  of  the  orbits 
of  ^Mercury,  Venus,  Mars,  Jupiter,  and  Saturn.  Thus,  the  sun, 
with  all  its  planets,  was  made  to  revolve  about  the  earth  once 
a  year,  to  solve  the  phenomena  arising  from  the  annual  motion  ; 
and  every  twenty-lour  hours,  to  account  fur  those  of  the  diurnal 
motion. 

TY^E,  a  sort  of  runner  or  thick  rope,  used  to  transmit  the 
effort  of  a  tackle  to  any  yard  or  gall,  which  extends  the  upper 
part  of  a  sail.  The  tye  is  either  passed  through  a  block  lixed 
to  the  mast-head,  and  afterwards  through  another  block  attached 
to  ihe  yard  or  gall',  and  returns  to  the  mast-liead,  or  the  end  of 
it  is  simply  passed  over  a  sheave  in  the  mast-head,  and  then 
fastened  to  the  said  yard  or  gall". 

TY'MPAN,  among  Printers,  is  a  double  frame,  belonging  to 
the  press,  covered  with  parchment,  on  which  the  blank  sheets 
are  laid  in  order  to  receive  the  impression. 

TYMPANUM,  or  Tvmi'an,  in  .Mechanics,  a  kind  of  wheel 
placed  round  an  axis  or  cylindrical  beam,  on  the  top  of  which 
are  two  levers  or  fixed  staves,  for  the  more  easy  turning  the 
axis,  in  order  to  raise  a  weight  required. 

TYPE,  among  Printers,  is  a  metallic  composition  cast  into 
letters,  and  is  a  term  of  synonymous  import.     See  Printing. 

Type-metal.  The  basis  of  type  metal  for  printers  is  lead, 
and  the  piincipal  article  used  in  communicating  hardness  is 
aniiniony,  to  which  copper  and  brass  in  various  proportions  are 
added.  The  pruperlics  of  a  good  type  metal  are,  that  it  should 
run  freely  into  the  mould,  and  possess  hardness  without  being 
excessively  brittle.  The  smaller  letters  are  made  of  a  harder 
composition  tlian  those  of  a  larger  size.  It  does  not  appear 
that  our  type  founders  arc  in  possession  of  a  good  composition 
for  this  purpose.  The  principal  defect  of  their  composition 
appears  to  be  that  the  metals  do  not  uniformly  unite.  In  a 
piece  of  casting  performed  atone  of  our  principal  founderies, 
the  thickness  of  which  was  two  inches,  one  side  was  hard  and 
brittle  when  scraped,  and  the  other  side,  consisting  of  nearly 
half  the  piece,  was  soft  like  lead.  The  transition  from  soft  to 
hard  was  sudden,  not  gradual.  If  a  parcel  of  letter  of  the  same 
size  and  casting  be  examined,  some  of  them  are  brittle  and 
hard,  and  resist  the  knife,  but  others  may  be  bent  and  cut  into 
shavings.  It  may  easily  be  imagined  that  the  darutiou  and 
neatness  of  these  tvpes  must  considerably  vary. 

TYPOGRAPHY.    See  Printing. 
12  C 


1018 


U  N  G 


DICTIONARY    OF    MtCHANICAL    SCIENCE. 


U   R  C 


u 


U  )  orV,  the  twentieth  letter  of  our  alphabet.  In  nnmerals 
V  stands  for  five;  and  with  a  dash  added  at  top,  thus  V,  it 
signifies  five  thousand.  In  abbreviations,  amongst  the  Romans, 
V.  A.  stood  for  veterani  assi^nati  ;  V.  I>.  viro  bono;  V.  B.  A. 
viri  boni  arbitratu  ;  V.  B.  F.  vir  bona;  fidei ;  V.  C.  vir  consula- 
ris  ;  V.  C.  C-  F.  vale,  conjux  charissinie,  felicitcr  ;  V.  D.  D.  vote 
dedicatur;  V.  G.  verbi  gratia;  Vir.  Ve.  virgo  vestalis  ;  VL. 
videlicit ;  V.  N.  qiiinto  nonaruni. 

U,  as  a  eontraction  expresses  urhs  or  urhc. 

ULLAGE  OF  A  Cask,  in  Gauging,  is  what  it  wants  of  being  full. 

ULMUS,  the  Elm.  Elms  are  forest  trees  well  known  in 
almost  every  part  of  England.  There  are  several  speeies,  of 
which,  however,  only  three,  the  common  elm,  wych  hazel,  or 
broad-leaved  elm,  and  Dutch  elm,  grow  in  this  country  without 
cultivation.  They  are  easily  distinguishable,  even  by  a  com- 
mon observer,  from  most  other  forest  trees,  by  their  leaves 
being  rough,  and  doubly  serrated  at  the  edge. 

ULTIMATE  Ratios.  To  avoid  both  the  tediousnes.s  of  the 
ancients  and  the  inaccuracy  of  the  moderns.  Sir  Isaac  Newton 
introduced  what  he  called  the  method  of  prime  and  ultimate 
ratios,  the  foundation  of  which  is  contained  in  the  first  lemma 
of  the  first  book  of  the  Principia. 

UMBELLIFEROUS  Plants,  are  such  as  have  their  tops 
branched  and  spread  out  like  an  umbrella,  on  each  litlle  sub- 
division of  which  there  is  growing  a  small  flower  ;  such  are  fen- 
nel, dill,  &c. 

UMBER,  or  Grayling,  {Snlmo  Thymallns,)  is  a  fish  of  the 
sahnon  tribe,  distinguished  by  having  several  longitudinal 
streaks  upon  its  body,  the  first  dorsal  fin  nearer  the  head  than 
the  ventral  fins,  the  upper  jaw  longer  than  Ihe  lower  one,  the 
side  nearly  straight,  and  the  tail  forked.  A  fish  of  this  species 
was  cauglit  lately  in  the  Severn  which  weighed  five  pounds. 
The  nmber  inhabits  the  clear  and  rapid  streams  of  Europe  and 
Siberia.  These  fish  are  so  much  esteemed  in  some  parts  of  the 
continent,  that  they  are  exclusively  reserved  for  the  tables  of 
the  nobility.  They  are  fattest  in  the  autumn,  but  are  best  in 
season  during  the  winter,  particularly  when  the  weather  is 
cold  ;  and  they  cannot  be  dressed  too  soon  after  they  are 
caught.  Many  of  the  old  medical  writers  strongly  recommended 
niuber  as  a  wholesome  fish  for  sick  persons:  they  also  stated 
that  an  oil  prepared  from  its  fat  would  obliterate  freckles  and 
oti'jer  spots  on  the  skin.  By  the  Laplanders  the  intestines  are 
frequently  employed  as  a  substitute  for  rennet,  to  coagulate 
the  milk  of  the  rein-deer  when  used  for  the  making  of  cheese. 
These  fish  are  in  great  esteem  by  anglers  on  account  of  their 
vivacity,  the  eagerness  with  whicR  they  rise  at  a  bait,  and  their 
rapid  motions  through  the  water.  They  lurk  close  all  the 
winter,  and  begin  to  be  very  active  in  April  and  May,  about 
which  lime  they  deposit  iheir  spawn. 

UMBRELLA,  a  well-known  shade  I'rom  the  sun,  or  guard 
from  the  rain,  formed  by  stretching  silk,  cotton,  oil  cloth,  or 
other  material,  in  a  dome-like  form  over  whalebone,  and  so 
constructed  that  it  may  be  either  spread  or  contracted,  as  cir- 
cuni-itances  may  require.  In  Europe  these  conveniences  have 
not  been  long  in  use.  They  were  introduced  from  the  East, 
where  they  have  been  known  from  time  immemorial,  but  in  a 
less  elegant  form  than  they  have  assumed  since  their  importa- 
tion among  the  western  nations. 

UNDECAGON,  a  polygon  of  eleven  sides. 

UNDULATORY  Motion,  is  applied  to  denote  amotion  in 
any  fluid,  by  which  its  parts  are  agitated  like  the  waves  of  the 
sea,  and  is  particularly  applied  to  the  motion  of  the  air  in  the 
propagation  of  sound. 

UNEVEN  NuMiii.u,  or  Odd  Number,  that  which  cannot  be 
divided  into  two  equal  integral  parts. 

UNGULA,  is  the  bottom  part  cut  off  by  a  plane  passing 
obli(|uely  through  the  base  of  a  cone  or  cylinder,  being  thus 
called  from  its  resemblance  totheungnia  or  hoof  of  ahorse,  &c. 

Ungula,  among  Surgeons,  a  sort  of  hooked  instrument, 
used  to  extract  a  dead  foetus  out  of  the  womb. 


UNICIA,  the  12th  part  of  a  thing. 

UNICI/E,  the  same  as  co-eflicient. 

UNICORN.     See  Monoceros. 

UNIT,  or  Unity,  is  the  representation  of  any  thing  consi- 
dered individually,  without  regard  to  the  pai'.s  of  which  it  is 
composed. 

UNITARIANS,  those  Christians  who  believe  in  and  worship 
one  only  self-existent  God — the  Father  of  .Jesus  Christ,  in  oppo- 
sition to  those  who,  besides  the  Father,  worship  his  Son  Jesus, 
and  the  Holy  Ghost,  and  who  are  therefore  called  Trinitarians. 
The  Unitarians  are  often  called  Socinians  ;  but  the  Soeinians 
were  not  Unitarians,  because  they  paid  divine  worship  to  the 
Son  of  God. 

UNITAS  FRATRUM,  or  United  Brethrkn,  a  name  dis- 
tinguishing those  Christians  who  are  frequently  called  Hern- 
huters  abroad,  and  Moravians  at  home. 

UNIVERSALISTS,  those  who  hold  that  all  future  punish- 
ment is  designed  for  correction,  and  that  consequently  all  ra- 
tional beings  will  be  ultimately  rendered  happy  liy  the  God  of 
love  and  mercy. 

UNIVERSE,  a  collective  term  signifying  the  assemblage  of 
heaven  and  earth,  with  all  things  in  and  upon  them. 

UNLACING,  the  act  of  loosening  and  taking  oil  the  boniiet 
of  a  sail  from  its  principal  part. 

UNMOORING,  reducing  a  ship  to  the  state  of  riding  by  a 
single  anchor  and  cable,  after  she  has  been  moored  and  fastened 
by  two  or  more  cables.     See  the  articles  Anchor  and  Moor. 

UNREEVING,  the  act  of  withdrawing  or  taking  out  a  rope 
from  any  block,  thimble,  dead-eye,  J<ic.  through  which  it  had 
formerly  passed.     See  the  article  Reeve. 

UNRIGGING,  depriving  a  ship  of  her  standing  and  running 
riss'ng. 

UNSHIPPING,  removing  any  piece  of  timber  or  wood  from 
the  place  in  which  it  was  fitted,  as,  "  unship  the  capstan  bars," 
"  unship  your  oars." 

UNSLINGING,  to  take  off  slings,  which  see. 

UPPER-DECK,  the  highest  of  those  decks  which  are  con- 
tinued throughout  the  whole  length  of  a  ship. 

Upper  Works,  a  general  name  given  to  all  that  part  of  a  ship 
which  is  above  the  surface  of  the  water  when  she  is  properlv 
balanced  for  a  sea  voyage. 

UPRIGHT,  the  situation  wherein  Ihe  opposite  sides  of  a 
ship  are  equally  elevated  above  the  surface  of  the  water,  or 
when  she  neither  inclines  to  the  light  nor  left,  with  regard  to 
the  vertical  position  other  stem  and  stern  post. 

URANIBURGH,  the  name  given  to  the  celebrated  observa- 
tory of  Tycho  Brahe,  founded  by  him  in  the  little  island  of 
Weenen  in  the  Sound. 

URANIUM,  a  mineral  found  in  Saxony,  partly  in  a  puie 
and  partly  in  a  mixed  state.  There  are  two  varieties  of  these  ; 
the  first  of  a  blackish  colour,  quite  opaque,  and  tolerably  hard, 
and  with  a  specific  gravity  of  about  7o.  The  second  is  dis- 
tinguished by  a  finer  black  colour,  with  here  and  there  a  red- 
dish cast;  by  a  stronger  lustre,  not  uidike  that  of  pit  coal  ;  by 
an  inferior  hardness,  and  by  a  shade  of  green,  which  tinges  its 
black  colour  when  it  is  reduced  to  powder.  Uranium  is  of  a 
dark  gray  colour;  internally  it  is  somewhat  inclined  to  brcwn. 

URANUS,  Herschel,  or  Georgiim  SiDus.the  name  of  the 
new  planet  discovered  by  Dr.  Herschel  the  13th  March,  17SI. 
See  Astronomy 

URCHIN,  The,  or  Hedge-Hog,  is  a  small  British  quadru- 
ped, the  upper  parts  of  which  are  covered  with  spines,  each 
about  an  inch  long,  and  the  under  parts  with  hair.  These 
animals  are  of  considerable  utility  in  several  points  of  view. 
If  kept,  and  allowed  to  run  about  rooms  that  are  infested  with 
leeches,  cockroaches,  or  crickets,  they  will  destroy  the  whole  of 
them.  Some  persons  imagine  that  they  will  devour  mice,  but 
this  wants  authentication.  A  hedge-hog,  which  was  kept  at 
the  Angel  Inn,  at  Fclton,  Northumbcrlaml,  was  tamed,  and 
employed  as  a  turnspit,   and  is  said   to  ha\e   performed   this 
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duly  in  cvrry  respect  as  uell  as  a  ilop  oClliat  name.  Tlie  IKsli 
of  this  aiiiinal  is  occasionally  used  as  food,  and  is  said  to  lie 
very  delicate  eating.  Tlic  skin,  which  was  frciincntly  em- 
ployed by  the  ancients  as  n  dollies'  brush,  is  now  used  by 
farmers  in  some  parts  of  tlic  contiiu-nt  to  put  on  the  muzzles  of 
calves  which  tlicy  ate  about  to  wean,  that  the  cow  may  not 
permit  thccn  to  suck.  Several  of  the  old  writers  have  related 
accounts  of  very  extraordinary,  and  at  the  same  time  very 
absurd,  medical  cllcets  from  dillircnt  parts  of  this  animal. 
IIed};e-lio^s  frciiucntnujsl  commonly  the  bottoms  of  dry  ditches, 
where  they  have  shelter  and  concealment  under  bushes,  fern, 
and  prass.  They  sleep  in  the  day-lime,  and  arc  .uvake  durin;; 
the  night,  wlun  they  run  abroad  in  search  of  worms,  snails, 
insects,  and  other  food.  Few  iMcaturcs  can  be  more  inollen- 
sive.  When  attacked,  they  defend  themselves  by  rollinj;  into 
a  globular  form,  and  opposing  on  all  sides  a  spinous  surface. 
There  is  a  notion,  but  it  is  apparently  unfounded,  that  hcdj;e- 
hops  suck  the  milk  of  cows  whilst  lying  in  the  (ields  asleep. 

URE.\,  the  constituent  and  characteristic  matter  of  urine, 
may  be  obtained  by  the  following  process :  evaporate  by  a  gen- 
tle beat  a  (juantity  of  human  urine,  voided  six  or  eight  hours 
after  a  meal,  till  it  is  reduced  to  the  consistence  of  a  thick  sy- 
rup. In  this  slate,  when  put  by  to  cool,  it  concretes  into  a 
crystalline  mass.  Pour  at  dilTercnt  times  upon  this  mass  four 
times  its  weight  of  alcohol,  and  apply  a  gentle  heat;  a  great 
part  of  the  mass  will  be  dissolved,  atid  there  will  remain  only 
a  number  of  saline  substances  ;  pour  the  alcohol  solution  into  a 
retort,  and  distil  by  the  heat  of  a  sand-bath  till  the  licjuid,  after 
boiling  some  time,  is  reduced  to  the  consistence  of  a  thick 
syrup.  The  whole  of  the  alcohol  is  now  separated,  and  what 
remains  in  the  retort  crystallizes  as  it  cools.  These  crystals 
consist  of  the  substance  known  by  the  name  of  urea. 

URIC  ACID.  Uric  or  lithic  acid  was  discovered  by  Scheele 
in  1776.  It  is  the  most  common  constituent  of  urinary  calculi, 
and  exists  also  in  luniian  urine.  It  has  a  brown  colour  ;  is 
hard,  and  crystallizes  into  small  scales.  It  has  neither,  taste  nor 
smell,  is  insoluble  in  cold  water,  but  soluble  in  3()0  parts  of 
boiling  water. 

URINE.  The  properties  of  urine  vary  considerably,  accord- 
ing to  the  constitution  and  health  of  the  body,  and  the  period 
when  it  is  voided  after  taking  food.  The  urine  of  a  heallhy 
person  is  of  a  light  orange  colour,  and  uniformly  transparent. 
It  has  a  slightly  aromatic  odour,  in  some  degree  resembling 
tliat  of  violets.  It  has  a  slightly  acrid  saline  bitter  taste.  The 
specific  gravity  varies  from  l,()U.jto  1,033.  The  aromatic  odour, 
which  leaves  it  as  it  cools,  is  succeeded  by  what  is  called  the 
urinous  smell,  which  latter  is  converted  to  another,  and  finally 
to  an  alkaline  odour.  Urine  converts  the  tincture  of  turnsol 
into  a  green  colour,  from  which  it  is  concluded  that  it  contains 
an  acid.  No  less  than  thirty  different  substances  have  been 
detected  in  urine  by  chemical  analysis  ;  viz.  a  great  quantity  of 
salts,  acids,  auinumia,  &c. 

Urine  is  much  disposed  to  spontaneous  decomposition.  The 
time  when  this  process  commences,  and  the  rapidity  of  the 
changes  which  take  place,  depend  on  the  cpiantity  of  tlie  gela- 
tine and  albumen.  When  the  proportion  of  theso  substances 
is  considerable,  the  decomposition  is  very  rapid.  This  is  owing 
to  the  great  number  of  substances,  and  the  united  force  of  their 
attractions  overcoming  the  existing  aninities  of  the  dillercnt 
c^ompounds  of  which  fresh  urine  consists,  and  especially  to  the 
facility  with  which  urea  is  decomposed.  This  substance  is 
converted  during  putrefaction  into  ammonia,  carbonic  acid,  and 
acetic  acid.  Hence  the  smell  of  ammonia  is  always  recognized 
while  urine  is  undergoing  these  changes.  Part  of  the  gelatine 
is  deposited  in  a  (laky  form,  mixed  with  mu('ilage.  Ammonia 
combines  with  phosphoric  acid,  and  the  phosphate  of  lime  is 
precipitated.  It  combines  also  with  phosphate  of  magnesia, 
and  forms  a  triple  salt.  The  other  acids,  the  uric,  benzoic,  the 
acetic,  and  carbonic  acids,  are  all  saturated  with  ammonia. 

URN,  a  kind  of  vase  of  a  roundish  form,  but  biggest  in  the 
middle,  like  our  common  pitchers.  In  ancient  times  they  wore 
much  in  use  among  most  nations,  to  preserve  the  ashes  of  the 
c'ead,  to  contain  liipiids  used  at  sacrifices,  and  to  hold  the  lots 
upon  which  the  destiny  of  events  depended.  At  present  they 
arc  known  and  valued  only  as  ornaments,  or  vestiges  of 
antiiiuity. 


tK.SA  MINOR, or  Cvnosura,  the  I.iilU  Hear,  according  to 
the  poetry  of  ihr  ski('S,  represents  Areas,  the  son  of  Calisia, 
who  was  placed  by  .lupltc  r  in  the  heavens  under  the  figure  of 
n  bear.  This  cjustcllation  embraces  the  polo  of  the  worhl,  anil 
is  easily  distinguished  by  seven  stars  in  the  same  forni,'.but  in 
a  contrary  position  to   those  of  the  Wain,  in  the  Great  ijear. 

Uuundurus  uittl  Contents. — West  and  north  by  Draco,  east  by 
Cainelopardalis,  and  south  by  Cassiopeia  and  Perseus.  It 
extends  from  the  North  Pole  to  the  Arctic  Circle,  and  contains 
tHcnty-four  sUrs,  viz.  one  of  the  second  magnitude,  two  of  the 
third,  four  of  I'lic  fourth.  \c. 

Ursa  Majoii,  the  (.nat  Hear,  is  said  to  be  Calisto,  an  atten- 
dant of  Diana,  the  goddess  of  hunting.  Calisto  was  changed 
into  a  bear  by  .Juno,  aii<l  placed  in  the  heavens  by  .Fupiter. 
.Vnolhcr  account,  however,  makes  Ursa  .Major  to  be  Areas,  the 
son  of  Jupiter  and  Calisto.  Every  one  knows  the  story  of 
Lycaon,  king  of  Arcadia,  being  changed  into  a  wolf,  for  killing 
his  gramlson  Areas,  and  setting  liim  before  Jupiter,  to  try  the 
divinity()f  the  father  of  gods  and  king  of  men.  The  ancients, 
it  is  said,  represented  the  constellations  of  the  Rears,  each 
under  the  form  of  a  waggon  drawn  by  a  team  of  horses.  Ursa 
Major  is  well  known  to  the  country  people  at  this  day  by  the 
t'U\e  o[  C/iarlcs's  IVain  :  in  some  places  it  is  called  the  Plough, 
an  agricultural  machine,  which  it  ceitainly  rcsenddes. — 
liounilarics  and  Contents.  North  by  Cainelopardalis  and  Draco, 
east  by  Canes  Venatici,  south  by  Leo  Minor,  and  west  by  Lynx 
and  Cainelopardalis. 

URSUS,  the  Bear,  in  Natural  History,  a  genus  of  mamma- 
lia, of  the  order  feras.  There  are  ten  species  : — Tlie  brown  bear, 
a  native  of  Europe  and  Asia;  the  American  bear,  with  a  long 
pointed  nose;  the  Polar  bear,  (•omplctcly  while  and  very  much 
larger  than  the  common  or  brown  bear  ;  the  glutton,  liie  wol- 
verene, the  racoon,  and  the  common  badger,  found  in  almost 
all  the  temperate  regions  both  of  Europe  and  .Asia,  living  in 
subterranean  habitations,  which  its  feet  arc  admirably  adapted 
for  preparing.  Its  food  consists  of  fruits  and  roots,  frogs  and 
insects  ;  and  the  resemblance  of  its  teeth  to  those  of  beasts  of 
prey,  makes  it  probable  that  it  destroys  lambs  and  larger  ani- 
mals, which  it  is  stated  to  do:  in  a  domestic  stale  it  prefers 
raw  ficsh  to  every  other  species  of  food.  It  will  attack  bee- 
hives, to  obtain  the  honey  contained  in  them.  It  slee|)s  much  ; 
passes  the  winter,  or  the  greater  part  of  it,  in  its  burrowed  re- 
sidence, in  a  stale  of  lethargy  and  torpor  ;  and  in  summer  pro. 
duces  generally  three  young  ones  at  a  birth.  These  animal." 
are  inolfensive  in  their  manners  ;  reluctant  to  attack,  but  well 
prepared  by  nature  for  defence,  which  they  comluct  with  an 
alertness,  intrepidity,  and  perseverance,  truly  admirable.  To 
afford  a  spectacle  of  these  qualities  to  the  populace  of  seve- 
ral countries,  the  badger  is  often  bailed  with  dogs,  which  from 
the  looseness  of  the  badger's  skin,  and  the  coarseness  of  its  hair, 
are  prevented  soiuetimes  fr(jm  penetrating  to  its  llcsh  with  their 
teeth,  and,  almost  always,  from  so  fastening  him  by  their  bite 
as  to  preclude  his  turning  in  various  directions  for  their  annoy- 
ance. 

USB,  is  a  trust  and  confidence  reposed  in  another  who  is 
tenant  of  the  land,  that  he  shall  dispose  of  the  land  according 
to  the  intention  of  him  to  whose  use  it  is  granted,  and  suffer 
him  to  take  the  profits. 

USES  iNn  Ci'STOMs  of  the  Sk,\,  certain  general  principles, 
which  compose  the  basis  of  marine  jurisprudence,  and  regulate 
the  afiairs  of  commerce  and  navigation. 

USURPATION,  an  injurious  appropriation  for  any  given 
time  of  Ihe  rights  or  property  that  justly  belongs  to  another. 

USIIRV,  the  exacting  of  a  larger  interest  upon  money  than 
by  law  is  allowed.  The  statute  Vi  Anne,  c.  I(j,  enacts,  that  no 
person  upon  any  contract  which  shall  be  made,  shall  take  for 
loan  of  any  money,  wares,  &c.  above  the  value  of  i>l.  for  the 
forbcaiance  of  100/.  for  a  year  ;  and  all  bonds  and  assurances 
for  the  payment  of  any  money  to  be  lent  upon  usury,  whereupon 
or  whereby  there  shall  be  reserved  or  taken  al)Ovc  five  pounds 
in  the  hundred,  shall  be  void  ;  and  every  person  who  shall  receive 
by  means  of  any  corrupt  bargain,  loan,  exchange,  shift,  or 
interest,  of  any  wares  or  other  things,  or  by  any  deceitful  way, 
for  forbearing,  or  giving  day  of  payment  for  one  year,  for  their 
money  or  other  things,  above  .')/.  for  100/.  for  a  year,  shall  forfeit 
treble  the  value  of  the  moneys  or  other  things  lent. 
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/aCATION,  in  Law,  is  the  whole  time  betwixt  the  end  of 
cue  term  and  the  beginning  of  another.  This  wnid  is  also 
applied  to  the  time  from  the  death  of  a  bishop,  or  other  spiritual 
person,  till  the  bishopric  or  dignity  is  supplied  with  another. 

VACCINATION.  Cow-pock  inoculation.  Inoculation  with 
the  vaccine  virus,  for  the  purpose  of  securing  against  the  infec- 
tion of  the  small-pox. 

VACUUM,  in  Philosophy,  denotes  a  space  empty  or  devoid 
of  all  matter  or  body. 

VACUUM  ENGINE,  Brown's.  Though  this  engine  does 
not  seem  to  have  answered  the  expectations  of  its  projectors,  we 
very  freelv  admit  ils  description.  Its  principle  is  simply  this  : 
the  formation  of  a  vacuum  in  a  cj  Under  by  the  combuslinn  of 
hydrogen  gas  ;— and  that  our  readers  may  better  comprehend 
the  process  by  which  this  is  done,  and  the  power  thereby  ob- 
tained, we  will  first  of  all  quote  the  inventor's  own  words. 


"  loflammable  gas  is  introduced  along  a  pipe  into  an  open 
cylinder  or  vessel,  wliilst  a  llame  placed  on  the  outside  o'',  but 
near  to  the  cylinder,  is  constantly  kept  burning,  and  at  times 
conies  in  contact  with  and  ignites  the  gas  therein  ;  the  cylinder 
is  (hen  closed  air-tight,  and  tlie  flame  is  prevented  from  com- 
municating with  the  gas  in  the  C)linder.  The  gas  continues  to 
llow  into  the  cylinder  for  a  short  space  of  time,  then  it  is  stop- 
ped oil  ;  duiing  that  time,  it  acts  by  its  combustion  upon  the  air 
within  the  cylinder,  and  at  tlie  same  time  a  part  of  the  rarefied 
air  escapes  through  one  or  more  valves,  and  thus  a  vacuum 
is  ellected.  The  vessel  or  cylinder  is  kept  cool  by  water. 
Several  mechanical  means  may  be  contrived  to  bring  the  above 
combination  into  use  in  eliecting  the  vacuum  with  inflammable 
gas,  and  on  the  same  principle  it  may  be  done  in  one,  two,  or 
more  cylinders  or  vessels." — Having  a  vacuum  efl'ected  by  the 
above  combination  and  some  mechanical  contrivance,  powers 
are  produced  by  its  application  to  machinery  in  several  ways. 
First,  water  wluels  may  be  turned  ;  secondly,  water  may  be 
raised  ;  and,  thirdly,  pistons  may  be  worked. 

Descrijytion  of  tlie  Eiiyine  as  nsed  for  Turning  a  Water-tiheel. — 
The  ti\o  cylinders  c  and  U  are  the  vessels  in  which  the  vacuum 
is  to  be  ellected  ;  from  these  descend  the  pipes  y  i  ff  and  li  j  h 
leading  into  the  lower  cj  linders  x,  x,  from  which  the  water  rises 
along  those  pipes  to  fill  the  vacuum  cylinders  alternately.  The 
viater  thus  supplied  is  discharged  through  the  pipes  B  into  the 
tank  or  trougli  z,  w  hence  it  falls  upon  the  overshot  water-wheel, 
and  by  the  rotatoiy  motion  thus  produced  gives  power  to  such 
machinery  as  may  be  connected  to  it.  The  water  runs  from  the 
wheel  along  a  case  surrounding  the  lower  half,  into  a  reservoir, 
V,  from  which  the  lower  cjlinders  x  x  are  alternately  supplied. 
In  order  to  produce  the  vacuum,  the  necessary  quantity  of 
gas  is  supplied  to  the  cylinders  by  means  of  the  pipe  h  k  It,  to 
be  conveniently  attached  to  a  gasometer.  The  gas  also  passes 
along  the  small  pipe  II,  (communicating  likewise  with  the 
gasometer,)  and  being  lighted  at  bolli  ends  of  that  pipe,  is  eon. 
stantly  burning  for  the  purpose  of  igniting  the  gas  within  the 
cylinders. 

The  water  in  the  reservoir  v  passing  down  one  of  the  pipes 
iv  into  one  of  the  lower  cjlinders  x,  causes  the  float  y  in  that 
cylinder  to  rise,  and  pushing  up  the  rod  o  raises  the  end  b  of  the 
beam,  which  of  course  draws  up  with  it  the  cap/',  and  forces 
down  the  cap  e  of  the  other  cylinder  c.  The  gas  being  admitted 
along  the  pipe  h,  the  flame  from  the  pipe  lis  now  freely  com- 
municated to  the  gas  in  the  cylinder  through  the  orifice  by  the 
openiug  of  the  sliding  valve  s,  which  is  raised  by  the  arm  )•  lifted 
by  the  rod  o  by  means  of  the  beatu. 

To  produce  the  unremitting  action  of  each  cylinder,  some 


-|  Subordinate  machinery  is  put  in  operation  by  chains  and  rods 
-■  attached  to  a  glass  or  iron  vessel  p,  partly  filled  with  mercury. 


and,  turning  upon  a  pivot,  each  end  receives  its  movements  of 
elevation  and  depression  from  tlie  rise  and  fall  of  the  projecting 
arms  (/  by  the  action  of  the  beam  above;  the  mercury  being  fur- 
nished for  the  purpose  of  regulating  the  supply  of  the  gas  into 
the  cylinders,  and  the  movement  of  the  slide  in  the  trough  v. 
By  the  action  thus  communicated,  the  water  from  the  reservoir 
flows  down  l!ie  pipeu;  into  the  vessel  x,  and  produces  the  eleva- 
tion of  the  float  y  and  the  rod  n,  and  raises  the  cap  e  by  the 
ascent  of  the  beam  at  a.  The  motion  thus  caused  in  this  part 
of  the  machinery,  operating  upon  ils  duplicate  parts  on  the 
other  side,  of  course  produces  by  its  action  a  corresponding 
movement;  and  the  slider  in  the  trough  «,  moved  by  the  action 
of  the  mercurial  tube;), being  reraoveil  from  its  position,  allows 
the  water  to  fall  into  the  other  pipe  w,  and  as  it  ascends  sufiers 
the  floaty  to  descend,  and  rising  into  the  main  cylinder,  thus 
lifts  again  the  beam  at  b  and  its  connexions,  and  forces  down 
the  cap  e  on  the  top  of  the  other  cylinder.  After  the  vacuum 
is  effected  in  the  cylinders,  the  air  must  be  admitted,  to  allow 
the  water  to  be  discharged  and  the  caps  to  bo  raised;  this  is 
accomplished  by  means  of  a  sliding  valve  in  the  air  pipe  m  m, 
-,  acted  upon  by  chains  1 1,  attached  to  the  floats  in  the  reservoir, 
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rtiid  as  motion  is  ^iv(  u  to  tlicin,  tlio  vnlvc  is  mndc  to  slide  hack- 
« mils  ami  forwards,  sons  to  allow  of  llit  (ne  admission  of 
atinosplit'iio  air. 

Cliiiiiis  It  II  willi  siispondod  wcip:Iits  open  the  rocks  in  tlio 
pipe/;  A.iuul  prodiiii'  (lie  allcniatr  How  of  tlic  f;iis,  and  ri-);iilatr 
and  modify  its  siipplv.  In  llic  pipes  ;/  i  <;  and  li  J  li  are  rlaclis 
to  prevent  tlic  return  of  llie  water  wlien  the  air  is  admitted  into 
the  r\linders.  W'lieii  pistons  are  worked,  llie  vaennin  is  elleeled 
(in  llu"  same  maimer  as  abovedescrilied)  under  llie  piston,  wliieli 
is  tlieii  pressed  down  by  tlio  weifrlit  of  the  almosplicrc,  and  as 
an  engine  of  ilial  description  is  worked  willi  two  cylinders  and 
pistons,  tlic  \aennm  hein^  produced  in  raeli  c)  Under  alternately, 
the  fall  of  one  piston  raises  the  other,  and,  heinp;  alternately 
pressed  down,  the  piston  rods  p,ivc  motion  to  the  eraik  nnd  lly- 
wlieel.  The  air  is  admitted  tliroup;li  larfje  valves  in  the  piston. 
and  throu^'li  orifices  in  the  cylinders.  Anenjiincmay  he  worked 
with  one  piston,  the  vaennm  bcinp  (irodiieed  in  two  cylinders, 
(as  in  the  water  cn;,'ine.)  from  which  a  pipe  eommiinicates  with 
a  third  cjlinder  in  whieji  the  piston  works,  and  into  which  the 
air  is  admitted  alternately  under  and  over  the  piston,  while  the 
va<Mium  extends  to  its  opposite  sides.  l!y  this  contrivance  a 
much  ftrealer  rapidity  of  motion  may  be  given  to  the  piston,  if 
required. 

The  method  being;  therefore  explained,  in  which,  by  the 
pressure  of  the  air,  the  vacuum  produced  (and  conlinncd)  is 
applied  to  useful  purposes,  Mr.  IJrown  claims  to  be  the  inventor 
of  the  ecmibiMalion  above  described  for  elfecting  a  vacuum, 
"  huirever  much  it  may  be  variid  by  the  virrliatiirni  nicniis  wit'i 
wliieli  it  may  be  used,  and  also  the  inventor  of  applying  a  vaeunm 
produced  by  the  coiiibitslion  of  inflammable  gas,  to  raising 
water,  and  to  the  production  of  motion  in  machinery  by  the 
pressure  of  the  atmosphere." 

The  advantages  to  be  derived  from  this  engine,  were  detailed 
in  the  descriptive  outline  of  the  inventor,  to  be  the  following  :  — 

1st.  "  The  quantity  of  gas  consumed  being  very  small,  the 
expense  of  working  the  engine  is  moderate.  In  its  application 
on  land,  the  saving  will  be  extremely  great,  the  cost  of  the  coal 
gas  (deducting  the  value  of  the  coke)  being  inconsiderable. 
The  expense  of  working  a  marine  engine  will  certainly  be 
greater,  as  the  gas  used  for  that  purpose  must  be  extracted 
from  oil,  pitch,  tar,  or  some  other  substance  equally  portable, 
yet  even  in  this  ease  it  will  not  equal  the  cost  of  the  fuel 
required  to  propel  a  steam-boat;  and,  as  a  few  butts  of  oil  will 
be  snllieient  for  a  long  voyage,  vessels  of  the  largest  tonnage 
may  be  propelled  to  the  most  distant  parts  of  the  world. 

•?M.  "  The  engine  is  light  and  portable  in  its  construction,  the 
average  weight  being  less  than  one-fifth  the  weight  of  a  slfiiin- 
engine  {ami  boiler)  of  the  same  power;  it  also  occupies  a  much 
smaller  space,  and  does  not  require  the  erection  of  so  strong  a 
building,  nor  of  a  lofty  chimney.  In  vessels,  tlie  saving  of  ton- 
nage will  be  highly  advantageous,  both  in  the  smaller  compara- 
tive weight  and  size  of  the  engine,  and  in  the  very  reduced 
space  required  for  fuel. 

3d.  "  This  engine  is  entirely  free  from  danger.  Nn  hoiler 
being  used,  explosion  cannot  take  place,  and  as  the  quantity  of 
gas  consumed  is  so  small,  and  the  oidy  pressure  that  of  the 
atmosphere,  it  is  impossible  that  the  cylinder  can  burst,  or  the 
accidents  incidental  to  steam-boats  occur." 

The  power  of  the  engine  being  derived  from  the  atmosphe- 
ric pressure  of  ten  pounds  and  upwards  to  the  square  inch)  may 
be  increased  with  the  dimensions  of  the  cylinders  to  any  extent, 
and  always  ascertained  by  the  index  of  the  mercurial  gauge  ; 
the  power  of  the  engine  is  best  explained,  by  adverting  to  the 
fact  of  the  mercury  in  the  gauge  being  raised  to  the  height  of 
21  inches  and  upwards.  We  saw  it  standing  at  2i)  inches, 
though  the  inventor  will  not  authorize  any  one  to  rate  it  higher 
than  22  inches,  that  being  amply  sulhcient,  as  ad'ording  an 
available  power  superior  to  that  of  the  condensing  steam  engine, 
there  being  no  fiietion  in  an  engine  for  raising  water,  and  not 
more  than  one  pound  per  scpiarc  inch  in  a  piston  engine  of  .my 
size.  The  number  of  strokes  per  minute  which  this  engine  made 
was  twenty-nine,  but  a  trilling  alteration  in  the  mechanism  will 
increase  the  number  to  thirty-five  or  perhaps  forty  ;  in  fact,  the 
vnenum  is  so  instantaneously  formed,  that  any  number  of  strokes 
whieli  could  be  wished  may  be  made.  When  pistons  are  worked 
in  a  separate  cylinder,  two  or  three  strokes  of  the  piston  may 
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be  made  h  illi  each  stroke  of  the  vacuum  cylinder,  i.  e.  each  time 
the  vacuum  is  effected. 

VAtJAMONI),  a  person  who  wanders  about,  having  no  cer- 
tain dwelling;  such  are  sturdy  beggars  mentioned  in  divert 
statut'S,  on  whom  punishment  may  be  inllietcd. 

VA(iI{.\NT.S,  are  those  who  threaten  to  run  away  and  leave 
their  wives  and  children  to  the  parish.  All  persons  relurnipi; 
to  a  parish  whence  they  hive  been  legally  renioied,  without  .i 
ccrlilicate  from  the  parish  to  which  they  belong.  All  who,  not 
having  wherewith  to  maintain  themselves,  refuse  to  work.  .All 
who  beg  alms  from  door  to  door,  or  in  the  streets  and  highways. 
Likewise  those  who,  not  using  proper  means  to  get  employ- 
ment, or,  possessing  ability  to  work,  refuse  to  do  it ;  or  spend 
money  in  ale-houses,  or  in  any  improper  manner;  and  by  not 
applying  a  proper  proportion  of  their  earnin'.rs  towards  the 
maintenance  of  their  fimilies,  sulTer  them  to  become  chargeable 
to  the  parish. 

VALVE,  in  Ilydranlies  and  Pneumatics,  is  a  kind  of  lid  or 
cover  to  a  tube,  vessel,  or  orifice,  eonlrived  to  open  one  way,  but 
which,  the  more  forcibly  it  is  pressed  the  other  vvay,  the  closer 
it  shuts  the  aperture,  like  the  (dapper  of  a  bellows. 

Valve,  in  Anatomy,  a  thin  membrane  applied  on  several 
cavities  and  vessels  of  the  body,  to  all'ord  a  passage  to  certain 
humours  going  one  way,  and  prevent  their  reflux  towards  thy 
place  whence  they  came. 

VAN,  or  Vaun,  in  Mining,  is  the  washing  on  a  shovel  a 
small  quantity  of  tin  stufV,  or  ore,  that  has  been  pulverized,  so 
that  the  waste  being  washed  away,  the  quality  of  a  large  heap 
may  be  estiuiated  from  the  pruducc  of  pure  ore  remaining  in 
the  van. 

Van.  the  foremost  division  of  a  naval  armament,  or  that 
part  wliieli  leads  the  way  to  battle,  or  advances  first  in  the 
order  of  sailing.     See  the  articles  Cknti^i:,  FlIiF t,  Hear,  &c. 

V.ANK,  a  piece  of  bunliiig  sewed  upon  a  woodeu  frame  called 
the  stock,  which  turns  upon  a  spindle  at  the  masthead  :  its  use 
is  to  shew  the  direction  of  the  wind. 

Distiiu/uisliinff  Vam;,  serves  by  its  situation  to  denote  what 
squadron  a  ship  belongs  to,  and  by  ils  colour,  or  combination 
of  colours,  to  point  out  the  particular  sliip  which  bears  it. 

Doff  Vanu,  a  small  light  vane  formed  of  ihin  slips  of  cork, 
stuck  round  with  feathers,  and  strung  upon  a  piece  of  twine.  It 
is  usually  fastened  to  the  top  of  a  half-pike,  and  placed  on  the 
weather  side  of  the  quarter  deck,  in  order  to  shew  the  helms- 
man the  direction  of  the  wind,  particularly  in  a  dark  night,  or 
when  the   wind  is  weak. 

Vanes,  in  Mathematical  or  Philosophical  Instruments,  arc 
sights  made  to  slide  and  move  upon  cross-staves,  fore-staves, 
quadrants,  SvC, 

VANGS.a  sort  of  traces  to  steady  the  mizzen  peek,  extending 
from  the  peek  downwards  to  the  aflmost  part  of  the  ship's 
quarters,  where  they  are  hooked  and  drawn  light,  so  as  to  be 
slackened  when  the  wind  is  fair,  and  drawn  in  to  windward 
when  it  becomes  unfavourable  to  the  ship's  course. 

VAPOUR,  a  thin  vesicle  of  water,  or  oilier  humid  matter 
filled  or  inflated  with  air,  which  being  rarefied,  ascends  to  a  cer- 
tain elevation  in  the  atmosphere,  and  is  there  suspended  till  it 
returns  in  rain  or  snow.  An  assemblage  of  such  vapours  con- 
stitutes what  is  called  a  cloud. 

Vatoiir  Hath.     Sec  15\Tti. 

V.VRIATION,  is  a  term  applied  to  the  deviation  of  tlie  mag- 
netic needle,  or  compass,  from  the  true  north  point,  towards 
either  cast  or  west,  called  also  Declination.  The  variation  of  the 
needle  is  properly  defined  the  angle  which  a  magnetic  needle 
suspended  at  liberty  makes  with  the  meridian  line  on  an  hori- 
zontal plane  ;  or  an  arch  of  the  horizon,  comprehended  between 
the  true  and  magnetical  meridian.  In  the  sea  language  it  is 
usually  called  north-easting  or  north-westing.  All  magnetic 
bodies  range  themselves  in  some  sort  to  the  meridian  ;  but  it  is 
rarely  that  tliev  fall  in  precisely  with  it;  in  one  place  they  de- 
cline from  the  north  to  the  east,  and  from  the  south  to  the  west ; 
and  in  another  place,  on  the  contrary,  from  tlie  north  to  the  west, 
and  from  the  south  to  the  east,  and  that,  too,  dilferently  at  dif- 
ferent times.  Various  are  the  hypotheses  framed  to  account  for 
this  extraordinary  phenomenon  ;  we  shall  only  mention  some 
of  the  later  and  more  probable  ;  only  premising,  that  Mr.  Ro- 
bert Norm  an,  the  inventor  of  the  dipping  needles,  disputes  against 
12  D 
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Corles's  notion,  that  a  variation  was  caused  by  a  point  in  the 
heavens,  contending  that  it  should  he  sought  lor  in  the  earth, 
and  proposes  bow  to  discover  its  place.  The  first  is  that  of 
Gillicrt,  which  is  followed  by  Caheus,  &c.  This  notion  is,  that 
it  is  the  earth  or  land  that  draws  the  needle  out  of  its  meridian 
direction  ;  and  hence  they  agree  that  the  needle  varied  more  or 
loss,  as  it  was  more  or  less  distant  from  any  great  continent  ; 
consequently,  thut  if  it  were  placed  in  the  middle  of  an  ocean 
equally  distant  from  equal  tracts  of  land  on  each  side,  west  and 
westward,  it  would  not  decline  either  to  the  one  or  the  other, 
but  point  justly  north  and  soth.  Thus  they  say,  in  the  Azores, 
which  are  equally  distant  from  Africa  on  the  east  and  America 
ou  the  west,  no  variation  is  found ;  but  as  from  the  Azores  you  sail 
towards  Africa,  the  needle  begins  to  decline  from  the  north  to 
the  east,  and  that  still  more  till  you  reach  the  shore.  If  you 
still  proceed  eastward,  the  declination  gradually  diminishes 
again,  by  reason  of  the  land  left  behind  on  the  west,  which  con- 
tinues to  draw  the  needle.  The  same  holds  till  you  arrive  at  a 
place  where  there  are  equal  tracts  of  land  on  each  side,  and 
there  again  there  is  no  variation.  The  observations  of  our  ma- 
riners in  their  East  India  voyages  seem  to  confirm  this  system. 
As  they  proceed  towards  the  Cape  of  Good  Hope,  the  variation 
is  still  eastward  ;  at  length  arriving  at  the  Cape  de  los  Aguillas, 
q.  d.  of  the  needles,  the  meridian  line  then  dividing  Africa  into 
two  equal  parts,  there  is  no  variation  at  all,  but  as  they  proceed 
farther,  and  leave  the  African  coast  on  the  west,  tlie  variation 
becomes  westward.  Dut  the  misfortune  is,  the  law  does  not 
hold  universally  ;  in  effect,  a  great  number  of  observations  of 
the  variations,  in  various  parts,  made  and  collected  by  Dr.  Hal- 
Jey,  overturn  the  whole  theory.  Others,  therefore,  have  recourse 
to  the  frame  and  compasses  of  the  earth,  considered  as  inter- 
vpoven  with  rocks  and  shelves,  which  being  generally  found  to 
run  towards  the  poles,  the  needle  comes  to  have  a  general  tend- 
ency that  way,  but  which  seldom  going  perfectly  in  the  direc- 
tion of  the  meridian,  the  needle,  of  consequence,  has  fomnionly 
a  variation.  Others  hold  various  parts  of  the  earth  to  have 
various  degrees  of  the  magnetic  virtue,  as  some  are  more  inter- 
mixed than  others  with  heterogeneous  matters,  which  prevent 
the  free  action  or  efl'eet  thereof.  Others  ascribe  all  to  mag- 
netic rocks  and  iron  mines,  which  affording  more  of  the  mag- 
netic than  other  parts,  draw  the  needle  more.  Lastly,  others 
imagine  earthquakes  or  high  tides  to  have  disturbed  and  dis- 
located several  considerable  parts  of  the  earth,  and  so  changed 
the  magnetic  axis  of  the  globe,  whicli  originally  was  the  same 
with  the  axis  of  the  globe  itself. 

Dr.  Hooke  communicated  to  the  Royal  Society,  in  1674,  a 
theory  of  the  variation,  the  substance  of  which  is,  that  the  mag- 
net has  its  peculiar  pole,  distant  ten  degrees  from  tlie  pole  of 
the  earth,  about  which  it  moves,  so  as  to  make  a  revolution  in 
370  years  ;  whence  the  variation,  he  adds,  has  altered  of  late 
about  10  or  12  minutes  every  year,  and  will  probably  so  conti- 
nue to  do  for  some  time,  till  it  begins  to  become  slower  and 
slower,  and  will  at  length  be  stationary  and  retrograde,  and  in 
all  probability  may  return. 

Dr.  Halley,  in  his  day,  gave  another  system,  the. result  of  a 
great  number  of  observations,  and  even  of  a  great  number  of 
voyages  made  at  the  public  charge  on  this  account.  The  light 
that  excellent  author  imparled  to  this  obscure  portion  of  natu- 
ral history  is  very  great,  and  the  consequences  thereof  iu  navi- 
gation, &c.  are  very  considerable. 

From  theseohservations  Ihelearned  authorinfers,  1.  Through- 
out all  Europe  the  variation  at  this  time  is  west,  and  is  more  in 
the  eastern  parts  thereof  than  in  the  western,  increasing  that 
way.  2.  That  on  the  coast  of  Anr.-rica  the  variation  is  westerly, 
increasing  aP  the  way  as  you  go  northerly  along  the  coast,  so 
as  to  be  about  yi°  at  Newfoundland,  nearly  30°  in  Hudson's 
Straits,  and  not  less  th.in  57°  in  Baffin's  Bay  ;  and  that  as  you  sail 
eastward  from  thir,  coast,  the  variation  constantly  diminishes. 
Hence  he  Krgu-js  that  somewhere  between  Europe  and  the  north 
part  of  America  there  must  be  an  easterly  variation,  or  at  least 
no  variation.  3.  That  on  the  coast  of  Brazil  there  is  an  east 
variation  increasing  as  you  ;:o  to  the  southward,  so  as  to  be  12° 
at  Cape  Frio,  and  20°  and  half  over  against  llio  Plata,  and  thence 
sailing  south-westerly  to  the  Straits  of  Magellan,  it  decreases 
to  17,  and  at  the  west  entrance  is  about  14°.  4.  That  eastward 
of  Brazil  this  easterly  variation  decreases,  so  as   to  be  very 


little  at  St.  Helcfia  and  Ascension,  and  to  be  quite  gone,  and 
the  compass  point  true  about  11^',  longitude  west  from  the 
Cape  of  Good  Hope.  5.  That  to  the  eastward  of  the  aforesaid 
places,  a  westward  variation  begins,  and  governs  in  all  the 
Indian  Sea,  rising  to  18^  undcrthe  eq\iator,  about  the  meridian 
of  the  northern  part  of  Madagascar,  and  27^°  in  .■»9"  south  lati- 
tude near  the  same  meridian;  easterly  from  thence  the  west 
variation  decreases  so  as  to  be  not  much  above  8  at  Cape  Co- 
moriu,  and  about  3°  upon  the  coast  of  Java,  and  about  the 
Molucca  islands  to  be  quite  gone,  as  also  a  little  to  the  west- 
ward of  Van  Dicmen's  Land.  (i.  That  to  the  eastward  of  the 
Moluccas  and  Van  Diemen's  Land  in  south  latitude,  there  arises 
another  easterly  variation,  which  seems  not  so  great  as  the 
former,  nor  of  so  large  extent ;  because,  at  the  Isle  of  Kolterdam 
it  is  more  sensibly  felt  than  upon  the  east  coast  of  New  Guinea: 
an<I,  at  the  rate  it  decreases,  it  may  well  he  supposed  that  about 
20"  farther  eastward,  and  105  east  longitude  from  London,  in 
the  latitude  of  20°  south,  a  westerly  variation  begins.  7.  That 
the  variation  taken  at  Baldivia,  and  at  the  west  entrance  of 
the  Straits  of  Magellan,  shews  that  the  east  variation  noted  in 
the  third  observation  is  decreasing  apace,  and  that  it  cannot 
extend  many  leagues  from  the  South  Sea  into  the  coast  of  Peru 
and  Chili,  leaving  room  for  a  small  westerly  variation  in  that 
tract  of  the  unknown  world  that  lies  in  the  midway  between 
Chili  and  New  Zealand,  and  lietween  Hounds  Island  and  Peru. 
8.  That  in  sailing  north-west  from  St.  Helena,  by  Ascension,  as 
far  as  the  equator,  the  variation  contiuues  very  small  east,  as 
it  were  constantly  the  same  ;  so  that  in  this  part  of  the  world, 
the  course,  wherein  there  is  no  variation,  is  evidently  no  meri- 
dian, but  rather  north  west.  9.  That  the  entrance  of  Hudson's 
Straits,  and  the  month  of  Rio  Plata,  being  nearly  under  the 
same  meridian  at  the  one  place,  the  needle  varies  29*°  west;  at 
the  other  20J°  east.  This,  he  says,  demonstrates  'lie  inipossi- 
bili'v  of  reconciling  these  variations  by  the  theory  of  IJond, 
whifh  is  by  two  magnetieal  poles,  and  an  axis  inclined  to  the 
axis  of  the  earth  :  wheoce  it  would  follow,  that  under  the  same 
meridian  the  variation  should  in  all  places  he  the  same.  From 
these  circumstances  the  learned  author  takesoccasion  to  assert, 
"  that  the  uliole  globe  of  the  earth  is  one  great  magnet,  having 
four  magnetieal  poles  or  points  of  attraction  ;  near  each  pole  of 
the  equator  two;  and  that  in  those  parts  of  the  world  which  lie 
nearly  adjacent  to  any  one  of  these  magnetieal  poles,  the  needle 
is  governed  thereby,  the  nearest  pole  being  alwkys  predomi- 
nant over  the  more  remote."  The  pole  which  at  present  is 
nearest  to  us,  he  conjectures  to  lie  in  or  near  the  meridian  of 
the  Land's  End  of  England,  and  not  above  7°  from  the  arctic  pole  ; 
by  this  pole  the  variations  in  all  Europe  and  Tartary,  and  the 
Noith  Sea,  are  principally  governed,  though  still  with  some  re- 
gard to  the  other  northern  pole,  whose  situation  is  in  tiie  meri- 
dian, passing  about  the  middle  of  California,  and  abfnit  15'^froni 
the  north  pole  of  the  world,  to  which  the  middle  has  chiefly 
respect  in  all  North  America,  and  iu  the  two  uceans  on  either 
side  thereof,  from  the  Azores  westward,  to  Japan,  and  farther. 
The  two  southern  poles,  he  imagines,  are  rather  farther  distant 
from  the  south  pole  of  the  world,  the  one  about  10°  therefrom  in  a 
meridian.  20°  to  the  westward  of  Magellan's  Straits,  or  95°  we.;t 
from  London  ;  this  commands  the  needle  in  all  South  America, 
in  the  Pacific  ocean,  and  the  greatest  part  of  the  Eihiopic  ocean. 
The  oilier  seems  to  have  the  greatest  power  and  the  largest 
dominion  of  all,  as  it  is  the  most  remote  from  the  pole  of  the 
world,  being  little  less  than  20°  distant  therefrom  in  the  meri- 
dian wbirh  passes  through  New  Holland  and  the  island  of  Ce- 
lebes, about  120°  east  from  London  ;  this  pole  is  picdominant  iu 
the  south  part  of  Africa,  in  Arabia  and  the  Red  sea,  in  Persia, 
India,  and  its  islands,  and  all  over  the  Indian  Sea,  from  the 
Cape  of  Good  Hope  eastwards  to  the  middle  of  the  Great  South 
Sea,  that  divides  Asia  from  America.  Such  seems  to  he  the 
present  disposition  of  the  magnetieal  virtue  throughout  the 
whole  globe  of  the  earth.  It  remains  to  shew  how  this  hypothe- 
sis accounts  for  all  the  variations  that  have  been  observed  of 
late,  and  how  those  variations  answer  to  the  several  remarks 
which  Dr.  Halley  made. 

It  is  plain,  as  our  European  north  pole  is  in  the  meridian  of  (he 
Land's  End  of  England,  all  places  more  easterly  than  that  "ill 
have  it  on  the  west  side  of  the  meridian  ;  and  consequently  the 
needle,  respecting  it  with  its  northern  point,  will  have  a  west- 
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criy  variation,  wliicli  will  slill  l>o  srrntor  ns  you  po  to  llif  cast- 
ward,  till  \oii  roiiie  to  siiiiic  nu'ridinn  of  liussin,  where  it  will 
be  the  i^reiitcst.  ;in<l  I'roiii  thence  will  decrease  afrnin.  Aecord- 
in?:lv.  ill  fact  we  tind  lhat;it  IJrcst  the  variation  was  but  IJ",  at 
London  -14°  U"  •''«■'')  and  at  Dantzic  7°  west. 

Airain,  to  the  westward  of  the  meridian  of  Land's  End,  the 
needle  oii!;lit  to  liavc  an  easterly  variation,  were  it  not  that  l>> 
approachini;  the  American  noith  pole  (which  lies  on  the  west 
side  of  the  nuridian.  and  seems  to  he  ol^rrcater  lurce  than  this 
other)  the  needle  is  drawn  therelij  westward,  so  as  to  eounter- 
balanee  the  <lircetion  j;iven  hy  the  Kiiropcaii  pole,  and  to  mnke 
a  small  west  variation  in  the  meridian  of  the  liand's  Knd  iisell. 
Yet,  about  the  Isle  ol  Tcrcera,  it  is  supposed  our  nearest  pole 
may  so  !'ar  prevail  as  to  give  the  needle  a  little  turn  to  the  east, 
thuu!;h  but  for  a  very  lilllc  space,  the  counterbalance  of  those 
two  poles  admiltins  no  considerable  variation  in  all  the  east- 
ern ports  of  the  Atlantic  ocean,  nor  upon  tlie  west  coasts  of 
Kngland  and  Ireland,  France,  Spain,  and  Harbnry.  Uul  to  the 
westward  of  tlie  Azores,  the  power  of  the  Anictican  pole  over- 
coming that  of  the  Kuropean,  the  needle  has  cliietly  respect 
thereto, ami  turns  still  more  and  more  towards  it  as  we  approach 
it.  \\  hence  it  comes  to  puss,  that  on  the  coast  of  Virginia, 
New  Ungland,  Newfoundland,  and  in  Hudson's  Straits,  tlii!  va- 
riation is  westward,  that  is,  it  decreases  as  you  ;;o  from  thence 
towards  Kurope,  so  that  it  is  less  in  Virginia  and  New  Eng- 
land than  in  Newfoundland  and  Hudson's  Straits. 

2.  This  westerly  variation  again  decreases  as  you  pass  over 
North  America,  and  about  the  meridian  of  the  middle  of  Califor- 
nia, the  needle  again  points  due  north  ;  and  from  thence  west- 
ward to  Yedzo  and  Japan,  it  is  supposed  the  variation  is 
easterly,  and  half  sea  over  not  less  than  15";  and  that  this 
east  variation  extends  over  Japan,  Yedzo,  Tartary,  and  part 
of  China,  till  it  meets  with  the  westerly,  which  is  governed 
by  the  European  north  pole,  and  w  hich  is  the  greatest  some- 
where in  Hussia. 

3.  Towards  the  south  pole  the  efTect  is  much  the  same,  only 
that  here  tlie  south  point  of  the  needle  is  attracted.  Whence 
it  will  follow,  that  the  variation  on  the  coast  of  lirazil,  at  the 
river  of  I'lata,  and  so  on  to  the  Straits  of  Magellan,  should  be 
easterly,  if  we  suppose  a  magnetical  pole  situate  about  iO" 
more  westerly  than  the  Straits  of  Magellan.  And  this  easterly 
variation  extends  eastward  over  the  greatest  part  of  the  IClhio- 
pic  sea.  till  it  be  counterpoised  by  the  virtue  of  the  other  south- 
ern pole,  as  it  is  about  midway  between  the  Cape  of  Good  Hope 
and  the  Isles  of  Tristan  d'Alcunha. 

4.  From  thence  eastward,  the  Asiatic  south  pole  becoming  pre- 
valent, and  the  south  point  of  the  needle  being  attracted  thereby, 
there  arises  a  west  variation  very  great  in  (pinnlity  and  ex- 
tent, because  of  the  great  dislauce  of  this  magnetical  pole  from 
the  pole  of  the  world.  Hence  it  is.  lli;it  in  all  the  Indi'an  seas, 
as  far  as  New  Holland,  and  farther,  there  is  constantly  a 
west  variation,  and  thai  under  the  equator  itself  it  rises  to  no 
less  than  11^  where  it  is  most.  And  tiiat  about  the  meridian  of 
the  island  of  Celebes,  being  likewise  that  of  this  pole,  this 
westerly  variation  ceases,  and  an  easterly  one  begins,  which 
reaches  to  the  middle  of  the  South  Sea,  between  New  Zealand 
and  Chili,  leaving  room  for  a  small  west  variation,  governed 
bj  the  American  south  pole. 

6.  From  the  whole  it  appears  that  the  direction  of  the  needle 
in  the  temperate  and  frigid  zones  depends  chielly  upon  the  coun- 
terpoise of  the  forces  of  two  magnetical  p(des  of  the  same 
nature;  as  also  why,  under  the  same  meridian,  the  variation 
should  be  in  one  place  'I'J'^^  w  est,  and  in  another  'JOi^  east. 

6.  In  the  torrid  zone,  and  particularly  under  the  equinoctial, 
respect  must  be  bad  to  all  the  four  poles,  and  their  position  must 
be  well  considered,  otherwise  it  will  not  be  easy  to  determine 
what  the  variation  shall  be,  the  nearest  pole  being  always  strong- 
est;  yet  not  so  as  not  to  be  counterbalanced  sometimes  by  the 
united  forces  of  two  more  remote.  Thus  in  sailing  from  St. 
Helena  by  the  isle  of  Ascension  to  the  eipiator.  on  the  north- 
west course,  the  variation  is  very  little  east(-rly,  and  in  that 
whole  tract  is  unalterable  ;  because  the  South  .Vmerican  pole, 
which  is  considerably  the  nearest  in  the  aforesaid  places,  re- 
quiring a  great  easterly  variation,  is  counterpoised  by  the  con- 
trary attraction  of  the  North  American  and  the  .Vsiatic  south 
poles ;  each  whereof  singly  is,  io  these  parts,  w  eaker  than  the  j 


American  south  pide,  and  upon  the  north-west  course  the  dis- 
tance from  this  latter  is  \ery  little  varieil  ;  and  as  you  reccile 
from  the  Asiatic  south  pole,  the  balance  in  .ilill  preserved  by  an 
access  towards  the  North  American  pole.  In  this  ease,  no 
notice  is  taken  of  the  European  north  pole,  its  meridian  being  a 
little  remo\eil  from  those  ofthi'se  places,  and  of  itself  rei|uiiing 
the  same  variations.  Anil  alter  the  same  manner  may  the 
variations  in  other  places,  under  and  near  the  equator,  be  ac- 
counted for. 

V,\Ki,\rii)N  of  the  Variation,  is  the  change  for  the  declination 
of  the  needle,  observed  at  did'erent  times  in  the  .•'ame  place. 
This  variation  was  hrst  discovered  by  Mr.  Henry  tielldirand, 
by  comparing  the  observations  made  at  dillirent  times  near  the 
same  place  by  Mr.  Hurroiigh,  Mr.  (Junter,  ;iud  himself,  and  the 
discoverj  vvas  soon  known  abroiid  ;  for  kircher,  in  his  treatise 
inlitlcd  "  Magnes,"  says,  that  our  countryman,  .Mr.  John 
Crcaves,  had  informed  him  of  it ;  and  then  gives  a  letter  of  the 
famous  Meisenniis,  containing  a  very  distinct  account  of  it. 
Indeed,  in  the  History  of  the  Hoyal  Academy  of  Sciences  at 
Paris,  it  is  said  by  M.  de  Foiiiinetli,  that  the  learned  Gassendi 
himself  acknowledged  that  lie  had  before  received  information 
of  Gellibrand's  discoveries.  This  change  is  gradual  and  univer- 
sal, and  not  accountable  for.  .According  to  Dr.  Halby,  the 
variation  of  the  variation  of  the  compass  is  supposed  to  be 
owing  to  the  dill'erenee  of  velocity  of  the  motions  of  the  internal 
and  external  parts  of  the  globe.  Such  arc  the  iiregularities 
that  experience  has  shewn  us  in  the  variation  of  the  magnetic 
needle,  w  hicli  appear  so  considerable,  that  we  cannot  think  it 
wholly  under  the  direction  of  one  general  and  uniform  law  ;  but 
rather  coiicluile,  with  the  learned  and  judicious  Dr.  G.  Knight, 
that  it  is  inlluenced  by  various  and  dillcrcnt  magnetic  attrac- 
tions, in  all  probability  occasioned  by  heterogeneous  composi- 
tions in  the  great  mairnet,  the  earth. 

V.\RNISHING.  Varnish  is  a  clear  limpid  fluid,  which  hard- 
ens without  losing  its  transparency.  It  is  used  by  painters, 
gilders,  &c.  to  give  a  lustre  to  their  works,  and  to  preserve  and 
defend  them  from  the  air  and  moisture.  A  coat  of  varnish 
ought  to  possess  the   following  properties: 

1.  It  must  exclude  the  action  of  the  air;  because  wood  and 
metals  are  varnished  to  defend  them  from  decay  and  rust.  2. 
It  must  resist  water;  else  the  ellect  of  the  varnish  could  not 
be  permanent.  .3.  It  ought  not  to  alter  the  colours  it  is  intended 
to  preserve.  It  is  necessary,  therefore,  that  every  varnish 
should  be  easily  spread  over  the  surface,  without  leaving  pores 
or  cavities,  that  it  should  not  crack  or  scale,  and  that  it  should 
resist  water. 

Resins  are  the  only  bodies  that  possess  these  properties  ; 
they  iiHist  therefore  form  the  basis  of  every  varnish.  For  this 
purpose  they  must  be  dissolved  as  minutely  divided  as  possi- 
ble, and  cond>ined  so  that  the  imperfections  of  those  that  might 
be  disposed  to  scale  may  be  corrected  by  others.  Resins  may 
I  c  dissolved  by  three  agents  :  I.  by  fixed  or  fat  oil ;  2.  by  vo- 
latile or  essential  oil  ;  ;i.  by  spirit  of  wine.  Accordingly  we 
have  three  kinds  of  varnish ;  /'«<  or  oil;/  vaniisli.  tssenliat  var- 
7iis/i,  and  spirit  vurnisli.  And  these  agents  are  of  such  a  nature 
as  either  to  dry  up  and  become  bard,  or  else  to  evaporate  and 
fly  oil',  leaving  the  resin  fixed  behind. 

Varnishes  should  be  caicfidly  kept  from  dust,  and  in  very 
(•lean  vessels:  they  should  be  laid  thin  and  even  with  a  large 
flat  brush,  the  strokes  being  drawn  all  one  way.  A  warm  room 
does  best  for  varnishing  in,  cold  chills  the  varuisb  and  prevents 
it  from  lying  even. 

Varnishes  arc  polished  vvith  pnmiee-stone  and  tripoli.  The 
pnmice-stone  reduced  to  a  fine  powder  is  put  upon  a  piece  of  serge 
moistened  with  water;  and  with  this  the  varnished  substance  is 
rubbed  equally  and  lightly.  The  tiipoli,  also  reduced  to  a  fine 
powder,  is  put  upon  a  clean  woollen  cloth  moistened  with  olive 
oil,  with  which  the  polishing  is  performed.  The  variii.sh  is  then 
wiped  with  soft  linen,  and  when  dry,  cleaned  with  starch,  or 
Spanish  white,  and  rubbed  with  the  palm  of  the  hand,  or  a  linen 
cloth. 

Fat  Oil  ra)?iis.'i.— Fixed  or  fat  oil  docs  not  evaporate,  nor 
become  dry  of  itself.  And  therefore  to  make  it  dry  it  is  boiled 
with  metallic  oxydes.  Litharge  is  generally  used  for  this  pur- 
pose. Oil  so  prepared  is  called  f/M/i;ip-oi/.  But  to  accelerate 
the  drying  uf  oil-varnish,  we  add  oil  of  turpentine. 
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Gum-copal  and  amber  are  the  substances  cbiedy  employed 
in  oil  varnishes;  the  copal  is  white,  and  used  for  varnishing 
lii;ht,  the  amber  for  dark  colours.  Before  mixing  them  with 
the  oil,  it  is  best  to  dissolve  them  ;  because  they  arc  then  in  less 
danger  of  being  scorched,  the  varnish  is  also  more  beautiful. 
They  should  be  melted  in  an  iron  pot ;  they  are  in  a  proper 
state  for  receiving  the  oil  when  they  olTer  no  resistance  to  the 
iron  spatula,  and  run  olf  from  it  drop  by  drop. 

To  malic  oil  varnish,  pour,  by  litlle  and  little,  six  or  eight 
ounces  of  drying  oil  among  sixteen  ounces  of  melted  copal  or 
amber,  constantly  stirring  the  ingredients  with  the  spatula. 
When  the  oil  is  well  mixed  with  the  copal  or  amber,  take  it  olV 
the  fire  ;  and  when  nearly  cool,  put  in  sixteen  ounces  of  the 
essence  of  Venice  turpentine.  The  varnish  should  be  passed 
through  a  linen  cloth.  Oil  varnishes  become  thick  by  keeping; 
when  ihey  are  to  be  used,  it  is  only  necessary  to  pour  in  a  little 
Venice  turpentine,  and  put  them  a  short  time  on  the  fite.  Less 
turpentine  is  necessary  in  summer  than  winter;  too  much  oil 
hinders  the  varnish  from  drying  ;  when  too  little  is  used,  it 
craiks  and  does  not  spread  properly. 

To  vialie  the  best  White  Hard  Varnish. — Rectified  spirits  of 
w  ine,  2  galls. ;  gum  ancine,  4oz. ;  gum  mastich,  1  lb.  ;  gum  san- 
darach,  5  lbs.  Put  these  into  a  clean  can  or  bottle  to  dissolve, 
in  a  warm  place,  frequently  shaking  it ;  when  the  gum  is  dis- 
solved, strain  it  through  a  lawn  sieve,  and  it  is  then  (it  to  use. 

Black  Varnish  for  Coaches  and  Iron  Worh..—'V\n%  varnish  is 
composed  of  asphaltum,  resin,  and  amber,  melted  separately, 
and  afterwards  Uiixed,  the  oil  is  then  added,  and  afterwards 
the  turpentine,  as  directed  above.  The  proportions  are,  twelve 
ounces  of  amber,  two  of  resin,  two  of  asphaltum,  six  of  oil,  and 
twelve  of  turpentine. 

A  Varnish  for  renderiny  Silk  Impenetrable  to  Water  and  Air.— 
To  render  linseed-oil  drying,  boil  it  with  two  ounces  of  sugar  of 
lead,  and  three  ounces  of  litharge,  for  every  pint  of  oil,  till  the 
oil  has  dissolved  them  ;  then  put  a  pound  of  bird  lime,  and  half 
a  pint  of  the  drying  oil,  into  an  iron  or  copper  pot  holding 
about  a  gallon,  and  let  it  boil  gently  over  a  slow  charcoal  fire, 
till  the  birdlime  ceases  to  crackle  ;  then  pour  upon  it  two  pints 
and  a  half  of  drying  oil,  and  boil  it  for  about  an  hour  longer, 
stirring  it  often  with  an  iron  or  wooden  spatula.  As  in  boiling 
the  varnish  swells  much,  the  pot  should  be  removed  from  the 
fire,  and  replaced  when  the  varnish  subsides.  While  it  is  boil- 
ing it  .should  be  occasionally  examined,  to  determine  whether 
it  has  boiled  enough.  For  this  purpose  take  some  of  it  upon 
the  blade  of  a  large  knife,  and  after  rubbing  the  blade  of  an- 
other knife  upon  it,  separate  the  knives  ;  and  when  on  their  se- 
paration the  varnish  forms  threads  between  the  two  knives,  it 
lias  boiled  enough,  and  should  be  removed  from  the  fire.  When 
it  is  almost  cold,  add  about  an  equal  quantity  of  spirits  of  tur- 
pentine ;  mix  both  well  together,  and  let  the  mass  rest  till  the 
next  day  ;  then  having  warmed  it  a  little,  strain  and  bottle  it. 
If  it  is  too  thick,  add  spirits  of  turpentine.  This  varnish  should 
be  laid  upon  the  stuffwhen  perfectly  dry,  in  a  lukewarm  state  ; 
a  thin  coat  of  it  upon  one  side,  and  about  twelve  hours  after 
two  other  coats  should  be  laid  on,  one  on  each  side  ;  and  in 
trtenty-four  hours  the  silk  may  be  used. 

Blanchard's  Air  Balloon  Varnish. — Dissolve  elastic  gnm 
(Indian-rubber.)  cut  small,  in  five  times  its  weight  of  si)irits  of 
turpentine,  by  keeping  them  some  days  together;  then  boil  one 
ounce  of  this  solution  in  eight  ounces  of  drying  linseed-oil  for  a 
few  minutes,  and  strain  it :  use  it  warm. 

Essential  Oil  Varnish.  —  Ihe  essential  varnishes  consist  of  a 
solution  of  resin  in  oil  of  turpentine.  This  varnish  being 
applied,  the  turpentine  evaporates,  leaving  the  resin  behind. 
They  are  commonly  used  for  pictures. 

To  dissolve  (iitm  Copal  in  Oil  of  Turpentine. — The  quantity  to 
be  dissolved  should  be  put  into  a  glass  vessel  capable  of  con- 
taining at  least  four  times  that  quantity,  and  it  should  be  high 
in  proportion  to  its  breadth.  Reduce  two  ounces  of  copal  to 
small  pieces,  put  them  into  a  proper  vessel.  Mix  a  pint  of 
oil  of  turpentine  with  one-eighth  its  quantity  of  spirit  of  sal 
ammoniac;  shake  them  well  together ;  put  them  to  the  copal, 
cork  the  glass,  and  tie  it  over  with  a  string  of  wire,  making  a 
small  hole  through  the  cork.  Set  the  glass  in  a  sand  heat  so 
regulated  as  to  make  the  cont<-nts  boil  as  quickly  as  possible, 
but  so  gently,  that  the  air-bubbles  may  be  counted  as  they  rise 


from  the  bottom.  The  same  heat  must  be  kept  np  till  thesolo- 
tion  is  complete.  It  requires  accurate  attention  to  succeed  in 
this  operation.  After  the  spirits  are  mixed  they  should  be  put. 
to  the  copal,  and  the  necessary  degree  of  heat  given  as  soon  as 
possible.  It  should  likewise  be  kept  up  with  the  utmost  regu- 
larity. If  the  heat  abates,  or  the  spirits  boil  quicker  than  is 
necessary,  the  solution  will  immediately  stop,  and  with  the 
same  materials  will  afterwards  be  in  vain  to  proceed  :  but  if 
properly  managed,  the  sal  ammoniac  spirit  will  gradually  de- 
scend from  the  mixture,  and  attack  the  copal,  which  will  swell 
and  dissolve,  except  a  very  sniaU  quantity  that  will  remain 
undissolved.  The  vessel  should  not  be  opened  till  some  time 
after  it  has  cooled,  as  it  has  happened  that  on  uncorking  the 
vessel  when  it  w  as  not  warm  enough  to  affect  the  hand,  that  the 
contents  have  been  blown  against  the  ceiling.  'I'he  spirit  of 
turpentine  should  be  of  the  best  quality,  had  from  Apothecaiies' 
Hall.  This  varnish,  tliough  a  rich  deep  colour  in  the  bottle, 
gives  no  colour  to  the  pictures  it  is  laid  on.  If  left  in  the  damp  it 
remains  tacky  a  long  time  ;  but  in  a  warm  room,  oi  the  sun,  it 
dries  as  other  turpentine  varnishes. 

SpiritVarnishes. — AVhen  resins  are  dissolved  in  alcohol,(spirits 
of  wine,)  the  varnish  dries  speedily,  but  cracks.  This  fault  is 
corrected  by  adding  a  small  quantity  of  oil  of  turpentine,  which 
renders  it  brighter  and  less  brittle  when  dry. 

To  dissolve  Gum  Copal  in  Spirits  of  Wine. — Dissolve  half  an 
ounce  of  camphor  in  a  pint  of  alcohol,  put  it  into  a  circulating 
glass,  add  four  ounces  of  eopal  in  small  pieces  ;  set  it  in  a  sand 
heat,  so  regulated  that  the  air-hubblcs  may  be  counted  as  they  rise 
from  the  bottom  ;  and  continue  the  same  heat  till  the  solution 
is  completed.  Camphor  acts  more  powerfully  upon  copal  than 
any  other  substance.  If  copal  finely  powdered  be  rubbed  with 
a  small  quantity  of  dry  camphor  in  the  mortar,  the  whole 
becomes  in  a  few  minutes  a  tough  coherent  mass.  The  most 
economical  method  is  to  set  the  vessel  which  contains  the  solu- 
tion by  for  a  few  days;  and  when  perfectly  settled,  pour  off 
the  clear  varnish,  and  leave  the  residuum  for  a  future  operation. 
This  is  a  very  bright  solution  of  copal,  and  an  excellent  varnish 
for  pictures,  besides  being  an  improvement  in  fine  japan  works, 
as  the  stoves  used  in  drying  those  articles  may  drive  off  the 
camphor  entirely,  and  leave  the  copal  pure  and  colourless  upon 
the  work.  Copal  dissolves  in  spirits  of  turpentine,  by  the  addi- 
tion of  camphor,  with  the  same  facility,  but  not  in  the  same 
quantity,  as  in  alkohol. 

A  Varnish  for  Wainscot,  Cane  Chairs,  ^-c. — Dissolve  in  a  quart 
of  spirits  of  wine,  eight  ounces  of  gnm-sandarach,  two  ounces 
of  seed-lac,  and  four  ounces  of  resin;  then  add  six  ounces  of 
Venice-turpentit>e.  If  the  varnish  is  to  produce  a  red  colour, 
more  of  the  lae  and  less  of  the  saiidarach  should  be  used,  and  a 
little  dragon's  blood  should  be  added.  This  varnish  is  very 
strong. 

A  Varnish  for  Toilet  Boxes,  Cases,  Fans,  ^'c. — Dissolve  two 
ounces  of  gum-mastich,  and  eight  ounces  of  gum  sandarach,  in 
a  quart  of  alcohol  ;  then  add  four  ounces  of  Venice  turpentine. 

A  Varnish  for  Violins,  and  other  JMnsical  Instruments. — Put 
four  ounces  of  gum  sandarach,  two  ounces  of  lac,  one  ounce  of 
gum-elemi,  into  a  quart  of  alcohol,  and  hang  them  over  a  slow 
fire  till  they  are  dissolved  ;  then  add  two  ounces  of  turpentine. 

Varnish  for  emploi/ing  Vermilion  for  Painting  Erjuipar/es, — In 
a  quart  of  alcohol  dissolve  six  ounces  of  gum  sandarach,  three 
ounces  of  gum  lac,  and  four  ounces  of  resin;  add  six  ounces 
of  the  cheapest  kind  of  turpentine  afterwards:  mix  it  with  a 
proper  quantity  of  vermilion  when  used. 

Seed  Lac  Varnish. — Put  one  quart  of  spirits  of  w  ine  in  a  wide- 
mouthed  bottle,  add  eight  ounces  ofseed-lac,  clear  and  free  from 
dirt ;  let  it  stand  two  days  or  longer  in  a  warm  place,  shaking 
it  often.  Strain  it  through  a  flannel  into  another  bottle,  and  it 
will  be  fit  for  use. 

Shell-Lac  Varnish. — Take  one  quart  of  spirits  of  wine,  eight 
ounces  of  thin  transparent  shell  lac,  which  if  melted  in  Ihe  flame 
of  a  candle,  will  draw  out  in  fine  long  hair  ;  mix  and  shake  these 
together,  and  let  them  stand  in  a  warm  place  for  two  days,  and 
it  will  be  ready  for  use.  This  varnish  is  softer  than  that  made 
from  seed-lac,  and  not  so  useful,  but  may  be  mixed  with  it  for 
varnishing  vvood,&.c. 

White  Varnish  for  Clock  Faces,  .Vc. — Take  of  highly  rectified 
spirits  of  wine  one  pint,  which  divide  into  four  parts  ;  then  mix  one 
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pnrt  uilli  liiiirnn  ounce  of  giim-nicisticli  in  n  pliinl,  niio  |inrt  of 
spirits,  and  linll'an  ounce  nr^xuiii-sandurnili  in  nmitlicr  phial, 
one  part  ofspirits.and  liall'an  ounce  of  tlic  whitest  parts  of  ;;uin- 
bcnjainin.  Then  mix  and  temper  them  to  your  mind,  and  it 
iiiaj  not  be  amiss  to  add  a  little  bit  of  white  resin,  oi  lire,  Veniei' 
turpentine,  in  the  niasticli  bottle,  to  '^ive  a  p;los.s.  If  jour  varnisli 
)ie  strong  and  thick,  add  spirits  of  wine  oidy  ;  if  hard,  some  dis- 
solved niaslich  ;  if  soft,  some  sandaraeli  of  beiij:iniiii.  When 
you  have  brought  it  to  a  proper  temper,  w  arm  the  silvered  plate 
before  the  (ire  (if  a  eioek  l.iee,  taking  care  not  to  melt  the  wax,) 
and  with  a  Hat  ciiniel's  hair  pencil  stroke  it  all  over  until  no 
white  streaks  appear,  and  tliis  will  preserve  silvering  many 
years. 

VASE.     Sec  UiiN. 

VAULT,  in  Areliitccture.  an  aclied  roof,  so  contrived  that 
the  stones  which  form  it  sustain  each  other.  Vaults  are,  on 
many  occasio  <,  to  be  prefened  to  solliis  or  ceilings,  as  they 
give  a  greater  height  and  elevation,  and  are  besides  more  firm 
and  durable. 

VAULTING,  in  tlie  article  Gymnastics,  page  430,  we  refer- 
red to  the  word  Vaultinij  for  this  branch  of  those  physical  ex- 
ercises.—  By  means  of  a  very  simple  instrument  a  great  number 
of  our  most  useful  exercises  in  vaulting  may  be  executed.  The 
figures  ()  and  7  of  the  plate  Gymnastic  Exercises  can  be  em- 
ployed to  perform  all  the  exjiloits  of  the  pole.  The  vaidling 
beam  i  It,  fixed  between  tlie  two  standards  c  d,  renders  it  fit 
for  performing  on  it  all  the  elementary  exercises  of  vaullins.  A 
board  with  the  edges  rounded,  placed  in  the  same  direction, 
between  the  standards,  may  serve  to  accustom  young  people  to 
walk  on  narrow  objects,  fixed  at  several  elevations.  The  same 
board,  as  in  cf,  fig.  7.  fixed  like  the  pole,  can  be  employed  with 
advantage  to  aeeuslom  them  to  raise  the  body  as  hii;lias  possi- 
ble, supported  only  by  the  last  phalanges  of  the  fingers.  A  rope 
with  a  small  sack  filled  with  sand  at  each  end.  two  little  iron 
spikes  to  support  and  make  it  easily  moveable  upwards  and 
downwards,  presents  the  most  useful  and  least  dangerous  instru 
ment  to  exercise  boys  in  every  kind  of  jumping. — Those  who 
have  but  a  small  room,  in  order  to  exercise  the  arms,  may  fix 
in  one  of  the  corners,  at  six  or  eight  feet  from  the  ground,  and 
from  one  wall  to  the  oilier,  a  strong  pole,  eight  feet  long  and 
three  inches  tliick,  on  wliieh  the  following  exercises  can  be  per- 
formed, which  are  the  mnstuseful  in  increasing  prodigiously  the 
strength  of  the  upper  limbs. 

Hiniffiiif/  bif  bdt/i  Arms,  Figure  7,  No.  1  and  4. — -Here  the  two 
arms  ought  to  support  for  several  minutes  the  whole  weight  of 
the  body,  by  whicli  they  will  be  stretched  while  all  the  other 
parts  of  the  body  hang  loose.  This  cannot  be  done  by  children 
of  a  weak  conslilulion,  for  it  is  necessary  that  they  should  raise 
tlieir  knees,  and  for  safety,  some  one  should  remain  near  them 
to  prevent  their  falling.  In  descending,  let  both  hands  go  at 
once,  and  light  on  both  points  of  the  feet,  the  knees  bent  as  a 
bird  ali;;hts,  and  the  upper  part  of  the  body  inclined  forwards. 

Hnvf/inr/  aUefUfiU'/i/  on  one  Ilunil  and  Foot,  No.  :?. 

Hani/ini/  on  hotli   Hands,  titc  ISails  turned  inside.  No.  1  and  4. 

Hanyinrj  iin  both  Anns  outside,  like  No.  5.— In  this  position 
co:umiiriieale  to  the  body  a  swinging  movement  ba<:kwards  and 
foi  wards  ;  and  after  balancing  a  moment  Jump  backwards,  let  go 
both  hands  at  once,  and  come  down  on  the  points  of  the  feet. 

Sliilini/  Sidtiiiiiis. — This  copisisis  in  l)riiiging  the  bod}  from 
one  end  of  the  pole  to  the  other,  by  moving  upon  it  o::e  hand 
after  another  in  an  ohliipie  direction.  Children  of  a  weak  con- 
stitution ought,  during  tliis  action,  to  be  a  little  sustained  in  the 
loins;  and  it  is  necessary  to  oblige  thcnj,  during  the  exercise, 
to  rais  ■  their  knees  as  high  as  possible,  and  to  move  them  in 
concert  with  the  arms. 

Hand  over  Hand. — Fixed  on  the  pole,  as  is  represented  in 
No.  4,  move  forwards  and  backwards,  passing  one  hand  over 
the  other,  carefully  observing  in  the  beginning  to  fix  the  bands 
not  too  far  from  one  another. 

Adeanciny  hij  Jumps. —  Or  moving  both  hands  at  once  from 
one  place  to  another  ;  at  first  forwards  from  one  end  of  the 
pole  to  the  other,  and  after  that  the  same  exercise  in  a  contrary 
direction. 

Hanging  on  tlie  Elbows  bachwards,   and   Balancing. — In  this 
movement  it  is  necessary  in  jumping  do«  n,  to  let  go  both  arms 
at  onre,  in  the  very  moment  the  feet  arc  moving  backwards. 
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Changing  both  Hands  at  once, —  Is  to  take  several  times  alter- 
nately the  position  as  figs.  I  and  4,  without  coming  on  the  ground. 

liight  nliiiul  l-'aee, —  I.s  oni-  of  the  most  dilllcult  of  these  ex- 
ercises ;  it  ought  therefore  to  be  made  very  gently.  Fixed  as 
in  No.  4,  after  having  raised  the  body  as  high  as  possible,  l<  I 
go  both  hands  at  once,  bring  them  on  the  pole  in  an  opposite 
direction,  as  you  were  before.  Ily  this  movement  the  body  has 
made  ri^ht  about  face. 

VV)  turn  over.  No.  0. — The  bands  fixed  as  before;  after  a 
strong  movement  of  impulse,  bring  your  legs  upwards  and  lie 
upon  the  pole  with  tlii'  j;irdle,  or  il  you  can  well  support  your- 
self without  loosening  your  bunds,  turn  round  the  pole  and 
come  on  your  feet. 

This  is  the  genuine  Sallo  mortale,  fixed  by  the  liand.s  or  feet 
over-head.  The  same  exercise  can  be  done  having  the  hands 
fixed  as  in  number  f}  and  G. 

To  Slide  dou-n.  —  .Sitting  in  the  middle  of  the  pole,  both  hands 
fixed  on  one  side  of  the  hodv.to  the  ri;;lit  for  example.  The 
right  hand  near  the  risrht  hip,  the  nail  turned  to  the  face,  the 
hands  strongly  fixed.  From  this  position  slide  ;:ently  forward, 
and  you  w  ill  hang  on  both  arms  ;  afler  hav  ing  turned  over,  come 
up  again,  sit  upon  the  poles  as  before,  and  repeat  the  exercise 
several  times  on  both  sides  without  coming  on  the  ground. 

Leaping. — In  general,  <il  all  the  leaps,  the  most  sure,  useful, 
and  agreeable,  is  the  vaulting  in  a  straight  direction,  and  is 
that  which  we  can  employ  on  a  f;tcat  many  occasions.  \  man 
wlio  has  acquired  the  facility  to  perform  it  well,  may  easily 
jump  over  objects  of  his  own  height,  and  even  more,  without 
any  danger  whatever. 

The  first  exercises  which  we  ought  to  make  in  order  to  sup- 
ple all  the  joints,  are  in  general,  the  most  useful  and  profitable 
for  every  kind  of  jump. 

In  raising  the  knees  and  supporlinu;  the  body  in  equilibrium 
upon  the  hands,  bring  the  legs  several  limes  up  and  down  with- 
outlouching  the  beam  with  any  other  part  of  the  body.  Afterhav- 
iiig  practised  this  exercise  a  little  time,  it  will  he  very  easy  for  any 
body  to  stand  on  the  beam,  since,  to  rise  up  from  the  first  po- 
sition, there  is  nothing  else  to  be  done  than  to  bend  the  body  a 
little  forwards,  bring  the  heel  of  the  right  foot  hefoie  the  ancle 
of  the  left,  and  rise  up  gently.  To  come  down,  the  knees  bent 
gradually,  the  hands  come  on  the  beam,  and  as  soon  as  the 
weight  of  the  body  lies  upon  them,  the  feet  leave  their  place, 
and  take  their  first  position. 

In  Walldng  forwards,  — Vrom  the  first  position,  bring  one 
hand  forwards  by  sliding  it  close  to  the  other,  till  the  last  arti- 
culation of  the  thumb  of  the  moving  hand  comes  in  the  direction 
of  the  nail  of  the  other,  and  then  continue  on  the  same  way 
till  you  can  perform  it  with  ease,  always  observing  an  equal 
distance  in  your  steps. 

In  Walking  backwards,  —  The  same  exercise,  moving  back- 
wards, though  much  more  dillic-ult  than  the  preceding,  may  be 
executed  very  soon  by  those  who  have  well  observed  the  rules 
of  the  former.  Here,  while  the  hands  arc  moving  backward, 
the  upper  part  of  the  body  is  kept  forw  ard. 

.Jumping  between. — To  perform  this  e.vcrcisc  easily,  place  the 
beam  the  height  of  the  middle  of  the  thigh  ;  put  both  hands 
upon  it,  and  by  giving  a  little  iniptdsc  upw  ards,  brings  both  feet 
at  once,  close  betw  cen  the  hands,  without  moving  them  from 
their  place,  and  continue  the  same  exercise  until  it  can  be  done 
easily.  Having  acquired  some  dexterity  in  this,  try,  by  jump- 
ing in  the  same  manner,  to  pass  one  leg  tlirough  the  hands,  and 
return  without  touching  the  beam  with  it.  In  passing  the  leg 
through,  the  body  is  kept  backward,  and  in  bringing  it  back,  it 
is  bent  forward.  Uo  the  same  with  both  legs  together,  observ- 
ing the  same  rules. 

Jumping  through. — Here  it  is  necessary  to  have  some  one  to 
stand  by  to  assist;  and  in  the  beginning  this  exercise  oucht  to 
be  made  with  very  great  precision.  The  preceding  exercises  hav- 
ing been  well  made,  it  will  he  very  easy  to  jump  through  the  hands, 
because  there  is  nothing  else  to  be  observed  thau  to  push  the 
body  forwards  and  let  both  liaixls  go  at  once  after  the  legs  are 
passed  through  the  hands  in  a  straight  direction. 

Jumping  oiir. — This   manner  of  jumping  is   very   agreeable 

and  sure,   because  in   the  action  we  have  always  the  power  to 

direct  the  body   with  the  greatest  ease  in  whatever  direction 

we  please.    Placed  before  the  beam,  which  is  at  first  as  high  as 
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the  hips,  lay  both  hands  upon  it,  then  bending^  down  raise  tlie 
body  at  once  with  all  your  strength  over  the  heani.  In  jump- 
ing to  the  right,  the  left  foot  passes  between  holh  hands,  the 
right  hand  lets  go,  and  the  left  guides  the  body  in  its  fall.  In 
junipiug  to  the  left,  the  right  foot  passes  between  both  hands. 

In  whatever  direction  this  jump  he  made,  you  ought  not  only 
to  be  master  of  your  equilil>riuni,  but  must  also  he  able  to  point 
out,  before  jumping,  the  place  where  you  intend  to  fall,  observ- 
ing at  the  same  time  to  come  on  the  ground  on  both  feet,  the 
knees  projected  forward,  the  hands  ready  to  neutralize  the 
fall  if  necessary. 

Parallel  Bars. — The  instruments  employed  to  perform  the  ex- 
ercises here  described,  are  two  pieces  of  wood  from  six  to  eight 
feet  in  length,  and  four  inches  square,  the  edges  rounded.  For 
grown  men  they  are  fixed  at  two  feet  distance  from  one  an- 
other, and  for  children,  at  eighteen  inches,  supported  by  two 
round  standards  Brmly  fixed  in  the  ground,  and  from  three  to 
four  feet  high,  according  to  the  stature  of  the  boys. 

It  is  necessary  that  during  the  exercises  the  instructor 
should  always  nmain  near  the  boy  who  is  exercising,  on  pur- 
pose to  assist  hi[n  if  he  should  make  a  false  movement. 

Balanciiuj,  No.  1. — Ueing  placed  in  the  middle  of  the  bars, 
and  between  both,  put  your  hands  right  and  left  on  each  bar  on 
the  same  line.  After  a  little  jump  upwards,  preserve  your  equi- 
librium on  both  wrists,  the  legs  close,  and  in  that  position  which 
we  call  the  first  :  then  communieate  to  your  body  a  gentle  move- 
ment of  balancing  from  behind,  forw  aids,  and  continue  so  se- 
veral times.  In  the  beginning,  it  is  necessary  to  observe,  not 
to  hritig  the  feet  ton  high  to  make  this  exercise  wilh  precision, 
and  without  making  any  movement  with  the  arms  ;  the  body 
moving  as  it  were  upon  a  pivot. 

To  briny  both  legs  ocer. — From  the  first  position,  after  a  little 
movement  of  balancing,  bring  both  legs  close  and  at  once,  over 
one  of  the  bars  forwards  without  touching  it,  or  moving  your 
hands  from  iheir  place.  The  same  ought  to  be  made  backwards 
right  and  left. 

Crossing. — After  having  made  several  times  the  preceding 
exercises,  and  got  some  readiness  in  them,  you  can  try  this : 
having  both  legs  on  the  right  (where  the  right  hand  lies)  bring 
them  in  at  once  upon  the  left  backwards,  after  that  between, 
then  over  the  left  forwards,  from  thence  over  the  right  back- 
wards, and  continue  on  in  the  same  manner  from  right  back- 
wards to  the  left  forwards,  betvveen,  over  the  tight  forwaids, 
and  over  the  left  backwards. 

Doubling. — Having  both  legs  over  the  left  bar,  forwards, 
bring  them  close,  aud  without  falling  between,  or  touching  the 
bars,  place  them  over  the  right  forwards,  then  over  the  left,  aud 
continue  so  for  some  time.  The  same  exercise,  behind,  is 
much  more  diflicult,  but  by  practice  you  may  acquire  readiness 
in  this  as  well  as  in  the  former.  Observe  to  bring  the  body 
forwards  at  the  same  lime  that  you  bring  your  legs  over  both 
bars. 

To  Jump  out. — After  having  communicated  to  the  body  a 
movement  of  balance,  the  moment  in  which  the  legs  are  raised 
over  the  bars,  jump  backwards  over  the  right,  without  touching 
it  with  the  feet  or  waist ;  then  perform  the  same  jump  forwards. 
By  the  vaulting  jump  you  tnay  easily  come  between  the  bars, 
and  also  bring  your  body  over  both,  without  touching  them 
otherwise  than  with  your  hands.' 

To  rise  up,  fixed  by  the  legs. — Sitting  upon  one  of  the  bars, 
place  the  upper  part  of  your  feet  under  the  lower  part  of  the 
other  bar,  and  slide  backwards  upon  yorir  thighs  till  you  come  to 
hang  in  the  joints  of  your  knees.  In  this  position  the  points  of 
your  feet,  and  the  upper  part  of  your  calves,  are  the  only  part 
of  the  body  whicli  touch  the  bars.  Also  fixed,  bring  the  upper 
part  of  your  body  gently  down  and  backwards,  laying  your 
hands  crossed  upon  the  chest,  and  holding  the  head  upright, 
then  raise  up  jour  trunk  several  limes.  At  the  beginning  make 
this  exercise  no  more  than  five  or  six  times  without  rest.  When 
once  accustomed  to  it,  you  may  perfiirm  it  forty  or  fifty  times 
without  any  ill  conse(|uence  attending  it. 

Ffluving  upon  the  Hands  forwards  and  bachwnrds, — To  perform 
this  exercise  cither  forwards  or  backwards,  it  is  necessary  to 
make  but  litllc  movement  in  sliding  your  hands  upon  the  bar, 
holding  the  body  upright.  No.  1. 

Advancing  by  Leaps. — From  the  first  position,  after  having 


communicated  to  the  body  an  impulsion  forwards,  lift  both 
hands  at  once,  and  bring  them  forwards  upon  the  bars,  keeping 
them  always  in  the  same  line.  To  execute  this  exercise  back- 
wards, it  is  necessary  to  keep  the  upper  part  of  the  body  as 
much  forwards  as  possible. 

To  rise,  and  sink  down,  No.  2. — In  equilibrium  in  the  middle 
of  tlie  bars,  place  the  legs  backwards,  the  heels  close  to  the 
upper  part  of  the  thigh.  From  this  position  come  gently  down 
till  the  elbows  rest  upon  the  bars  ;  then  rise  up  gently  without 
any  impulse,  or  touching  the  ground  with  your  feet.  This  ought 
to  be  repeated  several  times  without  resting.  As  soon  as  you 
can  perform  this  easily,  in  rising  up  try  to  bring  the  knees  as 
liigli  as  possible  in  the  direction  of  the  face. 

To  touch  the  ground  with  the  knees. — In  this  exercise  the  legs 
are  folded  backwards,  and  the  same  movements  are  made  as 
in  the  former,  by  going  gently  down  between  the  bars,  till  the 
knees  touch  the  ground,  moving  up  and  down  several  times. 

VECTOR,  in  Astronomy,  a  line  supposed  to  be  drawn  from 
any  planet  moving  round  a  centre,  or  the  focus  of  an  ellipsis,  to 
that  centre  or  focus. 

To  VEER  AND  Haul,  to  pull  a  rope  tight  by  drawing  it  in 
and  slackening  it  alternately  till  the  body  to  which  it  is  applied 
acquires  an  additional  motion  like  the  increased  vibrations  of  a 
pendulum,  so  that  the  rope  is  strained  to  a  greater  tension  h  iili 
more  facility  and  despatch  ;  this  method  is  particularly  used  in 
hauling  the  bowlines.  The  wind  is  said  to  veer  and  haul  wlicn 
it  alters  its  direction,  and  becomes  more  or  less  fair.  Tlius 
it  is  said  to  veer  aft,  and  haul  forward. 

VEERING  is  the  operation  by  which  asldp,  in  changing  her 
course  from  one  board  to  the  other,  turns  her  steru  to  wind- 
ward.    See  the  article  Ware. 

VEIN,  among  Miners,  is  that  space  which  is  bounded  with 
woughs,  and  contains  ore,  spar,  canck,  clay,  chirl,  croil,  brow- 
heu,  pilcher-cliirt,  cur,  which  the  philosophers  call  the  mother 
of  metals,  and  sometimes  soil  of  all  colours.  When  it  hears 
ore,  it  is  called  a  quick  vein;  when  no  ore,  a  dead  vein. 

VELVET,  a  rich  kind  of  stulf,  all  silk,  covered  on  the  outside 
with  a  close,  short,  fine,  soft  shag,  the  other  side  being  a  very 
strong  close  tissue. 

VENEERING,  VANEEUiNt;,  or  Fineering,  a  kind  of  marque- 
try or  inlaying,  whereby  several  thin  slices  or  leaves  of  line 
woods,  of  diflerent  kinds,  are  applied  and  fastened  on  a  ground 
of  some  common  wood.  Tliere  are  two  kinds  of  inlaying,  the 
one  which  is  the  most  common  and  more  ordinary,  goes  no 
farther  thau  the  making  of  compurtuienls  of  dilferent  woods  ; 
tlie  other  requires  much  more  art,  in  representing  flowers, 
birds,  and  similar  figures.  The  first  kind  is  properly  called 
veneering,  the  latter  is  more  properly  called  marquetry.  The 
wood  used  in  veneering  is  first  sawed  out  into  sUces  or  leaves 
about  a  line  in  thickness;  i.e.  the  twelfth  part  of  an  inch.  In 
order  to  saw  them,  the  blocks  or  planks  are  placed  upright,  in 
a  kind  of  sawing  press.  These  slices  are  afterwards  cut  into 
narrow  slips,  and  fashioned  divers  ways,  according  to  the 
design  proposed ;  then  the  joints  having  been  exactly  anl 
nicely  adjusted,  and  the  pieces  brought  down  to  their  proper 
thickness  with  several  planes  for  the  purpose,  they  are  gluej 
down  on  a  ground  or  block  with  good  strong  English  glue. 
The  pieces  being  thus  jointed  aud  glued,  the  work,  if  small,  is 
put  in  a  press  ;  if  large,  it  is  laid  on  a  bench,  covered  with  a 
board,  and  pressed  down  with  poles  or  pieces  of  wood,  one  end 
of  which  reaches  to  the  ceiling  of  the  room,  and  the  other  bears 
on  the  board.  When  the  glue  is  thoroughly  dry,  it  is  taken  out 
of  the  press  and  finished,  first  with  little  planes,  then  with 
scrapers,  some  of  which  resemble  rasps,  which  take  ofl"  the 
dents,  Sec.  left  by  the  planes.  After  it  has  been  sufficiently 
scraped,  they  polish  it  with  the  skin  of  a  dog-fish,  wax,  and  a 
brush,  or  polisher  of  shave-grass  ;  which  is  the  last  operation. 

VENOM.     See  Poison. 

VENTILATION,  comprises  the  various  modes  by  which 
impure  air  is  removed  or  renovated  by  intioducing  a  current 
of  pure  almospherie  air. 

VENTILATOR,  a  machine  by  which  the  noxious  air  of  any 
close  place,  as  a  hospital,  gaol,  ship,  chamber,  &c.  may  he 
changed  for  fresh  air. 

VENTRILOQUISM,  an  art  by  which  certain  persons  can  so 
modify  their  voice  as  to  make  it  appear  to  the  audience   to 
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proceed  from  any  distance,  and  in  aii)  (lirc<li(>ii.  Il  npiitais 
that  venltili)(|uisni  is  the  art  of  Miiiiiicry,  an  iiiiilnliun  ap- 
pliinl  to  sounds  of  every  descriplion,  and  atlendid  with  eir- 
cunistanccs  which  produce  an  cnlirlainin^  drirption,  and  Irad 
the  her\rcrs  to  imagine  that  the  voice  proceeds  from  dilVcrent 
situations.  When  distant,  and  consei|uently  lower  voices  are 
to  lu'  iinilaled,  the  artieulalinn  may  l)e  ;;iveii  with  sulticient 
distinctness,  without  moving  the  lips,  or  altering  the  eounle- 
n.ince.  It  was  by  a  supposed  supernatural  voice  of  this  kind, 
from  a  ventrilo(|uist,  that  the  famous  musical  small-coal  man, 
Thomas  Hiitton,  received  a  Harning  of  his  death,  which  so 
greativ  allcetcd  him  that  he  did  not  survive  the  allright. 

VEXl'R,  the  neighhourhood  from  whence  juriis  are  to  be 
siinmioned  for  trial  of  causes.  In  local  actions,  as  of  trespass 
and  ejectment,  tlie  vcnne  is  to  be  from  the  ni  iglibourlioud  of  the 
place  where  the  lands  in  question  lie;  and  in  all  real  actions 
the  venue  must  be  laid  in  llic  county  where  the  property  is  for 
which  the  action  is  brought. 

VKNUS.in  Astronomy,  one  of  the  inferior  planets,  revolving 
round  the  sun  in  an  orbit  between  that  of  Mercury  and  the 
Earth. 

VEPUECUL.'E,  diminutive  from  vepr<'S,  "  a  biiar  or  bram- 
ble," the  name  of  the  thirty-first  order  in  Limia-us's  Fragments 
of  a  Natural  Method. 

VERB,  in  (iraraniar,  a  word  serving  to  express  what  we 
affirm  of  any  subject,  or  attribute  to  it. 

VERDICT,  the  answer  of  a  jury  made  upon  any  cause,  civil 
or  criminal,  committed  by  the  court  to  their  examination;  and 
this  is  two-fold,  general  or  special.  A  general  verdict  is  that 
which  is  given  or  brought  into  the  court  in  like  general  terms 
to  the  general  issue  ;  as,  guilty  or  not  guilty  generally.  A  spe- 
cial verdict  is,  when  they  say  at  large  that  such  a  thing  they 
(ind  to  be  done  by  the  defendant  or  tenant  so  declaring  the 
course  of  the  fact,  as  in  their  opinion  it  is  proved  ;  and  as  to 
the  law  upon  the  fact,  they  pray  the  judgment  of  the  court; 
and  this  special  verdict,  if  it  contain  any  ample  declaration  of 
the  cause  from  the  beginning  to  the  end,  is  also  called  a  verdict 
at  large.  A  special  verdict  is  usually  found  where  llicre  is  any 
dilliculty  or  doubt  respecting  the  laws,  when  tliejury  state  the 
facts  as  proved,  and  pray  the  advice  of  the  court  thereon.  A 
less  expensive  and  more  speedy  mode,  however,  is,  to  find  a 
verdict  generally  for  the  plaintilf,  subject,  nevertheless,  to  the 
opinion  of  the  judge,  or  the  court  above,  or  a  special  case 
drawn  up  and  settled  by  counsel  on  both  sides. 

VERUIGRLS,  is  an  acetate  of  copper,  useful  in  the  arts  as  a 
pigment. 

VERGEU.S,  certain  olTicers  of  the  courts  of  King's  Ucnch  and 
Common  Picas,  whose  business  it  is  to  carry  wliite  wands 
before  the  judges.  There  are  also  vergers  of  cathedrals,  who 
carry  a  rod,  tipped  with  silver,  before  the  bishop,  dean,  &c. 

VERJUICE,  a  liquor  obtained  from  grapes  or  apples  unfit 
for  wine  or  cider;  or  from  sweet  ones  whilst  yet  aeid  and 
unripe. 

VERMES,  in  Natural  History,  the  last  class  of  the  animal 
kingdom,  according  to  the  Linnsan  system.  The  animals  in 
this  class  are  not  merely  those  commoidy  known  by  the  name 
of  worms,  but  likewise  those  which  have  the  general  character 
of  being  •'  slow  in  motion,  of  a  soft  substance,  extremely  tena- 
cious of  life,  capable  of  reproducing  such  parts  of  their  body 
as  may  have  been  taken  away  or  destroyed,  and  inhabiting 
moist  places."  There  are  five  orders  in  this  class,  viz.  the 
infusoria,  intestina,  mollusca,  testacca,  zoophyta. 

VERMICELLI,  a  composition  of  Hour,  cheese,  yolks  of 
eggs,  sugar,  and  saffron,  reduced  to  a  paste,  and  formed  into 
ong  slender  pieces  like  worms,  by  forcing  it  with  a  piston 
through  a  number  of  little  holes. 

VERMIN,  a  collective  term  which  includes  ilic  various  sorts 
of  small  animals  that  are  injurious  to  the  corn,  fruit,  and  other 
produce  of  the  farmer. 

VERNIER,  a  scale  adapted  for  t!ie  gradation  of  mathematical 
instruments. 

VERSE.     See  Poetry. 

VERSED  Sine  oi-  an  Auch,  a  segment  of  the  di.Tnietcr  of  a 
circle,  lying  between   the  foot  of  a   right  sine  and   the  lower 
extremity  of  the  arch. 
VERTICAL  Chicle,   in  Astronomy,   a  great  circle  of  the 


sphere  passinf;  throuf;h  the  zenith  and  nadir,   and  cutting  the 
huri/.on  at  right  angles  :  it  is  otherwise  called  a/imuih. 

Vi.KritAL  I'luiir,  in  I'erspccti\e,  is  a  plane  perpeniliiuhir  to 
the  geoinetrieal  plane,  passing  through  llie  eye,  and  culling  the 
pcrspeclivi!  pbini'  at  ligiil  angles. 

Vi;Sl'i;i{TILI(),  the  Jidt,  in  Natural  History,  a  genus  of 
mammalia,  of  the  order  primates.  Generic;  character  :  teeth 
erect,  sharp-pointed,  approximated  ;  fore-feet  palmaled,  with  a 
membrane  surrounding  the  body,  and  by  uhjeli  the  animal  is 
enabled  to  lly.  Hats  lly  only  by  night,  in  <|uesl  of  their  lood, 
consisting  of  gnats  and  mollis,  and  when  deprived  of  their  eyes 
.appear  to  feel  no  want  of  ihein,  ha\irii;  a  su|iplemenlary  power 
of  pc'rception,  by  which  they  avoid  objects  in  the  way  with 
nearly  as  much  precision  as  in  their  perfect  stale.  In  cold 
climates  they  pass  the  winter  in  torpor,  assembling  in  holes 
and  in  caverns,  in  wliieli  they  are  occasionally  seen  adhering  in 
great  numbers  to  the  walls,  and  sometimes  suspended  by  their 
hind  legs.  The  bones  of  the  exlreiiiili<s  of  the  fore-legs  of  bals 
are  continued  into  long  and  thin  processes,  (onnceteil  by  a  tine 
and  almost  tr;iiisparenl  skin,  whieli  they  are  enabled  to  unfold 
optionally  for  liighl,  or  to  withdraw  into  a  very  small  compass, 
when  they  wish  to  repose.  The  general  division  is  into  those 
which  have  tails, and  those  which  have  none.  There  are  twenty- 
five  species. 

VESSEL,  a  general  name  given  to  all  the  different  sorts  of 
ships  whieli  are  navigated  in  the  ocean,  or  in  canals  and  rivers. 
It  is,  however,  more  particularly  applied  to  those  of  the  smaller 
kind,  furnished  with  one  or  two  masts. 

VESTIBULE,  in  .Vridiiteeturc.  a  kind  of  entrance  into  a 
large  building  ;  being  a  place  before  the  hall,  or  at  the  bottom 
of  the  staircase. 

VESTRY,  a  place  adjoining  to  a  church,  where  the  vest- 
ments of  the  minister  are  kept ;  also  a  meeting  at  such  place 
where  the  minister,  churchwarden,  and  principal  men  of  most 
parishes,  at  this  day  make  a  parish  vestry. 

VESUVIAN,  a  mineral  found  in  lava,  especially  at  Vesuvius, 
and  formerly  confounded  with  hyacinth.  Its  colour  is  brown 
or  greenish.  It  is  found  in  masses,  but  usually  crystalizcd  in 
rectangular  eight-sided  prisms.  The  primitive  form  of  its 
crystal  is  the  cube.     The  specific  gravity  is  from  3  USJ  to  ;3'4. 

VIBRATION,  in  Mechanics,  a  regular  reciprocal  motion  of 
a  body,  as  a  pendulum,  &e.  which,  being  freely  suspended, 
swings,  or  oscillates,  first  this  way,  then  that. 

VICAR,  one  who  supplies  the  place  of  another.  The  priest 
of  every  parish  is  called  rector,  unless  the  pia'dial  tithes  are 
appropriated,  and  then  he  is  styled  vicar,  and  when  rectories 
are  appropriated,  vicars  are  to  supply  the  rector's  place.  Prior 
to  the  Reformation,  when  the  patronage  of  a  parish  was  iu  the 
hands  of  a  religious  house,  the  monks  usually  detained  the 
larger  portion  of  the  tithes,  and  appropriated  a  certain  portion 
for  the  support  of  the  vicar  whom  they  appointed  to  perform  the 
duties.  Su'di  tithes  are  now  enjoyed  by  the  vicar,  and  the 
other  tithes  by  the  lay  impropriator,  or  other  parlies  who 
inherit  the  property  of  the  religious  houses. 

VICE,  in  Sinilhery,  and  other  arts  employed  in  metals,  is  a 
machine  or  instrument,  serving  to  hold  fast  any  thing  they  are 
at  work  upon,  whether  it  is  to  be  lilcd,  bent,  riveted,  JvC. 

Vice,  Hand,  is  a  small  kind  of  vice  serving  to  hold  the  lesser 
works,  that  re(|uire  often  turning  about. 

Vice  is  also  a  machine  used  by  the  glaziers  to  turn  or  draw 
lead  into  flat  rods,  with  grooves  on  each  side  to  receive  the 
edges  of  the  glass. 

^'ILLAIN,  or  Villein,  in  our  ancient  customs,  denotes  a 
man  of  servile  and  base  condition,  ri:.  a  bondman  or  servant; 
and  there  were  anciently  two  sorts  of  bondmen  or  villains  in 
England  ;  the  one  termed  a  villain  in  gross,  who  was  imme- 
diately bound  to  the  person  of  his  lord  and  his  heirs  ;  the  other, 
a  villain  regardant  to  a  manor,  he  being  bound  to  his  lord  as  a 
member  belonging  and  annexed  to  the  manor  w  hereof  the  lord 
was  owner  ;  and  he  was  properly  a  pure  villain,  of  whom  the 
lord  took  redemption  to  innrry  his  daughter,  and  to  make  him 
free  ;  and  whom  the  lord  might  put  out  of  his  lands  and  tene- 
ments, goods  and  chattels,  at  his  will,  and  beat  and  chastise, 
but  not  maim  him. 

VINEG.VR,  is  a  liquid  of  a  reddish  or  yellowish  colour,  a 
pleasant  sour  taste,  and  an  agreeable  odour.     Its  specific  gra- 
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vily  varies  from  1  0135  to  102ol,  and  it  differs  also  in  its  oilier 
properties,  accordins  to  the  liquid  form  in  wliicli  it  has  been 
procured.'  It  is  very  subject  to  decomposition;  but  Scliecle 
discovered  that  if  it  is  made  to  boil  for  a  few  moments,  it  may 
be  kept  afterwards  for  a  long  time  withoutaiteration.  Besides 
acetic  acid  and  water,  vinegar  contains  several  other  ingre- 
dients, such  as  mucilage,  tartar,  a  colouring  matter,  and  oflen 
also  two  or  more  vegetable  acids.  When  dislilled  at  a  tempe- 
rature not  exceeding  that  of  boiling  water,  till  about  two  thiids 
of  it  have  passed  over,  all  these  impurities  are  left  behind,  and 
the  product  is  pure  acid  diluted  willi  water.  See  Aciu  and 
Chemistry. 

VINERY,  in  Gardening,  a  sort  of  garden  erection,  consisting 
of  a  wall  twelve  or  fourteen  feet  high,  extending  from  east  to 
west,  furnished  witli  stoves,  flues,  a  roof,  and  lights  of  glass, 
for  the  protection  and  cultivation  of  vines.  The  double  vinery, 
in  the  Plate,  is  an  improvement  on  the  old  s>stem,  the  advan- 
tages of  which  must  appear  obvious  on  inspeclion.  The  build- 
ings will  be  attended  with  some  additional  expense;  but  wher- 
ever a  trial  has  been  made,  the  experiment  has  fully  answered 
every  reasonable  expectation. 

VINEYARD,  a  plantation  of  vines. 

VIOL,  among  sailors,  the  anchor  rope,  as  it  is  thus  pro- 
nounced, but  which  is  more  generally  spelt  vot/ol.  This  name 
is  more  particularly  applied  to  a  thick  rope,  which  being 
attached  to  the  cable,  passes  through  a  large  block,  and  thence 
to  the  fore  capstan  :  when  it  goes  direct  from  the  cable  to  the 
main  capstan,  it  is  more  usually  called  the  messenger. 

Viol,  a  stringed  instrument,  resembling  in  shape  and  tone 
the  violin,  of  which  it  was  the  origin  ;  that  impressive  and  com- 
manding instrument  being  little  more  than  an  improvement  of 
the  old  viol. 

VIOLA,  a  tenor  violin.  This  instrument  is  similar  in  its 
tone  and  formation  to  the  violin,  but  its  dimensions  are  some- 
what greater,  and  its  compass  a  hfth  lower  in  the  great  scale 
of  sounds. 

VIOLIN,  or  Fiddle,  a  well-known  stringed  instrument,  of 
brilliant  tone  and  active  execution.  The  four  strings  of  which 
it  consists,  are  tuned  in  fifths  from  each  other.  The  pitch  of 
the  lowest  string  is  G,  under  the  second  ledger  line  in  the  treble 
stave;  consequently  that  of  the  next  is  D,  under  the  first  line 
of  the  stave  ;  the  pitch  of  the  next  above  that,  A  on  the  second 
space  ;  and  that  of  the  upper  string,  E  on  the  fourth  space. 

VIOLO  \CELLO,  a  bass  viol,  containing  four  strings,  the 
lowest  of  ..  hich  is  tuned  to  double  C.  The  strings  are  in 
fifths,  consequently  the  pitch  of  that  next  the  gravest  is  C 
gamut;  that  of  the  next,  D  on  the  third  line  in  the  bass;  and 
that  of  the  upper  string,  A  on  the  fifth  line. 

VISION.     See  Optics. 

VITAL  AIR.  Pure  air  or  oxygen,  is  one  of  the  consti- 
tuent parts  of  atmospherical  air,  and  is  useful  in  the  germi- 
nation of  grain  and  seeds,  the  vegetation  and  growth  of  plants, 
and  is  essential  to  the  support  of  animal  life.  In  reference  to 
the  latter,  it  is  inhaled  by  respiration  ;  but  on  the  nature  of  its 
operation  there  have  been  many  theories,  each  of  which  has  its 
advocates  and  followers,  without  being  supported  by  conclusive 
arguments,  or  established  on  incontrovertible  principles. 

VITRIFICATION.     See  Glass. 

VITRIOL,  M.\KT1AL,  or  Sulphat  of  Iron.  In  commerce  it  is 
usually  denominated  green  vitriol  or  copperas.  It  is  not  pre- 
pared by  dissolving  iron  in  sulphuric  acid,  but  by  moistening 
the  pyrites,  which  arc  found  native  in  abundance,  and  exposing 
them  to  the  open  air.  They  are  slowly  covered  with  a  crust  of 
sulphat  of  iron,  which  is  dissolved  in  water,  and  afterwards 
obtained  in  crystals  by  evaporation.  Sometimes  the  salt  is 
found  ready-formed,  either  in  a  state  of  solution  in  water,  or 
nn'xed  with  decayed  pyrites.  In  some  cases  it  is  found  neces- 
sary to  roast  the  pyrites  before  they  can  be  made  to  undergo 
spontaneous  decomposition.  Sulphat  of  iron  has  a  fine  green 
colour.  Its  crystals  are  transparent  rliomboidal  prisms,  the 
faces  of  which  are  rhombs,  with  angles  of  7!i  dcg.  ,50  niin. 
and  100  deg.  lOmin.  inclined  to  each  other  at  angles  of  !)8deg. 
37  min.  and  HI  deg.  23  rain.  It  has  a  very  strong  styptic  taste, 
and  always  redd<  ns  vegetable  blues.  lis  specific  gravity  is 
I  8,39!).  It  is  soluble  in  about  two  parts  of  cold  water,  and  in 
Jths  of  its  weight  of  boiling  water.     It  is  insoluble  in  alcohol. 


VOLCANO,  in  Natural  History,  a  burning  mountain,  or  one 
that  occasionally  vomits  forth  fire,  flame,  ashes,  cinders,  &c. 
Volcanoes  aie  peculiar  to  no  climate,  and  have  no  necessary 
connexion  with  any  other  mountains,  but  seem  to  have  some 
wiih  the  sea,  being  generally  in  its  neighl)ourhood  ;  they  fre- 
quently throw  out  matter  which  belongs  to  the  sea,  as  the  relics 
of  fishes,  sea-weed,  and  sometimes  sea-water  itself.  The  most 
celebrated  volcanoes  are  those  of  f)tna  and  Vesuvius. 

VOLCANOES  IN  THE  Moon.  As  the  moon  has  on  its  sur- 
face mountains  and  valleys  in  common  with  the  earth,  some 
modern  astronomers  have  discovered  a  still  greater  similarity, 
viz.  that  some  of  these  are  really  volcanoes  emitting  fire  as  those 
on  t!ie  earth  do.  An  appearance  of  this  kind  was  discovered 
some  years  ago  by  i>on  Ulloa  in  an  eclipse  of  the  sun.  It  was 
a  small  bright  spot,  like  a  star,  near  the  margin  of  the  moon, 
and  which  he  at  that  time  supposed  to  have  been  a  hole,  with 
the  sun's  light  shining  through  it.  Succeeding  observations, 
however,  have  induced  astronomers  to  attribute  appearances  of 
this  kind  to  the  eruption  of  volcanic  fire ;  and  Dr.  Herschel  has 
parti'MjIaily  observed  several  eruptions  of  the  lunar  volcanoes. 

VOLLEY  OF  Small  Arms,  a  discharge  of  several  muskets 
at  the  saiue  instant. 

VOLTAISM.     See  Galvanism. 

VOLUNTEER,  implies  a  man  who,  being  in  the  king's  ser- 
vice, freely  ofl'ers  himself  to  serve  in  a  particular  expedition  of 
danger  and  fatigue. 

VOLUTE,  a  spiral  scroll,  used  in  the  Ionic  and  Composite 
capitals,  whereof  it  makes  the  principal  characteristic  and 
ornament. 

VORTEX,  a  whirlwind,  or  sudden  rapid  or  violent  motion 
of  the  air  in  gyres  or  circles.  Sometimes  it  implies  an  eddy  or 
whirlpool,  or  a  body  of  water,  in  certain  seas,  or  rivers  which 
runs  rapidly  around,  forming  a  sort  of  cavity  in  the  middle. 

Vortex,  in  the  Cartesian  philosophy,  is  a  system  or  col- 
lection of  particles  of  matter,  moving  the  same  way,  and  round 
the  same  axis. 

VOWEL,  in  Grammar,  a  letter  which  affords  a  complete 
sound  in  itself.  In  our  language  there  are  six  in  number, 
rt,  e.  i,o,  V,  iind  y. 

VOYAGE,  any  distance  passed,  or  to  be  passed,  at  sea, 

VULCANIC  THEORY  OF  THE  EARTH.  This  theory, 
also  called  Plutonic,  in  opposition  to  the  Neptunian  theory, 
(which  supposes  all  matter  to  have  formerly  been  dissolved  in 
a  fluid,  and  to  have  gradually  been  deposited  in  the  forms  in 
which  we  now  find  it,)  supposes,  that,  formerly  the  world  was 
in  a  fluid  state,  by  the  power  of  heat;  on  the  abatement  of 
which,  rocks  became  solid  ;  and  that  the  inequalities  of  surface 
of  hills  and  mountains  have  been  caused  by  the  force  of  inter- 
nal fire  elevating  them  above  the  common  level.  It  assumes 
that,  at  great  depths  in  the  mineral  regions,  an  immense  heat 
is  constantly  present,  and  that  this  heat  operates  in  the  fusion 
and  the  consolidation  of  the  substances  deposited.  To  the 
action  of  this  heat,  the  formation  of  all  our  strata  is  attributed. 
They  are  conceived  to  be  the  wrecks  of  a  former  world,  which 
have  been  more  or  less  perfectly  fused  by  this  agent,  and  by 
subsequent  cooling  have  been  consolidated.  The  subterra- 
neous fire  being  placed  at  immense  depths,  the  substances  on 
which  it  operates  must  be  under  a  vast  pressure.  This  prevents 
their  volatilization  in  whole  or  in  part,  and  from  this  circum- 
stance it  explains  appearances,  in  minerals  and  qualities,  which 
they  possess,  whicli  would  otherwise  appear  inconsistent  with 
the  supposition  of  their  being  formed  by  fire. 

VULGATE,  a  very  ancient  Latin  translation  of  the  Bible,  and 
the  only  one  the  church  of  Rome  acknowledges  authentic.  It 
is  by  St.  .lerome,  and  was  made  almost  word  for  word  from 
the  Greek  of  the  LXX.  The  author  of  the  version  is  not 
known,  nor  so  much  as  guessed  at. 

Vulgute  of  the  Aeic  Testament. — This  the  Romanists  generally 
hold  preferable  to  the  comiu  )n  Greek  text,  in  regard  it  is  this 
alone,  and  not  the  Greek  text,  that  the  Council  of  Trent  had 
declared  authentic.  Accordingly  that  church  has,  as  it  were, 
adopted  this  edition.  The  priests  read  no  other  at  the  altar, 
the  preachers  quote  no  other  In  the  pulpit,  nor  the  divines  in 
the  schools. 

VULTUR,  the  Vulture,  in  Natural  History,  a  genus  of  birds 
of  the  order  accipitres. 
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VV>  is  llie  twcnt) -first  letter  of  our  alpliabet. 

WACKKN,  H  iniiicral  lliiit  occurs  in  mass;  souiotiims  it 
forms  slriita,  l)ut  iiion-  fitiniciillj  it  runs  in  veins.  Colour  dark 
Urcenisli-gray,  hImcIi  ofliu  passes  to  inountain-Krcen,  or  hlaek- 
isli-green.  Specilic  gravity  from  2'5  to  2'D.  Easily  melts  be- 
fore llie  bloupipe. 

WAD.  or  Wadiuvg,  in  Gunnery,  a  stopple  of  paper,  hay, 
straw,  old  rope-yarn,  or  tow,  rolled  up  like  a  ball,  or  a  short 
cylinder,  and  forced  into  a  uun  to  keep  the  powder  close  in  the 
chamber  ;  or  put  up  close  to  the  shot,  to  keep  it  from  rollinf;  out. 
WArUKS,  To  Maki;: — Take  very  fine  Hour,  mix  it  with 
white  of  cpjcs,  isinglass,  ami  a  little  yeast ;  Uiiiiglc  the  mate- 
rials ;  beat  them  well  together;  spread  the  batter,  being  made 
thin  with  gnm-watcr,  on  even  tin  plates,  and  dry  tluoi  in  a 
stove,  then  cut  them  out  for  use.  You  may  make  Iheui  of  w  hat 
colours  you  please,  by  tingeing  (he  paste  with  brazil  or  vermilion 
for  red  ;  indigo  or  vcrditer,  Ike.  for  blue  ;  sall'ron,  turmeric,  or 
gamboge,  &c.  for  yellow. 

WAFT,  a  signal  displayed  from  the  stern  of  a  ship  for  some 
particular  purpose,  by  hoisting  the  ensign  furled  up  together 
into  a  long  roll,  to  the  head  of  its  slafi,  or  to  the  uiizgeu-peek. 
It  is  particularly  used  to  summon  the  ship's  boats  off  from  the 
shore. 

WAOEKS.  In  general  a  wager  may  be  considered  as  legal, 
if  it  is  not  an  incitement  to  a  breach  of  the  peace,  or  to  immo- 
rality ;  or  if  it  does  not  allcct  the  feelings  or  interest  of  a  third 
person,  or  expose  him  to  ridicule  ;  or  if  it  is  not  against  sound 
policy. 

WAGES,  what  is  agreed  upon  by  a  master  to  be  paid  to  a 
servant,  or  any  other  person  that  he  hires  to  do  his  business  for 
liim. 

WAIST,  that  part  of  a  ship  which  is  contained  between  the 
quarter-deck  and  forecastle,  being  usually  a  hollow  space,  with 
an  ascent  of  several  steps  to  either  of  those  places.  When  the 
waist  of  a  merchant  ship  is  only  one  or  two  steps  of  descent 
from  the  quarter-deck  and  forecastle,  she  is  said  to  be  galley- 
built;  but  when  it  is  considerably  deeper,  as  with  six  or  seven 
steps,  she  is  called  frigate-built. 

W.41ST  Cloths,  coverings  of  canvass  or  tarpauling  for  the 
hammocks,  which  are  stowed  on  the  gangways,  between  the 
quarter-deck  and  forecastle. 

WAISTER.S,  people  stationed  in  the  waist  in  working  the 
ship;  and  as  they  have  little  else  of  duty  but  pulling  and  hoist- 
ing, they  are,  for  the  most  part,  selected  from  the  strongest 
landsmen  and  ordinary  seamen. 

WAKE  of  a  Shit,  the  smooth  water  astern  when  she  is  under 
sail ;  this  shews  the  way  she  has  gone  in  the  sea,  whereby  the 
mariners  judge  what  way  she  makes.  For  if  the  wake  is  light 
astern,  they  conclude  she  makes  her  way  forward,  but  if  the 
wake  is  to  leeward  a  point  or  two,  then  they  conclude  she  falls 
to  the  leeward  of  her  course. 

W.\LE,  or  Walks,  in  a  Ship,  those  outermost  timbers  in  a 
ship's  side,  on  which  the  sailors  set  their  feet  in  clind)ing 
up.  As  the  wales  are  framed  of  planks  broader  and  thicker 
than  the  rest,  they  resemble  ranges  of  hoops  encircling 
the  sides  and  bows.  They  are  usually  distinguished  into 
the  mainwalc  and  the  channel-wale;  the  former  is  below 
the  lower-deck  ports,  and  the  latter  between  the  top  of  those 
ports  and  the  sills  of  the  upper-deck  ports.  The  situation  of 
the  wales  being  ascertained  by  no  invariable  rule,  is  generally 
submitted  to  the  judgment  and  fancy  of  the  builder  ;  but  the 
position  of  the  gun-ports  and  scuppers  ought  to  he  parlieulaily 
considered,  that  the  wales  may  not  be  wounded  by  too  many 
breaches. 

WALES,  Wli.i.iAM,  a  respectable  mathematician,  who 
accompanied  Cook  in  his  first  voyage  round  the  world,  as  astro- 
nomer, and  was  afterwards  appointed  mathemalieal  master  at 
Christ's  hospital,  lie  was  author  of  an  Account  of  Astronomi- 
cal Observations  in  the  Soulhern  Hemisphere,  4to.  ;  Stc.  Males 
died  ill  1/99. 
109. 


W \  LLl.S,  Dr.  John,  an  eminent  English  mathematician,  was 
born  at  Asliliird  in  Kent,  in  IliHi.  and  died  in  Oxfuid  in  I'o:), 
in  the  tibtli  y  ear  of  his  age.  Dr.  Wallis  was  tin-  atillior  of  seve- 
ral ingenious  and  learned  works,  on  various  branches  of  the 
■uatheinatics. 

W.'VLL-SIDED,  the  figure  of  a  ship's  side  when,  instead  of 
being  ineurvated,  so  as  to  become  gradually  narrow er  towards 
the  upper  part,  it  is  nearly  perpendicular  to  the  surface  of  the 
water,  like  a  wall.  In  ship-building,  this  was  formerly  called 
wall-reared. 

WAl'KNTAKE,  from  the  Saxon,  the  same  with  what  we 
call  a  hundred,  and  more  especially  used  in  the  northern  coun- 
ties beyond  the  river  Trent. 

WAR.  The  too  frequent  recurrence  of  Ibis  great  and  detest- 
able  calamity,  unfortunately  renders  a  definition  of  the  word 
unnecessary.  If  «e  were  called  upon  to  define  it.  we  would 
say,  it  is  the  «  anion  deslruetion,  the  cold-blooded  slaughter,  of 
the  liumanraee:  we  should  call  it  an  aeiumulation  of  every 
sin  that  degrailes  and  vilifies  mankind  :  we  should  mark  it  as  a 
practice  that  difi'uses  misery,  and  perpetuates  vice  ;  we  should 
say,  that  if  there  is  aburles(|ue  upon  the  boasted  reason  of  man, 
it  is  this — when  iiiillioiis  meet  to  murder  each  other  for  a  quar- 
rel, in  uhich,  in  gc  ner  il,  they  have  not  individually  the  smallest 
interest.     The  poet  «  ho  wrote 

"  One  iiuirder  makes  a  villuin,  millians  a  liero,"  &c. 

deserves  a  statue  of  gold;  and  the  writer  of  that  verse  may 
lift  Ills  head  in  the  proudest  assembly,  and  avow  his  principles 
in  the  face  of  the  world. 

WARDEN,  one  vvliohas  the  charge  of  keeping  of  any  per- 
son or  thing  by  office. 

WARDMOTE,  in  London,  is  a  court  so  called  which  is  kept 
in  every  ward  of  the  city. 

AVARE,  (To)  or  Wear,  to  cause  a  ship  to  change  her  course 
from  one  board  to  the  other,  by  turning  her  stern  to  the  wind. 
Hence  it  is  used  in  the  same  sense  of  veering,  and  in  opposition 
to  tacking,  wherein  the  head  is  turned  to  the  wind,  and  the  stern 
to  leeward.  Since  by  this  movement  the  ship  loses  considerahlj 
more  ground  than  by  tacking,  it  is  rarely  practised,  except  in 
cases  of  necessity,  or  for  delay,  as  when  the  violence  of  the  wind 
and  sea  renders  tacking  impracticable,  or  when  the  course  is 
slackened  to  wait  for  a  pilot,  or  for  some  other  ship,  &c.  In 
order  to  wear  or  veer  the  ship,  the  after  sails  are  brailed  up, 
or  maile  to  shiver  in  the  wind,  whilst  the  head  sails  arc  in- 
creased, the  helm  being  put  hard  a-weather,  or  to  windward  : 
by  which  means  the  forepart  is  turned  about  from  the  wind  ; 
but  as  soon  as  the  wind  will  act  upon  that  quarter,  which  «as 
before  to  lee«ard,  the  after  sails  must  be  extemied  so  as  to 
receive  the  greatest  impulse,  whilst  the  head  sails  are  braced 
obliquely,  whereby  the  vessel  will  uheel  round,  with  her  how 
to  windward,  and  become  close-hauled  upon  the  contrary  tack 
to  that  on  which  she  formerly  stood.  When  the  tempest  is  so 
violent  as  to  prevent  the  use  of  sails,  the  efibrt  of  the  wind 
operates  almost  eipiallj  on  the  opposite  ends  of  the  ship,  so 
that  the  masts  and  yards  situated  at  the  head  and  stern  coun- 
terbalani'e  each  other.  The  efiect  of  the  helm  is  also  consi- 
derably diminished  ;  because  the  head  way,  which  gives  life 
and  vigour  to  all  its  operations,  is  at  this  time  feeble  and  inef- 
fectual. Hence  it  is  necessary  to  destroy  this  equilibriiiiii, 
which  subsists  between  the  mast  and  yaids  afore  and  abafl, 
and  to  throw  the  balance  forward  in  order  to  prepare  for  veer- 
ing or  wearing.  This  is  accordingly  |(erformed  by  bracing  the 
foremost  yards  across  the  direction  of  the  wind,  and  arrang- 
ing those  on  the  main  mast  and  mizzeii  mast  directly  in  the  line 
of  the  wind.  If  this  expedient  proves  unsuccessful,  and  il  is 
!:Iisoliitely  necessary  to  wear,  in  order  to  save  the  ship  from 
(lestiuetion  by  ovcrsittiiig  or  running  ashore,  the  mizzen  mast 
must  instantly  be  cut  aviay,  and  even  the  main-mast,  if  she  yet 
remains  incapable  of  answeri.;g  by  bearing  away  before  the 
wind. 
12  F 
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WARP,  ill  the  Manufaclures,  is  tlic  llueads.  whether  of  silk, 
wool,  linen,  lienip.  Jcc.  that  are  exlciidcd  len?lliwise  on  the 
ucaver's  loom  ;  and  across  which  tlie  workman  by  niearis  (jf 
his  shuttle  passes  the  threads  of  the  woof,  to  form  a  cloth,  rib- 
band, fustiau,  or  otlier  stuff. 

Wakp.  a  rope  or  hawser,  employed  occasionally  to  remove  a 
.ship  from  one  place  to  another  in  a  port,  road,  or  river.  Hence, 
To  Warp,  is  to  change  the  situation  of  a  ship,  by  pulling  hfr 
fiom  one  part  of  a  harbour,  Sec.  to  some  other,  by  means  of 
warps  which  are  attached  to  buoys,  to  other  ships,  to  anchors 
sunk  in  the  bottom,  or  to  certain  stations  upon  the  shore,  as 
posts,  rings,  trees,  &c. 

\VARR.4NT,  a  pra?cippe,  under  hand  and  seal,  to  bring  any 
o.Tender  before  the  person  granting  it;  and  warrants  of  com- 
mitment are  issued  by  the  privy  council,  a  secretary  of  state,  or 
justice  of  the  peace,  &c.  when  there  has  been  a  private  informa- 
tion, or  a  witness  has  deposed  against  an  offender.  A  warrant 
from  any  one  of  the  justices  of  the  Court  of  King's  Bench  extends 
over  all  the  kingdom,  and  is  tested  or  dated  England,  but  a 
warrant  of  a  justice  of  peace  in  one  county,  must  be  backed, 
that  is,  signed,  by  a  justice  of  another  county,  before  it  can  be 
executed  there;  and  a  warrant  for  apprehending  an  English  or 
a  Scotch  offender,  may  be  indorsed  in  the  opposite  kingdom, 
and  the  offender  carried  back  to  that  part  of  the  united  king- 
dom in  which  the  offence  was  connnitted.  This  is  also  now 
extended  to  Ireland,  upon  a  proper  certificate  of  an  indictment 
or  information  filed  in  either  country. 

Warrant  of  an  Alloniey,  is  an  authority  and  power  given 
by  a  client  to  his  attorney,  to  appear  or  plead  for  hinj ;  or  to 
suffer  judgment  to  pass  against  him  by  confessing  the  action  by 
"  nil  dicit,  non  sura  informatus,  &,c." 

Warrant,  the  name  given  to  a  kind  of  commission  oraullio- 
rily  to  those  officers  appointed  by  the  Navy-Board,  while  the 
authorities  granted  by  the  Admiralty  are  styled  commissions. 
Hence,  a  Warrant  Officer,  is  an  ollicer  holding  a  warrant  from  the 
Navy-Board  ;  such  are  (he  master,  surgeon,  purser,  boats- 
wain, gunner,  carpenter,  &c. 

WARRANTY,  a  promise  or  covenant  by  deed,  made  by  the 
bargainer,  for  himself  and  his  heirs,  to  warrant  or  secure  the 
bargainee  and  his  heirs  against  all  men,  for  the  enjoying  any 
thing  agreed  on  between  them. 

WARREN,  is  a  franchise,  or  place  privileged  by  prescription 
or  grant  from  the  king,  for  the  keeping  of  beasts  and  fowls  of 
the  warren;  which  are  coneys,  partridges,  pheasants,  &c. 

WASH,  among  Distillers,  the  fermentable  liquor  used  by 
malt  distillers. 

AVash  Board,  a  broad  thin  plank,  fixed  occasionally  on  the 
top  of  a  boat  or  other  small  vessel's  side,  so  as  to  inciease  the 
height  thereof,  but  may  be  removed  at  pleasure.  It  is  used  to 
prevent  the  sea  from  breaking  into  the  vessel  in  rough  weather. 

WASTE,  is  the  committing  of  any  spoil  or  destruclion  in 
houses,  lands.  Sec.  by  tenants,  to  the  damage  of  tne  heir,  or  of 
Iiim  in  reversion  or  remainder  ;  thereupon  the  writ  or  action  of 
waste  is  brought  for  the  recovery  of  the  thing  wasted,  and 
damages  for  the  waste, 

WATCH,  a  small  portable  machine  for  measuring  time  ; 
having  its  motion  cnnimonly  regulated  by  a  spiral  spring.  Per- 
haps, strictly  speaking,  watches  are  all  such  movements  as  shew 
the  parts  of  time  ;  as  clocks  are  such  as  publish  them  by  strik- 
ing on  a  bell.  &c.  But  commonly  the  term  watch  is  appro- 
priated to  such  as  are  carried  in  the  pocket;  and  clock  to  t!ie 
large  movements,  whether  they  strike  the  hour  or  not. 

Spruiij  or  I'eiululum  Watches,  stand  |iretty  much  on  the 
same  principle  with  pendulum  clocks.  For  if  a  pendulum 
describing  small  circular  arcs,  make  vihrations  of  unequal 
lengths  ill  eipial  times,  it  is  because  it  describes  the  greater  are 
with  a  greater  velocity  ;  so  a  spiing  put  in  motion,  and  niakin',' 
greater  and  less  vibrations  as  it  is  more  or  less  stiff,  and  as  it 
has  a  greater  or  less  degree  of  motion  given  it,  performs  them 
nearly  in  Cijuiil  times.  Hence,  as  the  vibrations  of  the  pendu- 
lum hiid  been  applied  to  large  clocks,  to  rectify  the  ineipiality 
of  their  motions  ;  so  to  correct  the  unequal  motions  of  the 
balance  in  watches,  a  spring  is  ad<led,  by  the  isochronisra  of 
whose  vibrations  the  correction  is  to  be  effected.  The  spring  is 
iisually  wound  into  a  spiral  ;  that,  in  the  little  compass  allotted 
it,  it  may  be  as  long  as  possible  ;  and  may  have  strength  enough 


not  to  be  mastered,  and  dragged  abi.ut  by  the  inetjualities  of 
the  balance  it  is  to  regulate.  The  viSralions  of  the  two  parts, 
\iz.  the  spring  and  the  balance,  should  be  of  the  same  length  ; 
but  so  adjusted,  as  that  the  spring,  being  more  regidar  in  the 
length  of  its  vibrations  than  (he  balance,  may  occasionally  com- 
municate its  regularity  to  the  latter. 

Strikiiiff  Waic/ies,  are  such  as,  besides  the  proper  watch-part 
adapted  to  the  measuring  of  time,  have  a  clock  part  for  striking 
the  hours,  &c. 

Ilepealing  Watches,  are  such  as  by  pulling  a  string,  &.c.  repeat 
the  hour,  quarter,  or  minute,  at  any  time  of  the  day  or  night. 

Of  the  mechanism  of  a  Watch,  properly  so  called.  Watches, 
as  well  as  clocks,  are  composed  of  wheels  and  pinions,  and  a 
regulator  to  direct  the  quickness  or  slowness  of  the  wheels,  and 
of  a  spring  which  communicates  motion  to  the  whoh;  machine. 
But  the  regulator  and  spring  of  a  watch  are  vastly  inferior  to 
the  weight  and  pendulum  of  a  clock,  neither  of  which  can  be 
employed  in  watches.  Instead  of  a  pendulum,  therefore,  we 
are  obliged  to  use  a  balance  (plate,  fig.  1 ,)  to  regulate  the  moiion 
of  a  watch  ;  and  a  spring,  fig.  2,  w  hicli  serves  instead  of  a  weight 
to  give  motion  to  the  wheels  and  balance. 

The  wheels  of  a  watch,  like  those  of  a  clock,  are  placed  in  a 
frame  formed  of  two  plates  and  four  pillars.  Fig.  .'!,  represents 
the  inside  of  a  watch,  after  the  plate,  fig.  4,  is  taken  ofl'.  A  ii' 
the  barrel  which  contains  the  spring,  fig.  2  ;  the  chain  is  rollnl 
about  the  barrel,  "ith  one  end  of  it  fixed  to  the  barrel  A,  fig. 
5,  and  the  other  to  the  fusee  B. 

When  a  watch  is  wound  up,  the  chain  which  was  upon  tljc 
barrel  winds  about  the  fusee,  and  by  (his  means  the  spring  is 
sti  etched;  for  the  interior  end  of  the  spring  is  fixed  bj  a  hook 
to  llie  immoveable  axis  about  which  the  barrel  revolves  ;  the 
exterior  end  of  the  spring  is  fixed  to  the  inside  of  the  barrel, 
which  turns  upon  an  axis.  It  is  therefore  easy  to  perceive  how 
the  spring  extends  itself,  and  how  its  elasticity  forces  the  barrel 
to  turn  round,  and  consequently  obliges  the  chain  which  is  upon 
the  fusee  to  unfold  and  turn  the  fusee  ;  the  motion  of  the  fusee 
is  communicated  to  the  wheel  C,  fig.  5  ;  then  by  means  of  the 
teeth  to  the  pinion  c,  which  carries  the  wheel  D  ;  then  to  the 
pinion  tl,  which  carries  the  wheel  E  ;  then  to  the  pinion  e,  which 
carries  the  wheel  F  ;  then  to  the  pinion  f,  upon  which  is  the 
balance  wheel  G,  whose  pivot  runs  in  the  pieces  A  called  the 
potauce,  and  B  called  a  follower,  which  arc  fixed  on  the  plate 
fig.  4.  This  plate,  of  which  only  a  part  is  represented,  is  applied 
to  that  of  fig.  3,  in  such  a  manner  that  the  pivots  of  the  pinions 
enter  into  boles  made  in  the  plate,  fig.  3.  Thus  the  impressed 
force  of  the  spring  is  communicated  to  the  wheels  :  and  the 
pinion  /"being  then  connected  to  the  wheel  F,  obliges  it  to  turn 
fig.  5.  This  wheel  acts  upon  the  palettes  of  the  verge  1 ,  2,  fig.  1 , 
the  axis  of  which  carries  the  balance  H  H,  fig.  1.  The  pivot 
I  in  the  end  of  the  verge,  enters  into  the  hole  c  in  the  potance 
A,  lig.  4.  In  this  figure  the  palettes  are  represented  ;  but  the 
balance  is  on  the  other  side  of  the  plate,  as  may  be  seen  in 
fig.  6.  The  pivot  3  of  (he  balance  enters  into  a  hole  of  the  cock 
B  C,  fig.  7,  a  perspective  view  of  which  is  represented  in  fig.  8. 
Thus  tlie  balance  turns  between  the  cock  and  (he  potance  c,  fig. 
4,  as  in  a  kind  of  cage.  The  action  of  the  balance  wheel  upon 
the  palettes  1,  2,  fig.  1,  is  the  same  withwhal  we  have  described 
with  regard  to  the  same  wheel  in  the  clock  i.  e.  in  a  walcli,  the 
balance  wheel  obliges  the  balance  to  vibrate  backwards  and 
forwards  like  a  pendulum.  At  each  vibration  of  the  balance,  a 
palette  allows  a  tooth  of  (he  balance  wheel  to  escape  ;  so  that 
the  quickness  of  the  motion  of  the  wheels  is  entirely  determined 
by  the  quickness  of  the  vibrations  of  the  balance;  and  these 
vibrations  of  the  balance  and  motion  of  the  wheels  are  produced 
by  the  action  of  the  spring. 

But  the  quickness  or  slowness  of  the  vibrations  of  the  balance 
depends  not  solely  upon  the  action  of  the  great  spring,  but 
chiofiy  upon  the  action  of  the  spring  a,  b,  c,  called  the  spiral 
spring,  fig.  9,  situated  under  the  balance  H,  and  represented 
in  perspective.  Cg.  C.  The  exterior  end  of  the  spiral  is  fixed  to 
the  pin  a,  fig.  9.  This  pin  is  applied  near  the  plate  in  «,  fig.  C; 
the  interior  end  of  the  spiral  is  fixed  by  a  peg  to  the  centre  of 
the  balance.  Hence  if  tlie  balance  is  turned  upon  itself,  the 
plates  remaining  immoveable,  the  spring  will  extend  itself,  and 
make  the  balance  perform  one  revolution.  Now,  after  the  spi- 
ral is  thus  extended,  if  the  balance  be  left  to  itself,  the  elasticity 
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of  llic  spiral  «ill  IniriL!;  Iiark  llic  lialan<:o,  and  In  lliis  manner 
llic  allciiialc  viliratiotis  if  tlic  balance  an:  produrcd. 

In  (if;.  6,  all  llio  » liocls  above  described  are  represented  in 
svicli  a  inaniior,  that  it  may  be  easily  perceived  at  lirst  sinbt 
how  the  motion  is  euninuinieated  Ircjiii  tbo  barrel  to  the  balance. 

In  Hr.  Ill  are  represented  the  wheels  under  the  dial-plate  by 
which  the  hands  are  moved.  The  pinion  n  is  a<ljnsted  to  the 
force  of  the  prolonired  pivot  of  the  uheci  l>,  li',;.  ."),  ami  is  called 
H  uannon  pinion.  This  «hccl  revolves  in  an  hour.  The  end  of 
tlic  u\is  of  the  pinion  «,  upon  which  the  minute  hand  is  fixed, 
is  S(]uare  ;  the  pinion  fi:;.  HI  isindi'iited  into  the  hIiccI  /).  Hhich 
is  carried  by  the  pinion  n.  V'lg.  II,  is  a  «he<l  lixed  upon  a 
barrel,  into  the  cavity  of  \\liich  the  pinion  «  enters,  and  upon 
which  it  turns  freely.  This  wheel  revolves  in  IhcIvc  hours,  and 
carries  alon;;  with  it  the  hour-hand. 

Such  in  brief  is  the  fjcncral  mechanism  of  a  watch  ;  to  treat 
the  subject  to  the  extent  its  importance  demands  would  recpiirc 
a  volume  :  some  parts  of  the  (;onslruclion  arc  further  explained 
under  the  words  Ualanci-:  and  .Sc  \1'i;mi;n  r  in  this  volume. 

Mr.  Elliot  of  Clerkenwell  has  lately  invented  a  very  siniple 
repcatins  watch,  in  w  liich.  the  motion  is  performed  with  much 
fewer  parts  than  in  the  usual  construction,  by  which  iiic;,ns  he 
is  enabled  to  reduce  the  price  so  low  as  eight  gnincas  for  a  good 
repeater  on  this  principle,  or  to  add  the  repeating  work  to 
another  watch  for  three. 

The  method  by  which  this  repeater  is  so  much  simplilicd  is 
by  the  use  of  a  single  part,  so  contrived  as  to  perform  the  ope- 
rations of  several  :  this  is  a  Hat  ring,  or  eentrclcss  wheel,  of 
nearly  the  same  diameter  as  the  watch,  supportid  in  its  place, 
so  as  to  admit  of  circular  motion,  by  four  grooved  pulleys 
placed  round  its  cxtcrn.il  eirconifcrence,  in  the  sanicmanner  as 
the  part  in  common  dorks  which  denotes  tlie  moon's  age.  This 
part  is  put  in  motion  by  turning  tlio  [icndant,  whose  extremity 
i.s  formed  into  a  small.Nerlie.il  wheel,  which  works  in  teeth  cut 
on  the  external  part  of  tiie  Hat  ring  lor  almost  a  third  of  its  cir- 
cumference. The  lower  part  of  the  ling  contains  the  pins,  at 
right  angles  to  its  face,  which  lift  the  hammers  for  striking  the 
hours  and  quarters  ;  the  internal  part  of  the  ring  contains 
indentations  of  regularly  increasing  depths,  which  receiving  the 
tails  of  the  levers,  whoso  other  extremities  are  pressed  by  their 
springs  against  the  hour  snail  and  the  quarter- snail,  is  by  them 
prevented  from  moving  beyond  a  certain  degree  proper  for  the 
time  :  after  the  pendant  is  turned,  the  ring  is  brought  back  to 
its  first  position,  by  a  box  spring,  round  which  a  fine  chain  is 
coiled,  whose  extremity  is  c<innected  with  the  inner  part  of  the 
ring.  By  turning  the  pendant  to  the  left  the  hour  is  struck, 
and  by  turning  it  to  the  right  the  quarters  are  repeated  ;  and 
the  returning  spring  just  mentioned  is  made  to  operate  in  both 
directions,  by  its  chain  passing  between  two  little  pulleys, 
which  on  either  side  convert  the  direction  of  the  chain  to  the 
line  of  traction  of  the  spring.  Hence  it  is  evident  this  single 
flat  ring  performs  all  the  follow  ing  operations.  I.  It  receives 
the  motion  for  strikingthc  hourfrom  the  pendant.  2.  The  same 
for  striking  the  quarters.  3.  It  carries  the  pins  or  teeth,  which 
lift  the  hour-hammer.  1.  The  same  for  the  ((uarter-hammer.  5. 
It  contains  the  indentations  by  which  the  hour  snail  operates 
on  it  by  its  lever.  C.  The  same  by  which  the  quarter-snail  ope- 
rates on  it.  <■.  It  carries  the  part  that  recoils  the  movement 
which  tells  the  li<iur  to  its  first  position.  8  It  carries  the  part 
for  the  same  purpose,  for  the  quarter  movement.  9.  It  contains 
a  cavity,  which  moves  over  a  fixed  pin,  that  prevents  the  pen- 
dant from  turning  it  too  far.  In  this  ring,  the  same  parts  in 
three  instances  arc  made  to  perform  double  operations,  by 
which  simplicity  of  construction  is  advanced,  apparently,  to  its 
greatest  extent. —  Dr.  (lyrriorij's  IShvlutnics. 

Watch,  in  the  art  of  War,  a  number  of  men  posted  at  any 
passage,  or  a  company  of  the  guards  w  ho  go  on  the  patrol.  At 
sea,  the  term  watch  denotes  a  measure  or  space  of  four  hours, 
because  half  tlic  ship's  company  watch  and  do  duty  in  their 
turns,  so  long  at  a  time,  and  they  are  termed  starboard  watch, 
and  larboard  watch.  These  epithets  allude  to  the  situation  of 
their  hammocks  when  hung  up;  the  two  watches  are,  however, 
occasionally  separated  into  three  or  four  divisions,  as  in  a 
road,  for  an  anchor-wateh,  &c.  Hut  the  ofiiccrs  of  the  navy 
usually  divide  themselves  into  three  watches,  in  order  to  lighten 
their  duty.— Starboard  Watch,   Hony '.     Starbow  Lines,  tloay! 


Larboard  Watch,  Moay  !  Larbow  Lines,  Iloay  I  are  cxela- 
nialions  used  by  the  boatswain's  iiiates  when  siimmoniiig  their 
respective  watches  upon  deck,  to  ridicve  each  other. 

Ancliiir  Watch,  is  a  small  Kuaril  kept  constantly  upon  deck, 
while  the  ship  rides  at  .single  anchor.  Diuj  W'ntcliet,  arc  tlio 
two  reliefs  which  take  place  between  four  and  eight  o'clock  in 
the  afternoon,  each  of  wliicdi  is  only  two  hour.s  ;  the  intent  of 
these  watches  is  to  cliauge  the  turn  of  the  night  watch  every 
twenty-four  hours.  The  First  Watch,  is  from  eight  o'clock  ia 
the  evening  till  twelvi-  at  night.  The  Miilt/lr  Wiilr/i  continues 
from  twelve  till  funr  in  the  morning.  The  Moriitnij  Watch 
comprehends  from  four  to  eight  o'clock  in  the  morning.  See 
t\aiitical  Day,  p.  '21  t.  \  buoy  is  said  to  watch,  when  it  con- 
tinues (loafing  upon  the  surface  of  the  sea. 

Watch,  is  also  a  word  used  in  throwing  the  deep-sea  lead, 
when  each  man,  on  letting  go  the  last  turn  of  line  in  his  hand, 
calls  to  the  next  abaft  him  "  Watch." 

Watch  Classes,  are  the  glasses  employed  to  measure  the 
period  of  the  watch,  or  to  divide  it  into  any  number  of  equal 
parts,  as  hours,  half-hours,  Sic.  so  that  the  several  statioii.s 
therein  may  be  regularly  kept  and  relieved,  as  at  the  helm, 
pump,  lookout,  &c.     See  the  article  Glass. 

W.VTCIIMAN'S  Noctuauy,  the  name  given  loan  instru- 
ment lately  contrived  to  remedy  a  great  defect  in  an  important 
branch  of  the  police  of  great  cities,  that  of  night-watching. 
Every  twent\-four  hours  furnishes  sonic  instance  of  the  inciri- 
caey  of  the  present  system,  by  the  depredations  which  have 
been  committed  in  the  night,  or  by  the  fatal  accidents  which 
occur  from  a  neglect  of  giving  families  timely  warning  in  cases 
of  sodden  fires.  A  respectable  magistrate  (Samuel  Day,  Esq. 
of  Chaiter  Mouse,  Ilinton,  Somersetshire)  has  directed  his  at- 
tention to  the  application  of  a  mechanical  check  upon  the  dili- 
gence and  regularity  of  watchmen,  labourers,  and  all  other 
classes  of  men  whose  duty  requires  that  they  should  attend  at 
certain  places  at  appointed  times  ;  the  instrument  he  has 
invented  for  this  purpose  he  calls  a  Watchman's  yuctuary,  or 
Labourer's  licyulalor. 

The  invention  consists  principally  of  a  large  horizontal  wheel, 
which  is  moved  uniformly  round  every  twelve  hours  by  clock- 
wurk.  The  upper  side  of  this  wheel  is  divided  by  two  circles, 
one  within  the  other  ;  the  outer  one,  or  periphery,  having  the 
hours  and  quarters  marked  on  it,  v^hich  may  be  called  the  late- 
ral side;  the  inner  circle  having  also  a  dial,  which  may  be 
called  the  vertical  one.  The  space  between  these  circles  or 
dials  is  divided  into  cells,  each  cell  corresponding  with  a  i|uar- 
tcr  or  half-hour  of  the  different  hours  marked  on  the  dials;  and 
if  thought  proper,  the  cells  might  be  so  multiplied,  as  that  each 
would  correspond  within  a  period  of  five  minutes.  Such  is  the 
upper  side  of  the  horizontal  wheel,  which  may  be  made  of  cop- 
per, or  tin,  or  various  other  materials,  and  is  about!)  inches  in 
diameter.  The  under  side  of  the  same  has  a  brass  wheel  with 
Itelli,  diameter  .'IJ  inches,  fi.ved  to  its  central  part;  the  teeth  of 
which,  letting  in  with  those  of  a  smaller  wheel  or  pinion,  give 
motion  in  consequence  to  the  large  horizontal  wheel  (of  which 
it  forms  a  part)  by  the  motion  it  receives  from  the  pinion.  This 
pinion  being  set  in  motion  by  the  common  clock-work  and  ;i 
weight  or  spring,  the  revolution  of  the  horizontal  wheel  is  com. 
pleted  once  in  twelve  hours,  and  thus  regularly  going  round, 
will  at  all  times  shew  the  time  of  day  or  night.  .\s  it  moves 
round  it  carries  the  cells  above  mentioned  under  a  kind  of  chink, 
just  large  enough  to  receive  a  token  of  about  the  size  of  a  far- 
thing. This  chink  sinks  down  from  an  external  brass  box, 
which  is  sulliciently  large  to  admit  a  man's  fingers  to  drop  in 
the  token  by  an  external  aperture  or  mouth  of  the  chink,  the 
token  being  directed  perpendicularly  through  this  chink  into 
such  cell  as  is  immediately  under  it,  and  which  must  corre- 
spond with  the  time  of  night  or  day.  The  head  of  the  case  of 
the  machine  has  double  door,'?  in  front ;  the  outw  ard  door  co>eis 
the  whole  face  together,  leaving  a  suflicient  space  above  the 
horizontal  wheel  for  examining  the  tokens  and  faking  them  from 
the  cells,  or  for  removing  the  •vlieel  when  necessary.  A  smaller 
door  opens  in  this  large  one  upon  the  brass  box  abovemenfioned, 
the  opening  of  which  belongs  solely  to  the  watchman,  or  such 
other  person  as  may  be  required  to  use  the  same,  for  the  pur- 
pose of  seeing  the  time  and  dropping  his  tokens,  a  minute  dial 
also  being  placed  under  the  hour-indc.x.     If  it  be  found  more 
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convenient,  a  common  dial  plate,  toshew  llie  hours  and  minutes, 
may  be  placed  instead  of  tlie  minute  dial.  The  great  outer 
door  first  mentioned  is  to  be  opened  only  by  the  inspector  or 
examiner  of  the  tokens,  and  ought  to  be  well  secured  ;  but  for 
greater  safety,  both  against  thieves  and  weather,  there  is  an  inside 
door,  in  which  the  fore  mentioned  brass  box  is  fixed  ;  and  this 
inner  door  being  opened,  throws  into  view  the  horizontal  wheel 
for  the  purpose  just  specified.  These  are  the  essential  parts 
of  the  invention;  the  dillerent  appendages  may  be  variously 
modified.  One  such  instrument  as  this  being  placed  at  each 
end  of  a  watchman's  round,  it  will  be  ascertained  how  the  man 
continued  his  movements  through  the  night,  to  a  nicety  often 
minutes  (or  less  if  required)  at  any  period  of  the  watch;  and 
the  slightest  irregularity  or  omission  will  he  detected  the  next 
morning  by  the  person  whose  ofiice  it  shall  be  to  open  the 
machine.  No  trick  or  fraud  on  the  watchman's  part  can  coun- 
teract the  movement  of  the  horizontal  wheelconiprisiiig  the  cells 
into  which  tije  tokens  are  to  be  dropped  ;  each  cell  is,  hy  this 
conliivauce,  like  lime  itself,  irrevocable  when  past  :  the  watch- 
man has  no  command  over  it,  and  the  whole  will  be  a  kind  of 
speaking  witness  of  his  diligence  and  fidelity  in  going  his  rounds, 
answering  the  next  morning  to  the  exact  periods  he  either  was 
or  ought  to  have  been  there. 

The  same  machine  will  answerincustom-houses,  ware-houses, 
banking-houses,  manufactories,  bleaching-grounds,  and  every 
place  where  watching  or  other  attendance,  to  be  useful,  must 
be  exact:  even 'sentinels  on  military  duty  might  be  required  to 
leave  tokens  as  memorials  of  their  vigilance. 

Mr.  Day  obtained  the  usual  patent  for  securing  to  himself 
the  right  of  making  and  selling  this  instrument;  yet  surely  not 
to  the  exclusion  of  others  invented  for  the  same  purpose:  for 
the  late  Marquis  of  Exeter  informed  the  public  years  ago, 
through  the  medium  of  Nicholson's  Philosophical  Journal,  that 
a  clock  for  a  similar  purpose  had  been  invented  by  Messrs. 
Boulton  and  Watt  of  Birmingham,  which  cost  no  more  than 
thirty  shillings.  His  lordship  had  then  had  two  of  them  at  Bur- 
leigh Hall  more  than  four  years  ;  and  he  gives  the  following 
description  of  them  :  "  They  go  eight  days,  and  have  a  face  like 
a  clock,  but  do  not  strike.  The  dial  goes  round,  and  the  hour- 
finger  is  fixed  :  round  the  edge  of  the  dial  are  moveable  iron 
pins,  corresponding  with  the  quarters  in  each  hour.  A  small 
hammer  placed  behind  the  hour-finger,  when  moved  downwards, 
pushes  into  the  dial  one  of  the  pins  which  happens  to  be  under 
it  at  the  time,  which  pin  remains  so  abased  until  the  dial  nearly 
returns  to  the  same  place,  when  by  an  enclosed  plane  the  pin  is 
raised  up  into  its  first  position.  This  gives  time  to  have  the 
machine  examined  in  the  morning,  to  see  how  many  pins  have 
been  struck,  and  at  what  time  they  were  pushed  downwards. 
The  hammer  is  moved  by  the  pulling  of  a  chain  with  a  handle, 
like  house-door  bells,  which,  by  cranks  and  wires,  is  attached 
to  it.  I  have  one  in  my  library,  the  handle  is  out  of  doors. 
The  other  machine  is  placed  in  a  building  at  the  other  end  of 
my  premises." 

WATER,  a  transparent  fluid  without  colour,  smell,  or  taste  ; 
in  a  very  small  degree  compressible  ;  when  pure,  not  liable  to 
spontaneous  change;  liquid  in  the  common  temperature  of  our 
atmosphere,  assuming  a  solid  form  at  3"2°  Fahrenheit,  and  a 
gasseous  at  212°,  but  returning  unaltered  to  its  liquid  state  on 
resuming  any  degree  of  heat  between  these  points  ;  it  is  capa- 
ble of  dissolving  a  greater  number  of  natural  bodies  than  any 
other  fluid  whatever,  and  especially  those  known  by  the  name 
of  the  saline  ;  performing  the  most  important  I'unctions  in  the 
vegetable  and  animal  kingdoms,  and  entering  largely  into  their 
compositions  as  a  constituent  part. 

Water  exists,  therefore,  in  tliree  different  states  :  in  the  solid 
state,  or  slate  of  ice, — in  the  li(]uid, — and  in  the  state  of  vapour 
or  steam.  It  assumes  the  solid  form,  as  observed  above,  when 
cooled  down  to  the  temperature  of  32",  in  which  state  it  increases 
in  bulk,  and  hence  exerts  a  prodigious  expansive  force, 
owing  to  the  new  arrangement  of  its  particles,  which  assume  a 
crystalline  form,  the  crystals  crossing  each  other  at  an  angle  of 
(Hi'^  or  120°.  The  specific  gravity  of  ice  is  therefore  less  than 
that  of  water.  When  ice  is  exposed  to  a  temperature  above 
32°,  it  absorbs  caloric,  which  then  becomes  latent,  and  is  con- 
verted into  a  li(|uid  state,  or  that  of  water.  At  the  temperature 
of  42°-6,  water  is  at  its  maximum  of  density  ;  and  according  to 


some  accurate  experiments  upon  water  in  this  stale,  a  French 
cubic  foot  of  it  weighs  70  pounds  223  grains  French,  which  is 
eipial  to  529452!)4i)2  troy  grains.  An  English  cubic  foot,  at 
tlie  same  temperature,  weighs  4.37102'4y4G  grains  troy.  By  pro- 
fessor Robinson's  experiments,  it  is  ascertained,  that  a  cubic 
font  of  water,  at  the  temperature  of  55°,  weighs  99«'4  avoir- 
dupois ounces,  of  437'5  grains  troy  each,  or  about  IJ  ounce 
less  than  1000  ounces  avoirdupois,  which  latter,  however,  is 
the  usual  estimate.  When  water  is  exposed  to  the  temperature 
of  212°,  it  boils;  and  if  this  temperature  be  continued,  the  whole 
is  converted  into  elastic  vapour  or  steam.  In  this  state  it  ex- 
pands to  about  1800  times  its  bulk  when  in  the  state  of  water, 
which  shews  what  an  astonishing  expansive  force  it  must  exert 
when  it  is  confined;  and  hence  its  application  to  the  steam- 
engine,  of  which  it  is  the  moving  power. 

7'o  ascerlnin  the  Ctmtraction  and  Expansion  of  Water  in  Cool- 
ing.— Fill  a  thermometer  tube  with  tepid  water,  and  immerse  it 
in  a  glass  vessel  containing  water  of  the  same  temperature,  in 
which  a  mercurial  thermometer  is  placed.  If  the  whole  appa- 
ratus be  now  placed  in  a  bed  of  snow, or  in  afrigoriiic  mixture, 
the  water  in  the  tube  will  gradually  contract,  till  the  mercury 
shews  the  temperature  of  40";  it  will  then  begin  to  expand  gra- 
dually until  it  becomes  ice.  From  this  simple  experiment  the 
reader  may  see,  what  is  otherwise,  however,  a  well  established 
fact,  that  the  specific  gravity  of  water  is  greatest  at  42°.  The 
expansion  of  this  fluid  when  cooled  still  further,  is  an  exception 
to  the  general  law  of  bodies  expanding  by  heat  and  contracting 
by  cold  ;  and  as  we  are  unable  to  account  for  it,  or  refer  it  to 
any  class  of  facts,  it  seems  like  a  perpetual  miracle,  and  n)ay 
excite  both  our  wonder  and  our  gratitude  whenever  it  is  con- 
templated. It  is  in  consequence  of  lliis  miracle  that  ice  swims 
on  water,  and  does  not  sink  down,  choking  up  the  streams  and 
stopping  the  currents  of  the  rivers,  the  crmtinued  flow  of  which 
is  as  necessary  to  the  existence  of  the  world  as  the  circulation 
of  blood  is  to  our  existence. 

Rules  for  ascertaining  the  Impurili/  of  Water.  Water  is 
rarely  found  in  a  perfectly  pure  state.  It  almost  invariably 
contains  some  portion  of  earthy,  saline,  vegetable,  animal,  or 
metallic  matter,  which  is  derived  from  the  substances  over  or 
through  which  it  flows.  These  substances  being  more  or  less 
held  in  solution,  filtration  will  of  course  only  separate  that 
whicli  is  undissolved  and  floiting  in  it  ;  ignorant  persons  should 
not  therefore  conclude  because  water  has  been  filtered,  tliat  it 
is  pure  and  fit  for  drinking  ;  as  it  might  contain  a  deadly  quan- 
tity of  lead  in  sululion,  and  yet  be  perfectly  bright  and  transpa- 
rent. Most  waters,  however,  that  are  turbid  only  require  filtr.n- 
tion  to  render  them  salubrious.  The  most  certain  and  direct 
way  of  purifying  water  is  by  distilling  it  with  some  fresh  char- 
coal. The  impurity  of  water  may  be  ascertained  by  comparing 
it  with  that  which  is  known  to  be  pure,  or  distilled  water.  Im- 
pure water  is  heavier  than  pure  water.  Impure  water  is 
thinner,  has  less  fluidity,  than  pure  water.  Impure  water  has 
some  taste,  colour,  or  smell, — pure  water  has  none.  Impure 
water,  that  contains  earthy  and  metallic  salts,  is  called  hard 
water,  being  not  so  soft  to  the  touch  as  pure  water,  nor  does 
it  wet  any  substance  so  readily  as  pure  water.  In  country 
places,  where  water  is  both  plentiful  and  good,  these  distinc- 
tions may  be  deemed  unimportant;  but  the  impurity  of  water 
in  some  situations  is  of  very  serious  moment,  and  felt  (we  believe) 
very  generally  throughout  the  metropolis.  In  Christ  Church, 
Surrey,  it  is  a  subject  of  as  much  complaint,  perhaps,  as  any 
where.  The  water  as  supplied  from  some  of  the  metropolitan 
water-works  is  so  grossly  impure,  that,  in  the  absence  of  filter- 
ing, it  can  only  be  safely  used  in  food  or  drink  after  it  has  been 
boiled,  recooled,  and  allowed  to  settle  for  some  time— a  process 
which  is  not  only  attended  with  considerable  trouble,  but  which 
necessarily  deteriorates  the  quality  of  the  water. 

The  following  is  a  description  of  a  method  of  filtering  which 
may  easily  be  adopted :  Procure  a  cask  somewhat  less  than  a 
porter  hogshead,  brrt  of  a  different  shape,  in  order  to  give  the  bet- 
ter eflcct  to  the  fihering  process,  being  40  inches  deep  on  end, 
and  20  inches  in  diameter  at  the  top  and  bottom.  Make  then  a 
second  or  false  bottom,  and  perforate  it  by  a  three-quarter  inch 
gouge  with  about  IS  holes  ;  groove  it  into  the  cask,  about  four 
inches  from  the  undermost  or  real  bottom,  and  cover  it  over 
with  four  plies  of  coarse  llannel.     Procure  a  quantity  of  coarse 
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frcsh-watrr  sand,  and  witli  tliis  fill  tlio  cask  lo  llii'  liiitjlil  ol  20 
inclus  from  llic  false  boUom,  bi'allii};  it  hard  dnwii  as  it  is  put 
in.  Aliove  lilt!  sand  insert  anDlher  falsr  lioltum.  |icrforatcd  like 
Oic  former,  liiit  not  grooved  into  tlic  cask  ;  and  over  lliat  again 
lay  two  plies  of  llaimcl.  Then  add  layers  of  sand  and  poiinilcd 
charcoal  alternately,  for  the  height  of  ten  inelies  more,  and 
above  these  place  a  lid,  perforated  and  eoveied  with  llaniiel, 
like  the  two  false  bottoms.  The  six  inches  of  the  cask  which 
are  now  left  iinoceupied,  appropriate  to  the  water  to  be  liltered: 
a  space  pipiai  to  the  reception  of  from  Hto  lOgallons.  ()n  making 
an  experiment  with  the  lilter  thus  constructed,  it  will  be  found 
that  the  water,  however  impure  when  first  put  in,  comes  out  as 
clear  and  sparkling  as  crystal  ;  and  on  a  continued  trial,  there 
may  be  procured  in  this  way  more  than  twenty  gallons  of  sucrli 
water  every  twelve  hours.  The  water  may  be  produced  of  even 
greater  purity,  were  it  made  to  percolate  upwards  instead  of 
downwards;  wo  might,  therefore,  have  our  apparatus  altered 
to  one  of  the  improved  description  represented  in  the  annexed 
sketch. 

Disv>iplio7i.—'No.  1  is  a  cask,  40  inches  deep  by  20  in  diame- 
ter, to  be  (illed  with  water  from  the  cislern  VV.  No.  2,  another 
cask  of  the  same  capacity,  to  contain  the  filter.  IJ,  the  first 
false  bottom,  perforated  and  covered  with  (lannel.  I),  the  height 
to  which  the  cask  (No  2,)  should  be  filled  with  .sand,  and  at 
which  the  second  false  bottom  should  be  inserted.  E,  the  lid, 
between  which  and  U  equal  quantities  of  sand  and  charcoal 
are  to  be  interposed.  C,  communicating  cock  between  the  two 
barrels.     A,  a  cock,  to  discharge  the  pure  filtered  water.     F,  a 
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vessel  to  Teceive  the  water.  G,  the  false  bottom  to  be  grooved 
into  the  cask  No.  2.  H,  a  ball-cock  to  regulate  the  filling  of 
the  cask  No.  I. 

An  apparatus  of  the  kind  we  have  described,  must  obviously 
have  great  advantages  over  any  filter  that  can  be  made  of  stone. 
By  removing  the  upper  lid  E,  whatever  refuse  may  gather  on 
the  top,  can  be  skimmed  ofi' occasionally.  New  layers  of  sand 
and  charcoal,  too,  can  be  introduced  with  great  ease,  so  that 
the  apparatus  can  with  very  little  trouble  be  kept  at  all  times 
in  tolerably  elTicient  action,  and  may  at  a  little  expense  be 
renovated  entirely,  whenever  that  is  found  necessary.  All  the 
stone  filters,  on  the  contrary,  that  we  have  ever  seen,  get  rapidly 
clogged  with  the  earthy  deposits  from  the  water,  and  if  not  fre- 
quently cleaned  out,  soon  cease  running  altogether.  It  is  de- 
serving of  remark,  that  when  the  water  is  suliered  to  remain  in 
the  filter  for  any  considerable  time,  it  is  apt  to  acquire  a  rank 
taste.  It  should  be  drawn  ofi'  regularly  at  short  intervals,  or, 
which  is  better,  by  the  emission  of  a  constant  stream. 

Finding  of  Water  by  lite  Divining  liud,  is  said  to  be  practised 
in  the  following  manner: — A  green  bunch  of  hazel  or  thorn  is 
cut  with  a  fork  like  the  letter  Y  at  its  upper  end  ;  (he  water 
finder  takes  hold  of  the  two  prongs  of  the  fork  «ith  both  hands 
held  together  in  front  of  him,  keeping  the  rod  in  an  borizonlnl 
position,  walking  over  the  ground  in  this  manner  where  a  well 
is  proposed  to  be  sunk.  When  he  comes  over  the  spot  where 
water  is  to  be  found,  the  thick  end  of  the  rod  is  observed  to  dip 
so  decidedly,  that  no  mistake  ever  arises  from  the  indication. 

Water  Closkt.  DescriiUion  of  an  Improved  one,  invented  hi/ 
Mr.  Jordan,  o/' Noririeh.  Essential  as  water  closets  are  to  the 
cleanliness  and  comfort  of  our  dwellings,  it  was  not  until  that 
extremely  simple,  but  useful  contrivance,  known  by  the  name 
of  the  water  lute,  or,  as  it  is  commonly  called,  the  stink  trap,  was 
applied  to  them,  that  the  premises  could  be  even  partially 
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secured  from  being  annoyed  with  unpleasant  and  noisome  efflu- 
via. In  the  cduiilry  this  evil  was  avoide<l  by  placing  the  water- 
closet  in  llie  garden  :  but  in  large  towns  tlieri'  was  no  rt.nedy, 
ex<-epl  Ireiiuiiit  rinsing.  But  notw  iihslanding  the  defence 
.illoided  by  the  waler-lule,  these  indispensable  requisites  con- 
tinued lo  be  an  annojanee,  from  the  soil  sometimes  accumulat- 
ing ill  till-  |ian  of  llie  slink  trap,  so  that  the  necessity  of  rinsing 
with  water  beianie  freipient — an  operation  whichscrvanis,  how- 
ever urged  to  it,  would  often  neglect.  An  apparatus,  calculated 
lo  perform  this  olllce,  either  by  being  put  into  aclion  by  the  use 
of  the  closet,  or  that  might  easily  be  made  to  act  on  such  an 
occasion  by  the  htind,  was,  in  consequence,  long  a  desideratum 
and  this  desideratum  was  at  last  snpplieil  to  a  certain  extent  by 
th(!  b/le  Mr.  ISramah,  to  whom  the  world  is  indebted  fur  that 
most  powerful  machine,  the  hydraulic  press. 

Hramah's  water-closet  is  two  well  known  lo  need  any  parli- 
lar  description  in  this  place,  having  become  one  of  the  appen- 
dages, in  general  use,  in  all  modem  mansions  ;  and  could  the 
occupiers  always  count  upon  their  ser\anls  possessing  e\cn  a 
very  small  portion  of  inecliaiiical  knowledge,  it  would  have 
proved  more  ellicient  than  it  has  done.  ISiit  owing  to  this  lack 
of  knowledge,  very  slight  causes,  as  all  builders  and  plumbers 
well  know,  not  only  impede  at  times  its  due  action,  but  expose 
the  premises  to  be  inundated  by  the  continued  tlow  of  the  cis- 
tern or  reservoir  employed  to  supply  the  water,  occasioned  by 
any  bit  of  paper  or  other  substance  happening  to  lodge  in  the 
valve. 

Jordan's  water  closet  requires  only  to  be  made  known  to 
architects  and  builders,  who  may  be  allowed,  generally  speak- 
ing, to  be  the  most  competent  judges  of  the  value  of  any  im- 
provement of  this  nature,  to  insure  its  general  adoption  in  all 
new  erections.  We  have  not  mentioned  as  any  defect  in  Mr. 
Braniah's  apparatus,  the  stretching  of  the  copper-wires  that 
connect  the  cranks  by  which  action  is  given  to  the  valve  and 
trap  pan,  and  which  stretching  at  last  deranges  the  apparatus  ; 
because  it  is  not  a  fair  objection  against  any  piece  of  mechanism 
to  say,  that  in  course  of  time  it  will  need  to  be  repaired.  But 
when  another  apparatus  ofi'ers  itself  to  notice,  it  becomes  a 
matter  of  common  prudence  to  compare  the  two  in  point  of 
durability,  as  well  as  general  efTieiency. — See  the  Plate. 

Jordan  has  taken  out  a  patent  for  his  new  apparatus,  and  the 
following  parliculars,  extracted  from  his  specificalion,  will 
make  the  arrangement  and  structure  of  iiis  machine  familiar  to 
our  mechanical  readers.  We  have  only  to  premise,  that  where 
the  same  letters  occur  in  more  than  one  of  the  figures  of  the 
plate,  they  refer  in  both  to  the  same  parts.  Jordan  has  discarded 
from  his  apparatus  the  valves,  cranks,  and  connecting  wires  em- 
ployed in  shutting  oil' or  opening  the  communication  between 
the  reservoir  and  the  basin,  or  soil-pan,  in  the  best  water  clo- 
set now  in  common  use,  and  instead  thereof,  he  uses  what  is 
known  among  engineers  by  the  name  of  a  tlireeivay  cock,  and 
also  a  secondary  or  intermediate  air-tight  reservoir,  made  of 
copper,  or  other  convenient  material,  and  posited  between  the 
main  reservoir  and  the  pan  or  bason.  To  this  cock,  action  is 
given  by  a  lever,  pressed  down  a  little  way  by  the  seat,  when 
the  closet  is  being  made  use  of,  which  causes  the  plug  of  the  cock 
to  make  about  a  sixth  part  of  a  revolution  in  its  shell  or  barrel, 
thereby  opening  a  communication  between  the  main  resc'voir 
and  the  secondary  reservoir,  and  supplying  the  latter  with  a 
sufficient  charge  oi'  water  for  the  present  occasion,  while  simul- 
taneously, by  the  same  movement  of  the  cock,  the  communica- 
tion is  shut  oil'  between  the  secondary  reservoir  and  the  bason. 

In  this  apparatus,  the  pan  or  bason  .\,  fig.  1,  is  fixed  in  its 
place  in  the  usual  manner.  The  water  for  rinsing  it  is  admitted 
by  the  aperture  15,  from  the  secondary  reservoir  R,  through  the 
three-way-cock  C,  which  is  represented  in  that  position  in  wliicli 
it  is  left  after  the  pressure  is  removed  from  the  seat,  and  after 
the  water  (having  been  admitted  from  the  secondary  reservoir 
through  the  cock  C,  into  the  bason  or  pan  A,)  has  performed 
its  duty — the  communication  being  still  open  between  the  pan 
or  bason  and  the  secondary  reservoir,  which  is  then  empty.  For 
the  convenience  of  description,  the  pan  A  is  represented  with- 
out the  usual  boxing  or  enclosure,  and  without  either  the  cover 
or  the  sinking  scat.  Let  the  seat  be  conceived  to  be  attached 
to  its  place  by  hinges,  in  the  usual  manner,  and  resting  in  front 
on  the  top  of  the  rod  F,  then,  (as  may  be  seen  by  inspecting  the 
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drawing:,)  the  scat  on  being  pressed  down,  will  cause  the  rod 
F  to  descend,  and  give  motion  to  tlie  lever  G,  H,  which  being 
connected  with  tlie  lever  or  handle  I  of  the  three-way  cock,  by 
the  intermediate  rod  K,  will  cause  the  handle  I  to  describe  an 
arc  rt,  d,  upwards  to  </,  pointed  to  by  the  dotted  outline  of  the 
handle  or  lever  I  in  its  elevated  position,)  and  will  keep  it  in 
that  elevated  position  till  the  pressure  be  removed  from  the  top 
of  the  rod  F,  when  by  the  action  of  the  spring  Q,  it  will  be 
brought  back  to  its  first  situation. 

Any  machinist  will  see  that  different  contrivances  may  be 
employed  to  give  the  requisite  action  to  this  part  of  the  appa- 
ratus ;  the  patentee,  however,  does  not  rest  the  utility  of  his 
invention  on  the  particular  structure  of  the  connecting  parts  of 
his  machinery,  but  on  the  employment  of  the  three-way  cock  in 
place  of  the  valves  and  cranks  bitherto  used  in  water-closets, 
and  on  the  employment  of  his  secondary  reservoir.  But  in 
whatever  way  motion  be  given  to  the  plug  of  the  three-way 
cock  to  cause  it  to  make  about  a  sixth  part  of  a  revolution,  as 
above  slated,  the  communication  between  the  secondary  reser- 
voir R,  and  a  pan  or  bason  A,  is  thereby  shut  off,  and  a  com- 
munication is  simultaneously  opened  between  the  reservoir  R 
and  the  supply  pipe  P,  which  supply  pipe  is  brought  by  any 
convenient  course  from  the  main  reservoir,  wherever  it  may  be 
situated  at  some  higher  position.  This  last-mentioned  com- 
munication being  now  open,  the  water  descends  from  the  main 
reservoir  through  the  supply-pipe  P,  passes  through  the  cock 
C  and  the  pipe  U,  and  then  ascends  into  the  secondary  reser- 
voir R,  by  which  a  degree  of  compression  is  given  to  the  air 
contained  therein,  proportioned  to  the  greater  height  of  the 
water  in  the  main  reservoir.  During  the  lime  that  a  person  is  on 
the  sinking  scat,  the  secondary  reservoir  receives  its  charge  of 
water  in  the  manner  just  mentioned,  and  is  put  in  readiness  to 
Lave  the  same  diseliarged  with  considerable  velocity,  by  the 
elasticity  of  the  confined  air,  whenever  the  person  rises  from 
the  seat;  tlie  compressed  air,  by  its  elastic  force,  then  urg- 
ing the  water  through  tlie  aperture  B  into  the  pan  A,  whence 
it  removes  the  soil  through  the  stink-trap  T,  to  the  soil  pipe  U, 
to  be  carried  otV  to  the  cess  pool. 

The  foregoing  is  what  the  patentee  calls  the  more  favourable 
arrangement  and  form  of  his  apparatus — he  prefers  and  adopts, 
however,  another  construction  when  circumstances  will  permit 
it,  that  is,  when  the  main  reservoir  is  sufficiently  elevated  to 
press  the  air  contained  above  the  surface  of  tlie  water  in  the  secon- 
dary reservoir,  with  the  weight  of  a  columnof  water  of  about  ten 
or  twelve  feet  in  height.  Butwhen  the  main  reservoir  is  notsuifi- 
ciently  elevated  to  give  tliat  degree  of  compression  to  the  air  which 
is  required  for  an  ellieient  quick  expulsion  of  the  water,  he  places 
the  secondary  reservoir  as  high  as  circumstances  will  permit, 
(four  or  five  feet  at  least,  but  more  if  possible,)  that  he  may 
establish  a  column  of  water  between  it  and  the  pan  A,  to  act  by 
its  mere  weight  as  an  impelling  power,  (when  the  cock  C  is  put 
in  its  requisite  position.)  to  force  the  water  to  pass  from  the 
secondary  reservoir  into  A,  with  a  proportioned  velocity.  That 
is.  in  this  place  he  does  not  employ  it  air-tight,  but  open  to  the 
atmosphere. 

That  this  may  be  the  more  easily  understood,  see  plate,  fig.  2, 
in  which  the  communication  is  open  between  llie  secondary  reser- 
voir and  the  injection  pipe  N,  the  water  being  discharged,  or 
having  been  injected  through  the  pipe  N  into  the  pan  or  bason 
at  A,  by  its  own  weight,  under  the  common  pressure  of  the 
atmosphere,  acting  upon  it  at  the  open  orifice  of  the  pipe  or 
tube  S,  which  ascends  from  the  secondary  reservoir  through  the 
main  reservoir  M  M,  almost  to  its  top,  which  is  open  to  the 
atmosphere.  This  pipe  S  answers  also  another  good  purpose, 
in  certain  circumstances  ;  namely,  whenthe  main  reservoir  MM 
receives  its  supply  from  any  source  which  at  particular  times, 
or  by  any  accident,  may  cause  an  overflow,  (and  which  often 
causes  great  damage,)  the  tube  or  pipe  S  then  serving  as  a  w  astc 
pipe  to  carry  oO'  the  surplus  waste  through  the  secondary  reser- 
voir R,  the  pipe  D,  the  cock  C,  and  the  injection  pipe  N,  all  of 
which,  as  has  already  been  stated,  are  open  so  long  as  the  sinking 
seat  is  not  pressed  on — that  is,  in  other  words,  so  long  as  the 
rod  F  (fig.  1,)  is  not  depressed  in  such  a  manner  as  to  turn  the 
handle  of  the  cock  C,  into  the  position  marked  by  the  dotted 
outline  thereof.  And  here  let  it  be  observed,  that  as  often  as 
the  position  of  the  plug  is  altered,  by  depressing  the  end  G,  and 


elevating  the  end  H  of  the  lever  G  H,  fig.  1,  the  cock  is  brought 
back  again  to  its  former  position  by  the  action  of  the  spring  Q, 
as  soon  as  the  pressure  is  removed  from  the  top  of  the  rod  F. 
We  need  hardly  notice,  what  is  common  to  every  similar 
combination  of  parts,  namely,  that  the  usual  means  of  simple 
joints  are  employed  in  the  said  apparatus  to  facilitate  motion, 
where  necessary,  at  the  junctions  of  the  levers  and  rods,  as  at 
a,  b,  and  e,  and  at  the  fulcrum  c,  of  the  lever  G  H,  as  may  be 
seen  by  inspecting  fig.  1. 

Mr.  Jordan  has  also  introduced  another  improvement  into 
the  three-way  cock,  which  should  not  pass  without  notice,  as  it 
may  be  applied  with  advantage  to  other  purposes.  It  is  simple, 
but  at  the  same  time  very  efiectual  in  giving  a  quick  passage  to 
the  water.  He  makes  the  shell  or  barrel,  and  plug  of  the  cock, 
about  55  inches  long  and  about  2  inches  diameter  at  one  end, 
and  \\  inch  at  the  other  ;  and  instead  of  cutting  out  of  the  plug 
such  a  piece  as  m,  fig.  3,  he  removes  a  long  piece  n,  as  shewn 
in  fig.  4. 

One  great  advantage  that  attends  the  invention  is,  that  where 
several  water-closets  may  be  required  in  large  private  build- 
ings, in  prisons,  hospitals,  or  extensive  manufactories,  only  one 
general  reservoir  is  required,  nor  will  the  premises  ever  need  to 
be  loaded  with  any  other  water  than  tliat  in  the  one  main  reser- 
voir, all  the  secondary  reservoirs  being  empty  whenever  the 
apparatus  is  not  in  operation.  For  the  service  of  any  number  of 
water-closets,  it  is  only  necessary  to  connect  a  pipe  for  each, 
with  the  supply-pipe  P,  in  order  to  convey  water  into  the  secon- 
dary reservoir  appropriated  to  each  closet  respectively  ;  and 
such  is  the  convenience  in  fixing  this  apparatus,  resulting  from 
its  simplicity,  that  these  pipes,  connected  with  the  supply  pipe 
P,  may  be  carried  in  any  direction — as  behind  skirting  boards, 
up  dark  corners,  or  in  any  other  course  that  may  occasion  the 
least  cutting  of  walls  or  of  floors — provided  only  that  the  closet 
be  posited  at  the  required  depth  below  the  main  reservoir.  The 
secondary  reservoir  is  commonly  made  about  8  inches  in  dia- 
meter, and  2  feet  long:  the  pipe  P  is  common  f-inch  lead  pipe, 
inside  diameter;  the  pipe  D  about  1^  inch  diameter;  and  the 
injection  pipe  N  not  less  in  its  smallest  part.  The  soil-pipe  U 
is  of  the  usual  dimensions,  namely,  about  four  inches  in  dia- 
meter. 

Watrr  Bailiff,  is  an  officer  in  sea-port  towns,  appointed  for 
the  searching  of  ships  ;  and  in  London  the  w  atcr  bailiff  has  the 
supervising  and  search  of  fish  brought  thither,  and  the  gather- 
ing of  the  toll  arising  from  the  Thames  ;  his  office  is  likewise  to 
arrest  men  for  debt,  &c.  or  other  personal  or  criminal  matters 
upon  the  river  Thames. 

Water  Colours.  The  general  or  simple  colours,  and  the  vari- 
ous species  of  each,  fit  for  painting  in  water  colours,  are  as  fol- 
low : 

Whites:  Constant  white,  white  lead,  flake  white.  Blacks: 
ivory  black,  lamp  black.  Greens:  green  bice,  sap  green.  Blues: 
indigo,  smalt,  Prussian  blue,  ultramarine,  ultramarine  ashes. 
Browns:  umber,  burnt  umber,  bistre,  burnt  terra  de  sienna, 
unburnt  ditto.  Reds:  burnt  ochre,  Indian  red,  lake,  vermilion, 
carmine,  Indian  lake.  Yellows:  English  ochre,  gamboge,  or- 
pinient,  Roman  ochre,  Italian  pink,  king's  yellows. 

AVater  Course.  A  water  course  does  not  begin  by  prescrip- 
tion or  assent,  but  begins  ex  jure  natura,  having  this  course 
naturally,  and  cannot  be  diverted. 

WvTER  Borne,  the  state  of  a  ship  with  regard  to  the  water 
surrounding  her  bottom,  when  there  is  barely  a  sufficient  depth 
of  it  to  float  her  off  the  ground. 

Water  Lines,  horizontal  lines,  supposed  to  be  drawn  about 
the  outside  of  the  ship's  bottom,  close  to  tlie  surface  of  the 
water  on  which  she  floats;  they  are,  accordingly,  higher  or 
lower  upon  the  bottom,  in  proportion  to  the  depth  of  the  column 
of  water  required  to  float  her. 

WATER-/o_(7</erf,  the  slate  of  a  ship,  when,  by  receiving  a 
great  quantity  of  water  into  her  hold,  by  leaking,  &c.  she  has 
become  heavy  and  inactive  upon  the  sea,  so  as  to  yield  without 
resistance  to  the  efforts  of  every  wave  rushing  over  her  decks. 
In  this  dangerous  situation  there  is  no  resource  for  the  crew, 
except  to  free  her  by  the  pumps,  or  to  abandon  her  by  getting 
into  the  boats;  for  the  centre  of  gravity  is  no  longer  fixed,  but 
fluctuating  from  place  to  place;  the  ship  entirely  loses  her 
stability,  and  is  almost  totally  deprived  of  the  use  of  her  sails, 
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wliich  niny  only  oprrato  to  accelerate  lier  destruction  by  ovcr- 
sotlins  Iier,  or  pressinj;  the  head  under  water. 

VVatik  IMiII,    See  Mi-ciiANics. 

Watfh  .VrtiV,  a  small  sail  spread  oecasionally  under  the 
lower  studding  sail  ur  driver  buum,  in  a  fair  wind  and  sinuotli 
sea. 

Water  Spout.    See  Spout. 

Watkr  Wai/s,  loMR  pieces  of  limber  serving  to  connect  tlic 
sides  of  a  ship  to  her  decks,  and  form  a  cliannel  to  carry  oil' the 
water  from  the  latter  by  means  of  scuppers. 

Watch  Hoc/it,  in  fjencral,  denote  all  manner  of  maihinos, 
moved  by,  or  employed  in  raising  or  sustaining  water  ;  inwhicli 
sense  water-mills  of  all  kinds,  sluices,  aqueducts,  &o.  may  be 
called  waterworks. 

Water  \V/u<I,  the  wheel  of  a  water-mill,  on  which  the  water 
acts  as  a  lirst  mover. 

WATEUINC;  Place,  in  a  nautical  sense,  is  a  situation 
where  boats  can  load  fresh  water  for  the  use  of  a  ship.  There 
is  nothing  contrihuies  more  to  the  lieallh  of  seamen  than  plenty 
of  fresh  Water.  This  is  an  observation  made  by  th(^  Rrcat 
Captain  Cook,  who  is  entitled  to  perpetual  remembrance,  not 
more  for  his  nautical  talents  and  the  large  additions  which  he 
has  made  to  the  slock  of  geographical  knowledge,  than  for  tlic 
bumanily  which  he  displayed  on  all  occasions ;  but  in  no 
instance  so  conspicuously  as  in  his  unwearied  attentions  to  tlie 
preservation  of  the  health  of  seamen.  It  is,  therefore,  an 
object  of  no  small  importance  to  iliscovct  how  water  may  be 
prevented  from  becoming  putrid,  or  be  corrected  and  restored 
after  it  has  become  putrid,  during  long  voyages.  Accordingly, 
the  Society  for  the  Encouragement  of  Arts,  &c.  dccincd  this  a 
proper  subject  for  one  of  the  prize  questions. 

It  appears,  from  some  late  experiments,  that  foul  water  may 
be  rendered  sweet  and  pure  by  means  of  charcoal  powder  and 
quicklime.  The  following  observations  on  this  subject  arc 
extracted  from  a  number  of  Crell's  Chemical  Journal,  English 
translation  : — "  The  correction  or  restoration  of  putrid  water 
by  means  of  charcoal  is  so  easy,  so  simple,  and  so  cheap  a 
process,  that  it  deserves  to  be  preferred  to  all  other  methods 
hitherto  proposed.  In  all  experiments  that  have  been  made,  it 
has  been  found  that  charcoal  powder,  added  in  greater  or  less 
proportion,  according  to  the  degree  of  putrefaction  and  the 
(juuntity  of  putrid  particles,  renders  foul  water  sweet  by  agila- 
tion  therewith  for  a  few  minutes.  The  subsequent  separalio:i 
of  the  charcoal  from  the  water  is  eflected  with  little  dillicully. 
The  employment  of  quicklime,  in  conjunction  with  charcoal,  is 
found  to  contribute  considerably  to  the  purification  of  foul 
water,  especially  if  the  water  abound  with  extractive  matter, 
which  the  quicklime  precipitates,  and  thereby  lines  the  water, 
and  renders  it  perfectly  clear.  But  the  bad  smell  of  the  water 
cannot  be  taken  off  by  lime  alone.  The  purifying  operation  of 
quicklime  in  conjunction  with  charcoal  is  most  stiiking  in  the 
case  of  water  in  which  flax  has  been  suffered  to  putrefy;  such 
water  has  an  highly  offensive  smell.  That  which  was  used  in 
these  experiments  was  as  black  as  ink  ;  by  addition  of  cpiick- 
lime  it  was  soon  rendered  quite  clear  and  limpid,  the  lime  carry- 
ing down  w  ith  it  black  (lakes  to  the  bottom  of  the  vessel ;  but 
the  bad  smell,  inst'-ad  of  being  removed,  was  made  worse,  and 
could  only  be  got  rid  of  by  the  addition  of  the  charcoal  powder. 
Water  in  which  cabbage  has  been  steeped,  and  which  was  of  a 
yellowish  brown  colour,  was  in  like  manner  rendered  fine  and 
clear  by  qui.:klime,  but  did  not  part  with  its  stinking  smell  till 
charcoal  was  mixed  with  it. 

•'  For  the  separation  of  the  portion  of  lime  which,  in  this 
mode  of  purification,  remains  dissolved  in  the  water,  it  is  pro- 
posed to  employ,  (in  preference  to  fixed  air)  cither  acid  of 
tartar  or  vitriolic  acid.  Water  that  has  undergone  putrefaction 
is  deprived  of  its  fresh  and  brisk  taste,  which  charcoal  is  not 
capable  of  restoring;  hence  the  water  that  has  been  thus  puri- 
fied tastes  soft  an<l  vapid.  For  the  restoration  of  its  pleasant 
refreshing  taste,  fixed  air  is  recommended  to  be  mixed  with  it. 
The  disagreeable  mouldy  taste  which  some  w  aters  have  in  their 
natural  state  may  be  corrected  by  simple  filtration  through 
charcoal  powder;  which  has  this  farther  advantage,  that  it 
separates  at  the  same  time  all  extraneous  matter  that  is 
nicchuuically  mixed  wilh  the  water,  and  thereby  renders  it  pure 
and  clear.     Water  that  has  been  kept  mixed  with  charcoal  for 


a  whole  year  was  not  perceived  to  have  the  least  putrid  smell, 
llciicc  it  is  proposed  to  make  trial  of  charcoal  in  sea  voyaged. 
It  is  farther  proposed  to  correct,  by  the  same  means,  the  bilge 
water  wl.ich  so  much  contaminates  the  whole  air  in  ships." 

WATERMEN.  In  London,  the  lord  mayor  and  court  of 
aldermen  have  great  power  in  governing  the  con)pariy  of  water- 
men, and  appointing  the  fares  for  plying  on  the  river  Thames; 
and  justices  for  Middlesex,  and  other  adjoining  counties,  have 
also  power  to  hear  and  determine  oflcnccs,  &c.  Sec  10  G.  II. 
c.  ;m. 

WATT,  James,  Esq.  F.  K.  S.,  born  in  Greenock,  in  the  year 
I7;?(>,  was  educated  in  the  public  schools  of  his  native  town; 
his  partiality  for  the  scientific  arts  soon  devcliq)cd  itself,  and  at 
the  age  of  eighteen  he  went  to  London,  and  placed  himself 
under  the  tuition  of  an  eminent  m.ithematical  instrument-maker, 
but  ill-health  occasioned  his  return  to  Greenock  in  about  a 
year  ;  and  this  appears  to  bi^  the  only  instruction  he  ever 
received,— all  the  rest  was  scH'-aiqiiired  :  but  so  early  had  his 
talents  developed  themselves,  that  in  17.07,  when  he  was  in  hi.s 
21st  year,  he  was  appointed  mathematical  inslrumcnt-maker  to 
the  university  of  Glasgow,  with  aparlments  in  the  college.  From 
these  he  removed  to  the  city  of  Glasgow,  in  I'fit,  and  in  that 
and  the  subsequent  year  lie  invented  his  improvements  on  the 
steain-ciigine ;  but  circumstances  delayed  his  taking  out  a 
patent  until  the  year  170!^.  From  the  time  of  tlii^  invention, 
until  the  year  1774,  he  followed  the  profession  of  a  civil  engi- 
neer, at  Glasgow,  and  made  many  surveys  of  canals  and  har- 
bours; several  of  the  former  of  which  have  been  carried  into 
execution.  The  fortunate  circumstance  of  his  undertaking  the 
repairs  of  a  model  of  a  steam-engine,  in  ilscif  of  so  little  im- 
portance, led  to  one  of  the  greatest  revolutions  in  mechanics 
that  has  taken  place  by  any  one  invention  since  the  records 
of  history.     See  Steam  Engine. 

A  gentleman  of  some  property  and  considerable  knowledge. 
Dr.  IJoebuck,  who  was  capable  of  appreciating  the  merit  L'oth 
of  the  inventor  and  of  the  invention,  at  last  united  himself  with 
Mr.  Watt,  in  the  culerprise  of  bringing  the  matter  to  perfection  : 
but  his  means  were  unequal  to  the  purpose  ;  and  after  expend- 
ing all  he  could  alTord,  the  affair  was  on  the  point  of  being 
abandoned,  when  Mr.  Boulton  the  great  Uirminghain  manufac- 
turer, heard  of  the  invention.  Few  men  were  more  capable  than 
Matthew  Boulton  of  appreciating  the  value  of  Mr.  Watt's  disco- 
very, and  none  more  disposed  to  engage  in  a  liberal  manner  in  the 
enterprise.  To  a  generous  and  an  ardent  mind,  Mr.  Boulton  added 
an  uncommon  spirit  for  undertaking  what  was  great  and  dilli- 
cult.  Perhaps  if  Mr.  Watt  had  searched  all  Europe,  he  could 
not  have  found  another  person  so  fitted  in  every  way  to  assist 
in  bringing  the  invention  to  bear.  Mr.  Boulton  had  money  at 
command  ;  he  was  a  man  of  address  and  influence,  and  advan- 
tageously known  to  the  world:  in  short,  he  was  just  the  person 
who  was  wanted;  and  after  reimbursing  Dr.  Roebuck  for  his 
expenditure  and  loss,  he  became  partner  with  Mr.  Watt,  who 
removed  to  Birmingham.  In  1779,  while  Mr.  Watt's  grand 
invention  of  the  steam-engine  was  gradually  iniproving,  he  con- 
trived the  machine  for  copying  letters  by  means  of  a  thin  moist 
paper  and  two  rollers.  It  is  a  minor  invention,  though  very 
useful,  and  one  by  which,  to  use  his  own  words,  time,  labour, 
and  money  are  saved  ;  despatch  and  accuracy  are  attained  ; 
and  secrecy  is  preserved.  It  has  got  into  general  use  all  over 
the  world,  and  gives  Mr.  Walt  another  claim  to  the  gratitude 
of  mankind.  The  life  of  a  sedentary  or  studious  man  produces 
few  incidents;  but  in  particular,  when,  like  Mr.  Watt,  he  hap- 
pens not  to  live  amongst  a  society  where  he  can  associate  much 
wilh  others  of  a  similar  cast.  Birmingham,  or  the  country 
round,  afforded  few  men  who  were  calculated  to  associate  willi 
Mr.  Watt;  accordingly  he  was  almost  constantly  at  home,  and 
very  seldom  in  company.  He  had  for  a  number  of  years  quitted 
business,  having  acquired  an  independence,  and  having  a  son 
to  continue  the  manufactory,  with  the  son  of  Mr.  Boulton.  Mr. 
Watt  was  a  Fellow  of  the  Royal  Society  of  London,  and  a  mem- 
ber of  the  Institute  of  Paris  ;  and  there  is  not  any  body  of 
learned  or  scientific  men  in  Europe,  that  would  not  have  thought 
his  being  admitted  into  their  number  an  honour  conferred  npoci 
them.  He  died  at  the  age  of  eighty-four,  alhij  house  at  Heath- 
field  near  Birmingham,  having  enjoyed  his  usual  health  and 
spirits  almost  to  the  last. 
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WAVE,  in  Physics,  a  volume  of  water  elevated  by  the  action 
of  the  wind,  &c.  upon  its  surface,  into  a  state  of  fluctuation, 
and  accompanied  by  a  cavity.  The  extent  from  the  bottom,  or 
lowest  point  of  one  cavity,  and  across  the  elevation,  to  the 
bottom  of  the  next  cavity,  is  the  breadth  of  the  wave.  Waves 
are  considered  as  of  two  kinds,  which  may  be  dislinpiuished 
from  one  another  by  the  names  of  natural  and  accidental  waves. 
The  natural  waves  are  those  which  are  regularly  proportioned 
in  size  to  the  strength  of  the  wind  which  produces  them.  The 
accidental  waves  are  those  occasioned  by  the  winds  reacting 
upon  itself  by  repercussion  from  hills  or  high  shores,  and  by 
the  dashing  of  the  waves  themselves,  otherwise  of  the  natural 
kind,  against  rocks  and  shoals  ;  by  which  means  those  waves 
acquire  an  elevation  much  above  what  they  can  have  in  their 
natural  state. 

Motion  of  the  Waves.— This  makes  an  article  in  the  Newtonian 
philosophy,  that  author  having  explained  (heir  motions,  and 
calculated  their  velocity  from  mathematical  principles,  similar 
to  the  motion  of  a  pendulum,  and  to  the  reciprocation  of  water 
in  the  two  legs  of  a  bent  and  inverted  syphon  or  lube.  His 
propositions  concerning  such  canal,  or  tube,  is  the  forty-fourth  of 
the  second  book  of  his  Principia,  and  is  this:  "  If  water  ascend 
and  descend  alternately  in  the  erected  legs  of  a  canal  or  pipe; 
and  a  pendulum  be  constructed  whose  length,  between  the 
point  of  suspension  and  the  centre  of  oscillation,  is  equal  to 
half  the  length  of  the  water  in  the  canal  ;  then  the  water  will 
ascend  and  descend  in  the  same  time  in  which  the  pendulum 
oscillates."  The  author  hence  infers,  in  prop.  45,  that  the 
velocity  of  waves  is  in  the  subduplicate  ratio  of  their  breadths  ; 
and  in  prop.  46,  he  proceeds  to  find  the  velocity  of  waves,  as 
follows  :  •'  Let  a  pendulum  be  constructed  whose  length 
between  the  point  of  suspension  and  the  centre  of  oscillation  is 
equal  to  the  breadth  of  the  waves,  and  in  the  time  that  the 
pendulum  will  perform  one  single  oscillation  the  waves  will 
advance  forward  nearly  a  space  equal  to  their  breadth.  That 
which  is  called  the  breadth  of  the  waves  being  the  transverse 
measure  Ijing  between  the  deepest  part  of  the  hollows,  or 
between  the  tops  of  the  ridges." 

Let  ABCDEF  represent  a  stagnant  water  ascending  and 
descending  in  successive  waves.  Also  let  A,  C,  E,  &c.  be  the 
tops  of  ths  waves ;  and  B,  D,  F,  &c.  the  intermediate  hollows. 
Because  the  motion  of 

the  waves  is  carried  on   ^  C  B 

by  the  successive  ascent 
and  descent  of  the  wa- 
ter ;  so  that  the  parts  of 
it,  asA,  C,  E,  &e.  which 
are  highest  at  one  time,  become  lowest  immediately  after,  and 
because  the  motive  force,  by  which  the  highest  parts  descend 
and  the  lowest  ascend,  is  the  weight  of  the  elevated  water,  that 
alternate  ascent  and  descent  will  be  analogous  to  the  reciprocal 
motion  of  the  water  in  the  canal,  and  observe  the  same  laws  as 
to  the  times  of  its  ascent  and  descent,  and  therefore,  (by  prop. 
44,  above  mentioned,)  if  the  distances  between  the  highest 
places  of  the  waves  A,  C,  E,  and  the  lowest  B,  D,  E,  be  equal 
to  twice  the  length  of  any  pendulum,  the  highest  parts.  A,  C,E, 
w  ill  become  the  lowest  in  the  time  of  one  oscillation,  and  in  the 
time  of  another  oscillation  will  ascend  again.  Therefore 
between  the  passage  of  each  wave,  the  time  of  two  oscilla- 
tions will  intervene;  that  is,  the  wave  will  describe  its  breadth 
in  the  time  that  the  pendulum  will  oscillate  twice;  but  a  pendu- 
lum of  four  times  that  length,  and  which  therefore  is  equal  to 
the  breadth  of  the  waves,  will  just  oscillate  once  in  that  time, 
g.  E.  1. 

Carol,  \.  Therefore  waves,  whose  breadth  is  equal  to  39J 
inches,  or  .3§J  feet,  will  advance  through  a  space  equal  to  their 
breadth  in  one  second  of  time  ;  and  therefore  in  one  minute 
they  will  go  over  a  space  of  of  195J  feet ;  and  in  an  hour  a 
space  of  11737  feet  nearly,  or  two  miles  and  almost  a  quarter. 

Carol.  2.  And  the  velocity  of  greater  or  less  waves  will  be 
augmented  or  dimiuishcd  in  the  subduplicate  ratio  of  their 
breadth. 

But  waves  never  emerge  and  sink  again  in  the  same  place. 
They  seem  to  take  their  origin  from  some  agitated  spot,  and 
appear  thence  to  advance  in  expanding  concentric  circles. 
The  subaqueous    propulsion  accompanying  them  decides  no 


doubt  the  direction  of  their  progress,  and  prevents  them  fiom 
remaining  in  a  pendulous  state.  If  we  examine  attentively  the 
motion  of  a  wave,  we  shall  find  that  the  fore-part  is  always  in 
the  act  of  rising,  while  the  hinder  part  is  constantly  sinking. 
The  whole  system  hence  appears  to  roll  onwards,  though  there 
is  actually  no  translocation  of  any  portion  of  the  mass,  and 
each  panicle  in  succession  merely  oscillates  with  nearly  a 
vertical  ascent  and  descent.  The  motions  of  waves  are  per- 
fectly imitated  on  the  stage,  by  turning  slowly  an  open  helical 
screw  applied  round  an  horizontal  axis.  Tliis  ellcet  is  pro. 
duced  by  the  varying  rate  of  the  vertical  elevation  and  depres- 
sion, which  must  be  as  the  versed  sine  of  the  distance  of  each 
point  from  the  summit.  Its  celerity  is  greatest  in  emerging 
from  the  level  of  the  water  ;  it  becomes  stationary  when  it  has 
gained  its  utmost  ascent ;  but  it  again  acquires  an  equal  and 
opposite  celerity  as  it  sinks  under  that  level,  till  it  comes  to 
pause  at  the  limit  of  depression.  The  figure  and  apparent 
motion  of  a  wave  hence  result  from  this  unequal  and  recipro- 
cating vertical  play  of  each  particle,  combined  with  the  con- 
tinued and  uniform  advance  of  the  inciting  energy. 

WAX.  The  upper  surface  of  the  leaves  of  many  trees  is 
covered  with  a  varnish  which  may  be  separated  and  obtained 
in  a  state  of  purity,  and  found  to  possess  all  the  properties  of 
bees-wax  ;  hence  it  is  justly  inferred  that  wax  is  a  vegetable 
product,  and  that  the  bees  extract  it  unaltered  from  the  leaves 
of  trees  and  other  vegetable  substances  that  contain  it.  Seve- 
ral plants  contain  wax  in  such  abundance  as  to  make  it  worth 
while  to  extract  it  from  them. 

WAY,  a  road  or  passage.  A  way  may  be  by  prescription, 
as  if  the  owner  and  occupiers  of  such  a  farm  have  immemorially 
used  to  cross  another's  ground  ;  for  this  immemorial  usage  sup- 
plies an  original  grant.  A  right  of  way  may  also  arise  by  act 
and  operation  of  law  ;  for  if  a  man  grants  to  another  a  piece  of 
ground  in  the  middle  of  his  field,  he  at  the  same  time  tacitly 
gives  him  a  way  to  come  at  it,  for  where  the  law  gives  any  thing 
to  any  person,  it  gives  by  implication  whatever  is  necessary  for 
enjoying  the  same. 

Way  of  a  Ship,  the  course  or  progress  which  she  makes  on 
the  water  when  under  sail.  Thus,  when  she  begins  her  motion, 
she  is  said  to  be  under  way;  and  when  that  motion  increases, 
she  is  said  to  have  fresh  way  through  the  water.  Hence  also, 
she  is  said  to  have  head  way,  or  stern  way,  to  gather  way,  or 
to  lose  way,  &c. 

WAYGHTES,  or  Waits.  This  noun  formerly  signified  haut- 
boys ;  and  which  is  remarkable,  has  no  singular  number.  From 
the  instruments,  its  signification  was,  after  a  time,  transferred  to 
the  performers  themselves;  who  being  in  the  habit  of  parading 
the  streets  by  night  with  their  music,  occasioned  the  name  to 
be  applied  generally  to  all  musicians  who  followed  a  similar 
practice.  Hence  those  persons  who  annually,  at  the  approach 
of  Christmas,  salute  us  with  their  nocturnal  concerts,  were  and 
are  to  this  day  called  wayghtes. 

WEATHER,  the  state  of  the  atmosphere  with  regard  to  the 
degree  of  wind,  to  heat  or  cold,  or  to  dryness  and  moisture,  but 
particularly  to  the  first.  Mr.  Kirwan,  in  vol.  v.  of  the  Tran- 
sactions of  the  Irish  Academy,  has  laid  down  the  following 
rules,  as  the  result  of  a  careful  examination  of  observations 
which  had  been  made  in  England,  during  a  period  of  112  years. 

1.  When  no  storm  has  either  preceded  or  followed  the  vernal 
equinox,  the  succeeding  summer  is  generally  dry,  or  at  least 
so,  five  times  out  of  six. 

2.  If  a  storm  happen  from  an  easterly  point,  on  the  19th, 
20th,  or  21st  day  of  May,  the  ensuing  summer  will,  four  times 
in  five,  be  also  dry.  The  same  event  generally  takes  place, 
if  a  storm  arise  on  the  25th,  2Gth,  or  27th  days  of  March, 
in  any  point  of  the  compass. 

3.  Should  there  be  a  storm,  either  at  south-west  or  at  west- 
south-west,  on  the  19lh,  20th,  21st,  or  22d  of  March,  the  follow- 
ing summer  is  wet,  five  times  out  of  six. 

In  England,  if  the  winters  and  springs  be  dry,  they  are 
generally  warm  :  on  the  contrary,  dry  summers  and  autumns 
are  usually  hot ;  as  moist  summers  are  cold.  Thus,  if  the 
humidify  or  dryness  of  a  particular  season  be  determined,  a 
tolerably  correct  idea  may  be  formed  respecting  its  tempera- 
ture. To  these  indications  may  be  added  the  following  max- 
ims ;  which,  being  the  result  of  observations  made  by  accurate 
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inqtiircrs,  may  so  far  be  dcpoiiiU'il  upon,  as  Ihcy  "ill  allord  a 
criterion  of  the  iiiildiuss  or  scvurilj,  aiul  of  tlu-  drjiiess  or 
nioi.sturc,  of  future  seasons. 

1.  A  moist  auluum.  sueeeeded  by  a  mild  winter,  is  penerally 
followed  by  a  dry  and  cold  sprin;;;  in  cunse<|uenee  of  wliieli, 
\c);etation  is  !;really  retarded. 

•2.  Should  the  summer  be  uncommonly  wet,  the  suecerdinR 
winter  will  be  very  severe;  lierause  tbe  beat  or  warnitli  of  the 
c-artb  will  be  carried  ollby  sueli  unusual  evaporation.  I'arllier, 
wet  summers  are  mostly  allended  willi  an  increased  quaulity 
of  fruit  on  tbe  wbilc-lliorn  and  do;;-r<isc  ;  nay,  tbe  uncominon 
fruitfulness  of  tbese  sbrubs  is  considered  as  the  presajje  of  an 
intensely  cold  winter. 

a.  \  severe  winter  is  always  indicated  by  the  appearance  of 
cranes  and  other  birds  of  passage  at  an  early  period  in  autumn; 
because  they  never  migrate  southwards,  till  the  cold  season 
has  commeneed  in  tbe  northern  regions. 

4.  If  fie()uent  showers  fall  in  the  month  of  Scplcmber,  it 
seldom  rains  in  May;  and  the  reverse. 

5.  On  the  other  hand,  when  the  wind  often  blows  from  the 
south-west,  during  either  summer  or  auluuin;  when  the  air  is 
unusually  cold  for  those  seasons,  both  to  our  sensations,  and 
by  the  ihcrmonictcr ;  at  the  same  time,  tbe  mercury  being  low 
in  the  barometer ; — under  these  conditions,  a  profuse  fall  of 
rain  may  be  expected. 

(i.  Great  storms,  rains,  or  other  violent  commolions  of  the 
clouds,  produce  a  kind  of  crisis  in  the  atmosphere;  so  that  they 
are  attended  with  a  regular  succession,  cither  of  line  or  of  bad 
weather,  for  some  months. 

Lastly,  an  unproductive  year  mostly  succeeds  a  rainy  winter; 
as  a  rough  and  eold  autumn  prognosticates  a  severe  winter. 
See  also  the  article  IJAiioMtTuii. 

Weathfr  is  also  applied  to  every  thing  lying  to  windward 
of  a  particular  situation:  hence  a  ship  is  said  to  have  the 
weather-gage  of  another,  when  she  is  further  to  windward. 
Thus  also,  when  a  ship  under  sail  presents  either  of  her  sides  to 
the  wind,  it  is  then  called  the  weather-side,  and  all  the  ringing, 
&.C.  situated  thereon  are  distinguished  by  tbe  same  epitliet,as, 
the  weather  shrouds,  weather  lifts,  weather  braces,  weather 
bow,  weather  ()uarler,  &:c. 

Table  of  the  M'cuther,  from  Dr.  Hcrschell's  Observations. — 
The  following  table  is  from  observations  taken  by  the  late 
Dr.  Herscheil,  concerning  the  weather. 


Time  of  New  or  Full  Moon, 

or  of  enteriiiij;  tlie  t'iist 

Quartei-. 

Weather  likely  to  follow  during  the  Quarter. 

Ill  Summer. 

Ill  Winter. 

12      Noon,     to 
2     P.M.      lo 
4       —        to 

G       —        to 

10        —         to 

12  Midnight,  to 

2     A.M.      lo 
4       —        lo 
G       —        10 

8       —        to 

10       —        to 

2    P.M. 
4     — 
0     — 

10     — 

12  Midnight, 

2    A.M. 

4     — 
G     — 

8     — 

10     — 

12  Noon, 

Snow  or  Rain. 

Fair  and  Mild. 

Fair. 
r  Fair.    Frosty     if 
)     WindN.orN.E. 
i  Rain  or  Snow,  it 
(,    Winds,  or  S.W. 

I'^ur  iind  Frcstj. 
S  Hard  Frostunless 
i     Winds,  or  W. 

Snow  and  Stormy. 

•Snow  and  Stormy 

Stormy. 
^  Cold,  Rain  if  wind 
i     W.,    Snow  if  E. 
<,  Cold,    with     high 
i     Winds. 

Chiuigeahle 

Fair, 

(,  Fair,  if  Wind  N.W... 
I  Raiu.ifWindSorS.W 

Fair, 

Fair, 

Cold,  with  Showers,. . 
Rain, 

Wind  and  Rain, 

Frequent  Showers,  . . 

WtATHF.R  licaten,  an  epithet  applied  to  any  thing  which 
appears  to  have  borne  much  hard  or  rough  weather. 

WuATHKH  Hit,  a  turnof  tlic  cable  about  the  end  of  tliewind- 
lass.  outside  of  •.lie  knight-beads.  It  is  used  to  cheek  the 
cable,  in  order  to  slacken  it  gradually  in  tempestuous  weather, 
or  when  the  ship  rides  in  a  strong  curri'iit. 

WEtTHER  Jioarils,  are  pieces  of  plank  placed  in  windows  of 
a  dwelling,  or  in  the  ports  of  a  ship,  when  laid  up  in  ordinary  ; 
they  arc  in  an  inclined  position,  so  as  to  turn  oil'  the  rain  with- 
out preventing  the  circulation  of  air. 

no. 


Composition  for  Preserving  Weather  Hoarding. — Take  three 
parts  of  air-slaeked  linie,  two  of  wood  ashes,  and  one  of  (jnc 
sand,  or  seaeoal  ashes.  Sift  these  through  a  fine  sieve,  atjd 
add  as  much  liiiseeil  oil  as  viil!  biing  it  to  a  consistence  far 
woikiiig  with  n  painter's  brush;  great  care  nmst  be  taken  16 
mix  it  petfeetl).  'I'wd  coats  are  necessary,  the  lirst  rather 
thin,  tbe  second  as  thick  as  can  conveniently  be  worked. 

W'l  ATin.It  Ctiii/i.s,  long  pieces  of  canvass  or  tarpauling,  used 
to  preservi'  the  hainmoeks  from  injury  by  weather  when  stowed  ; 
also  to  defend  persons  Itoiii  the  wind  and  s|)ray. 

WiATiii.it  //(7m,  a  ship  is  said  to  carry  a  weather  helm 
when  she  is  inelinetl  lo  come  too  near  the  wind,  and  therefore 
rc<|iiires  the  beliii  to  be  kept  constantly  a  little  to  windward. 

Weatiiek  liii/ls,  those  inclinations  which  a  ship  makes  lo 
windward  in  a  heavy  sea;  those  which  she  makes  to  leeward 
being  termed  lee-lurches. 

WiATiiEit  (iliiss.     See  IJAROMETrii  and  IIvgrometeh 
Weather  S/iure,  the  shore  which  lies  to  windward  of  a  ship. 
Weatiiir   7'iV/r,   implies  that  which,   by  setting   against    a 
ship's  lee-side,  while  under  sail,  forces  her  up  to  windward. 

WKATHER-GL  \.SSi;S,  arc  instruments  contrived  to  indi- 
cate the  slate  or  disposition  of  the  atmosphere,  and  the  vaiious 
alterations  in  the  weather:  such  are  barometers,  thermometers, 
hygrometers,  &c. 

WKAVEKS.  The  wages  of  journeymen  weavers  in  London 
are  to  be  seUled  by  the  lord  mayor,  recorder,  and  aldermen. 
Masters  giving  more  wages  than  is  appointed,  to  forfeit  601.  and 
journeymen  demanding,  or  combining  to  demand  more,  to  for- 
feit -lOs.  or  be  imprisoned  three  months. 

WK.VVING.  With  the  anti<iuity  of  weaving  we  are  neither 
much  acquainted,  nor,  however  amusing  such  knowledge  might 
be  to  the  ami  (IN  ari  an.  is  this  loss  greatly  to  be  regretted.  That  the 
art  was  brought  lo  considerable  perfection  in  very  early  ages, 
is  sulficienlly  obvious  bolli  from  sacred  and  profane  history. 
There  seems  also  little  doubt  that  it  is  of  Asiatic  origin,  and  has 
only  gradually  extended  to  the  western  parts  of  Europe.  We 
have  the  authority  of  Julius  ("icsar,  that,  when  he  invaded 
Britain,  it  was  totally  unknown  ;  and  the  many  public  acts 
relative  to  the  woollen  manufacture  in  the  earlier  period  of 
English  history,  evidently  prove  tbiit  the  greater  part  of  our 
wool  was,  for  a  long  series  of  years,  exported  in  a  raw  state, 
and  manufactured  upon  the  continent.  The  cruelties  and 
atrocities  of  the  Duke  of  Alva,  in  15G7,  and  the  subsequent 
persecutions  attendant  on  the  revocation  of  the  edict  of  Naniz 
by  Louis  XIV.  are  assigned  by  historians  as  the  causes  which 
gave  to  Britain  the  knowledge  and  ingenuity  of  foreign  artisans, 
and  permanently  founded  the  woollen  and  linen  manufactures, 
the  former  of  which  has  become  the  acknowledged  staple  of 
England,  and  the  latter  of  Ireland.  The  much  more  recent 
invention  of  Sir  Iliehard  Arkwright  has  introduced  the  very 
extensive  manufacture  of  cotton,  and  added  a  lucrative  and 
elegant  branch  of  tralTic,  the  lighter  and  fanciful  department  of 
which  has  become,  in  some  measure,  the  staple  manufacture  of 
Scotland  ;  whilst  the  more  substantial  and  durable  have  added 
to  England  a  manufacture,  inferior,  in  importance  and  e-xtent, 
only  to  the  woollen. 

The  process  of  manufacture  of  all  these  descriptions  of  cloth, 
from  the  raw  to  the  linished  or  marketable  state,  may  be  divided 
into  three  great  stages  of  manufacture. 

1st.  The  preparatory  processes  which  the  raw  material  under- 
goes, to  bring  it  into  th;it  state  in  which  it  is  lit  to  assume  the 
appearance  of  cloth,  or  what  is  generally  understood  by  the 
term  i/arn.  For  the  account  of  these  operations,  we  must  refer 
the  reader  to  the  respective  articles  Cotton,  Flax,  Wool, 
Silk,  Loom,  &c. 

'2d.  The  operations  by  which  the  materials  arc  brought 
from  the  slate  of  yarn  into  of  that  of  cloth,  which  is  properly 
the  subject  of  this  article,  but  w  hich  we  can  here  only  treat  in  a 
general  way  ;  for  the  dilVerent  kinds  are  so  numerous  and 
varied,  that  we  must  refer  much  of  the  peciiliarilies  lo  the  articles 
which  will  be  found  under  the  respective  titles  or  names  by 
which  various  kinds  of  cloths  or  stiiils  are  known. 

3d.  The  processes  which   the  cloth  undergoes,  after  coming 
out  of  the  weaver's  hands,  to  lit  it  for  the  market,  and  which  we 
must  also  refer  to  the  various  articles — Bleaching,  Dyeing, 
Printing,  Calendering,  Glazing,  and  many  others. 
12  H 
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In  general,  we  may  remark,  that  the  g;reat  requisites  in  every 
species  of  cloth,  from  the  heaviest  to  the  li^'htest  fabrics,  are 
durability,  warmth,  and  beauty.  For  those  kinds  which  com- 
pose the  household  furniture  and  dress  of  the  generality  of 
mankind,  the  first  and  second  are  the  most  essential ;  and  for 
the  oruamental  kinds,  which  furnish  show  and  splendour  to  the 
drapery  of  the  opulent  and  luxurious,  the  latter  is  almost  the 
only  quality  ever  required. 

Kendall's  loom,  which  works  exactly  like  the  common  Spital- 
iield's  loom,  with  the  same  tyings,  hangings,  &c.  has  its  princi- 
pal action  simply  promoted  by  a  single  revolving  bar  mounted 
upon  the  top  of  the  ordinary  loom,  equipped  with  four  wipers, 
and  two  cams  or  snails.  The  two  central  wipers  operating  upon 
a  lever,  moving  the  batton  as  required  ;  the  two  cams,  right 
and  left,  acting  alternately  on  a  lever  each,  at  the  reverse  end 
of  which  are  connected  two  vertical  rods,  suspended  from  a 
bracket  in  front  of  the  loom  ;  also  the  two  levers  being  con- 
nected by  a  spiral  spring,  that  the  action  of  the  cams  at  the 
necessary  periods  causes  the  spring  to  become  charged,  as  the 
Jever  in  traversing  the  cam  meets  with  a  sudden  declension  or 
fall,  causing  the  spring  to  operate  and  drive  the  shuttle  acro.ss 
the  work.  The  other  two  wipers  act  upon  two  treadles,  to 
make  the  shed  or  opening  for  the  passage  of  the  shuttle.  One 
revolution  of  this  bar  completes  two  slmtes,  causes  these 
cams  and  wipers  to  act  uniformly  with  each  other,  performing 
the  whole  operation  required  in  simple  weaving.  The  way  to 
accomplish  more  complex  weaving,  when  more  than  two  treadles 
are  required,  is  by  introducing  a  second  bar,  equipped  with  as 
many  wipers  as  treadles  wanted,  the  wipers  being  placed  at 
equal  distances  on  the  circle  of  the  bar.  If  four  is  necessary,  as 
the  principal  bnr  making  one  revolution  acts  upon  the  battons 
twice;  therefore,  in  order  to  work  over  the  four  treadles  upon 
the  second  bar,  the  principal  bar  in  this  case  must  revolve  twice 
to  the  secondary  one,  and  so  on  to  any  given  number  of  treadles. 
If  five  treadles  are  required,  the  principal  bar  must  revolve  two 
and  a  half  times  to  the  secondary  bar  once,  and  so  on  to  any 
other  number,  the  two  bars  being  regulated  by  equipping  each 
with  cog-wheels  for  that  purpose.  If  a  greater  number  of 
treadles  are  required  more  than  this,  or  the  hand-loom  is  able 
to  accomplish  with  ease,  it  only  requires  the  aid  of  the  jackard 
mounted  upon  the  loom,  simplifying  the  complex  figured  weav- 
ing. This  loom  is  ellective  and  simple  :  a  boy  of  12  years  of 
age,  with  a  proper  fly-wheel,  would  find  no  difiiculty  in  turning 
six  or  eight  of  these  looms.  The  number  of  looms  one  weaver 
is  capable  of  working  must  depend  on  two  principal  objects, — 
the  quality  of  the  goods  manufactured,  and  the  quality  of  the 
material  made  use  of,  varying  from  two  to  five  looms,  such  as 
Persians,  sarcenets,  levantines,  and  poor  satins,  which,  with 
good  materials,  require  little  attention.  Rich  works,  wilh  an 
able  weaver  and  good  materinls,  will  be  able  to  work  two  looms 
with  an  addition  of  some  light  work  before  mentioned.  The 
work  is,  of  course,  belter  than  that  performed  according  to  the 
old  plan  by  hand ;  the  machine  acting  more  steadily,  and 
operating  with  less  of  stickings. 

Previous  to  cnteiing  info  any  details  of  other  particulars,  we 
shall  lay  before  our  readers  such  general  remarks  as  occur 
upon  what  is  termed  the  fabric  of  cloth,  a  matter  which  we  con- 
ceive to  be  not  only  of  the  most  essential  importance,  but  which 
has  been  most  unaccountably  neglected,  even  by  those  who 
practise  the  manufacture,  and  who,  with  very  few  exceptions, 
regulate  tlioir  operations  in  this  respect  by  no  fixed  or  deter- 
minate rule,  but  generally  are  contented  merely  to  copy  what 
they  are  taught,  without  any  other  guide  to  delect  error  than 
natural  experience,  which  very  frequently  is  deaily  purchased. 
Yet  we  conceive  it  very  possible,  that  this  important  point  may 
be  reduced  to  such  a  degree  of  mathematical  precision,  as 
might  render  it  capable  of  conclusive  demonstration,  or  at 
least  that  the  approximation  may  be  .so  near,  as  to  guard  the 
person  who  will  be  at  pains  to  adopt  it,  from  almost  the  slightest 
danger  of  great  error,  even  in  regulating  the  fabric  of  any 
species  of  cloth  to  which  he  has  not  been  previously  accus- 
tomed. For  the  better  understanding  of  this  method,  it  may 
be  necessary  to  consider,  very  brielly,  that  quality  of  yarn  which 
is  called  \t)i  (/tixt  or  Jinoncss. 

If  a  thread  of  yarn  be  considered  as  a  cylinder,  its  weight 
must  be  in  the  compound  ratio  of  its  magnitude  and  density. 


Now,  yarn  being  made  up  in  hanks  of  a  determinate  length, 
this  length  may  be  considered  as  the  altitude  of  the  cylinder. 
If  cylinders  are  in  proportion  to  their  circumscribing  squares, 
the  square  root  of  the  square  will  be  equal  to  the  diameter  of 
the  base.  When  yarn  of  any  kind  is  warped,  and  stretched  in 
a  loom,  to  undergo  the  subsequent  operation  of  being  woven 
iuto  cloth,  the  threads  which  compose  the  warp  are  parallel  to 
each  other,  and  their  parallel  situation  is  preserved  by  the 
utensil  called  the  reed,  through  the  intervals  between  the  divi- 
sions of  which  a  certain  number  of  threads  pass.  The  number 
of  divisions  in  this  reed,  therefore,  ascertains  the  number  of 
threads  of  a  warp  which  are  to  be  woven  into  cloth  of  any 
determinate  breadth.  Now  the  breadth  of  every  thread  or 
cylinder  being  the  diameter  of  its  base,  and  the  reed  being  the 
scale  which  regulates  the  number  of  these  threads  in  agiven  mea- 
sure, the  ratio  which  the  one  bears  to  the  other  ascertains  the 
number  of  threads,  and  their  contiguity  to  each  other  in  the 
cloth.  Let  then  the  square  root  of  the  mass  in  any  determinate 
length  of  yarn  be  taken  as  the  measure  of  the  diameter  of  the  base 
of  a  thread,  and  let  the  number  of  the  reed  which  will  form  a 
proper  fabric,  be  known,  and  any  other  will  be  found  to  form  a 
similar  fabric.  From  this  arises  a  very  simple  analogy  or  pro- 
portion, which  may  be  thus  stated  :— Let  the  weight  of  one 
kind  of  yarn  be  expressed  by  a,  and  that  of  another  by  h.  Let 
a  be  properly  woven  in  a  reed  or  scale  which  contains  1200 
intervals  or  divisions  in  .37  inches,  which  is  the  common  mea- 
sure of  the  linen  reed.  Then  to  ascertain  the  proper  reed  for 
b,  the  proportion  will  be  as  ■Ja  is  to  1200,  so  is  v'  6  to  the  reed 
required.  Hence,  as  a  is  to  144,  so  is  b  to  the  square  of  the 
reed  required.  Suppose  now,  that  a  represents  cotton  yarn 
No.  60,  and  b  represents  No.  100,  then, 

as  60    :    144    :  :    100    :    14,400, 
the  root  being   15"49  nearly,  which  is  the  answer.     From  this 
the  following  simple  arithmetical  proportion  will  arise  for  prac- 
tical use. 

1st.  If  the  yarn  is  known,  and  the  number  of  the  reed  wanted, 

As  the  name  or  designation  of  the  first  yarn  given 

To  the  square  of  the  given  reed. 

So  is  the  name  or  designation  of  the  second  yarn 

To  the  square  of  the  reed  required. 
2d.  If,  as  before,  the  yarn  and  reed  are  known,  and  tlie  yarn 
wanted  to  fit  any  other  reed. 

As  the  square  of  the  given  reed, 

To  the  yarn, 

So  is  the  square  of  the  other  reed 

To  the  yarn  required. 
In  actual  practice,  the  following  objection,  which  is  very 
plausible,  will  readily  occur  to  practical  manufacturers,  and,  at 
first  sight,  will  probably  induce  almost  the  whole  of  them  to 
reject  these  rules  as  erroneous  and  inconclusive.  They  will 
assert,  and  with  truth,  that  a  manufacturer  who  would  impli- 
citly adopt  and  follow  these  rules,  would  either  make  all  his 
fine  goods  so  dense  and  heavy  in  the  fabric  as  to  disgust  his 
customers  ;  or  that  his  coarse  goods  would  be  so  fiimsy  in  the 
texture  as  to  be  totally  useless.  To  this  it  is  on'y  necessary  to 
reply,  that  it  arises  from  no  error  in  the  calculation,  nor  want 
of  truth  in  the  general  principle,  but  in  what  «  as  premised  as  a 
general  requisite  in  cloth  at  the  outset,  namely,  that  the  dura- 
bility and  thickness  is  the  first  object  in  coarse  goods,  and 
beauty  and  transparency  in  fine.  It  would  afford  but  a  slender 
recommendation  to  a  birth-day  dress,  to  possess  that  warmth 
and  durability  which  would  form  thechief'excellence  of  a  watch- 
coat  or  blanket ;  and  it  would  be  equally  useless  to  give  to  the 
coarse  manufacture,  which  is  valuable  in  proportion  to  the 
shelter  which  it  afiords  from  the  inclemency  of  wind  and  wea- 
ther, qualities  which  could  only  aflTord  gratification  to  the  eye, 
by  the  sacrifice  of  every  comfort. 

The  warp  of  a  web  being  longitudinally  stretched  in  parallel 
straight  lines,  and  the  warp  or  weft  being  inserted  at  right 
angles  to  it,  the  substance  produced  as  cloth  will  bear  a  strong 
analogy  to  the  form  of  a  raft  of  wood,  consisting  of  two  plat- 
forms of  square  beams  laid  across  each  other,  and  fastened 
together  ;  or  if  we  suppose,  that  a  number  of  cylindrical  pieces 
of  wood,  such  as  the  top  masls  or  yards  of  a  ship,  are  laid 
parallel  to  each  other,  and  that  cords  or  ropes  are  interwovcu 
between  them  together,  we  shall  have  a  very  exact  represcnta- 
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tion  of  a  piece  of  clntli  on  a  scale  of  such  magnitude  as  will 
adiiiit  of  all  the  proof  of  actual  liionsurcinciit.  In  rliitli,  even 
of  the  finest  kinds,  the  len;;tli,  lirrailth,  and  ninnher  of  tin;  coni- 
pouent  thread  of  olindcrs,  iti  the  piece,  may  he  ascertained 
with  ecpial  precision  ;  hut  li  oni  the  sniallncss  of  the  diameter  of 
ever)'  thread,  it  heeonies  iuipossihlc  to  measure  them  actually 
with  any  decree  of  accuracy.  The  lcnj;lh  and  the  weight,  or 
mass,  however,  bein;;  known,  the  diameter  may  he  found  l>y  a 
calculation,  which  hears  evident  marks  of  i;rcat  exactness,  and 
wc  may  then  safely  assume  lliat  no  dillerenee  can  arise,  pro- 
vided the  densities  of  all  threads  are  llic  same.  Upon  this 
point,  liowcver,  there  lias  been  some  dillerenee  of  opinion,  and 
the  subject  has  been  so  little  iiivesti;;ated  in  a  seientifiu  man- 
ner, that  it  would  he  perhaps  presumptuous  to  draw  any  abso- 
lute eonclusion  upon  it.  \Ve  sliall  therefore  only  observe,  that 
the  arfruinent  upon  which  the  increase  of  density  in  (inc  yarn 
above  coarse  eliiclly  rests,  is  this,  that  in  spinning  line  yarn,  a 
(Creater  number  of  i evolutions  of  the  wheel  are  necessary  to 
give  the  tHist  sulliciently  to  produce  a  proper  cohesion  of  the 
(ibre.s  than  in  coarse.  This  is  incontrovertibly  true  ;  and  as  the 
lilamcnts  or  libres,  by  this  Iwislinjr,  assume  the  form  of  a  screw 
or  spiral,  the  point  to  he  decided  is,  simply,  w  liether  by  this 
excess  oftwistinic,  the  fibres  of  hue  yarn  are  not  brought  more 
closely  into  contact  than  those  of  coarse;  and  consequently, 
that  the  diameter  of  the  thread  is  diminished  in  the  same  pro- 
portion that  the  twistins  is  increased. 

It  must  be  obvious,  tliat  where  the  cirenmferenec  exposes  a 
.small  surface,  many  more  revolutions  will  be  required  than 
where  it  presents  a  lars;e  one,  before  all  the  libres  can  be  sulli- 
eiently  stretched  ;  and  consequently,  that  fine  yarn  will  always 
require  more  twislins  than  coarse,  to  give  it  the  same  tenacity. 
l!ut  as  every  thread,  from  the  stoutest  cable  to  the  finest  whi(;h 
human  art  and  industry  can  produce,  contracts  in  length  by 
the  operation  of  twisting,  there  seems  reason  enough  to  con- 
clude, that  the  compressing  power  exerted,  acts  either  entirely 
upon  the  length,  or  that  what  is  exerted  on  the  diameter,  must 
bear  a  very  small  proportion  indeed  to  the  other;  we  may 
therefore  infer,  that  the  nearest  approximation  to  actual  truth, 
will  be  to  consider  a  rope  or  thread  like  any  other  solid  eyliii- 
tler,  and  that  the  dillerenee  of  density  will  not  very  materially 
all'ect  the  calculation.  Upon  this  principle,  we  shall  easily 
arrive  at  a  very  considerable  degree  of  malhcmatieal  precision, 
iind,  upon  the  whole,  come  nearer  to  actual  truth  than  by  any 
other  hypothesis  yet  known. 

In  the  Plate  (Cloth  IMAXUFAcruRr.)  will  be  found  some 
figures,  explanatory  of  what  further  remarks  may  be  necessary 
on  this  subject,  as  connected  with  the  fabric  ;  and  it  will  also 
be  useful  in  conveying  correct  ideas  of  the  varieties  of  texture 
most  generally  used  both  in  the  substantial  and  llimsy  descrip- 
tions of  woven  goods. 

Principle  of  Texture. — Figure  1.  This  figure  may  be  sup- 
posed to  represent  any  solid  body  composed  of  various  parts, 
lashed  together.  If  the  darkened  squares  are  so  many  parallel 
beams  of  wood,  connected  by  cordage,  we  arrive  at  once  at  a 
precise  idea  of  texture.  The  length  of  these  beams  is  known 
by  nicasurcmcnt :  the  breadth  of  the  whole  consists  of  the 
aggregate  uumhcr  of  pieces  of  wood,  added  to  the  space  which 
the  cords  occupy  between  each,  and  which  will  be  more  or  less 
in  proportion  to  the  thickness  or  diameter  of  these  cords.  It  is 
also  obvious,  that  it  is  impossible  to  bring  the  beams  into 
actual  contact;  for  were  we  to  suppose,  that  the  connecting  or 
lashing  cords  were  actually  as  fine  as  human  hairs,  tliey  must 
still  occupy  some  portion  of  space.  The  thickness,  it  is  equally 
apparent,  is  that  of  one  beam  and  one  cord  ;  but  if  we  suppose 
the  cords  every  wherein  actual  contact,  we  may  then  also  sup- 
pose that  the  thickness  is  that  of  the  beam  and  two  cords. 
Now,  it  is  hardly  possible  to  conceive,  that  in  a  flexible  sub- 
stance, such  as  those  used  in  the  fabrication  of  cloth,  any  means 
could  be  devised  to  bring  every  thread  of  woof  into  actual  con- 
tact, so  as  to  cover  the  warp  both  above  and  below.  We  may 
therefore  very  safely  assume,  as  a  general  principle,  tliat  the 
geometrical  tlii<^kness  of  cloth  is  the  measure  of  the  diameter  of 
one  thread  of  the  warp,  added  to  the  measure  of  llic  diameter 
of  one  thread  of  the  woof;  and  that  when  those  measures  arc 
equal,  the  thickness  of  tlio  cloth  is,  of  course,  double  the  diame- 
ter of  one  of  the  threads  of  which  it  is  composed.     Thus  we  have 


the  utmost  Uiickriess  of  fabric  of  «hicli  cloth  is  capable,  and 
more  than  even  the  strongest  canv.iss,  w  itii  whicli  we  are 
ac(piaiiitcd,  can  possess.  Indeed  a  fabric  of  this  kind,  were  it 
even  easily  attainable,  would  be  practic-ally  usi  less  ;  for  the 
iiiiinense  increase  of  density  would  so  coinplcli  ly  lake  away 
every  degree  of  pliancy  and  llexibility,  that  the  f.ibric  would  be 
as  iinsuiliilile  for  any  purpose  to  which  cloth  is  properly  appli- 
cable, as  a  lir  plank  or  a  sheet  of  copper. 

Opni  J'lilii  iv.  —  l'ii:.\iir  '2.  This  figure  represents  a  section  of 
cloth  of  an  open  fabiic,  when  the  round  dots,  whiili  represent 
the  warp,  are  placed  at  a  considerable  distance  from  each 
other.  In  this  ligiire  we  see  very  eviilcnily,  that  the  geome- 
trical thickness  of  cloth  may  be  considered  in  the  duplicate 
ratio  of  the  one  thread  ;  for  if  we  suppose  the  two  parallel  lines 
which  bound  the  figure,  to  represent  two  boards  used  in  the 
caleiubrr  press,  where  the  cloth  is  tiiiished,  and  that  they  are  to 
be  pressed  together  by  any  mechanical  power,  we  shall  at  once 
see  that  their  elTect  must  immediately  llatten  the  thrcad.i,  and 
divest  them  of  their  cylindrical  form. 

Close  I'atn-ic. — Figure;!.  This  ligure  represents  a  plain  fabric 
of  that  <lcscription  which  approaches  the  most  nearly  to  any 
idea  we  can  form  of  the  most  dense  or  close  contact  of  which 
yarn  can  be  made  susceptible.  Here  the  warp  is  supposed  to 
be  so  lightly  stretched  in  the  loom,  as  to  retain  entirely  the 
parallel  state  without  any  curves  or  (lexure  whatever,  and  the 
whole  therefore  is  necessarily  given  to  the  woof.  This  mode  of 
weaving  can  never  really  exist  ;  but  if  the  warp  he  sulliciently 
strong  to  bear  any  light  stretching,  and  the  woof  be  spun  very 
soft  and  flexible,  something  very  near  it  may  be  produced. 
This  way  of  making  cloth  is  well  fitted  for  those  goods  which 
require  to  give  considerable  warmth,  but  they  are  sometimes 
the  means  of  very  gross  fraud  and  inipo.'^itlon  ;  for  if  the  warp 
is  made  of  very  slender  threads,  and  the  woof  of  slackly  twisted 
cotton  or  woollen  yarn,  where  the  fibrils  of  the  stulf  being  but 
slightly  brought  into  contact,  are  rough  and  oozy,  a  great 
appearance  of  thickness  and  strength  may  be  given  to  the  eye, 
when  the  cloth  is  absolutely  so  flimsy,  that  it  may  be  torn 
asunder  as  easily  as  a  sheet  of  writing  paper.  Many  frauds  of 
this  kind  are  practised.  A  very  common  one  is  in  a  kind  of 
fanciful  stulf,  which  used  to  be  hawked  about  the  streets  of 
London,  and  most  of  the  large  towns  of  IJritain,  eseecially  the 
sea  ports,  by  a  set  of  men  habited  like  sailors.  These  stulls 
were  composed  of  very  fine  silk  warp,  and  very  slackly  twisted 
cotton  woof,  perhaps  eight  or  ten  times  coarser  than  the  warp. 
The  silk,  of  course,  entirely  disappeared,  and  the  semblance 
of  a  very  strong  fabric  of  cotton  was  presented,  and  sold  appa- 
rently cheap,  under  the  pretence  of  being  smuggled  home  in  an 
Kast  Indianian.  Strength,  beauty,  and  cheapness,  were  thus 
apparently  united,  and  the  unwary  purchaser,  whilst  enjoying 
the  triple  pleasure  of  having  profitably  expended  bis  money, 
procured  a  desirable  acquisition,  and  outwitted  all  the  precau- 
tions which  either  the  government  or  directors  could  take, 
found,  to  his  infinite  astonishment  and  vexation,  upon  the  first 
application  of  the  finger  and  thumb,  that  his  purchase,  which 
was  generally  extolled  by  the  vender  for  being  as  tough  as  the 
mainsail  of  a  seventy-four,  i)roved  as  weak  as  a  cobweb.  The 
impostor  generally  added  to  the  fraud,  by  pulling  the  cloth 
apparently  with  great  force  in  that  direction  in  which  the  coarse 
woof  gave  the  resistance,  but  cautiously  avoided  even  a  touch 
against  the  warp,  wliich  would  at  once  have  detected  the  fraud. 

Open  Fabric. — Figure  4.  This  figure  gives  a  representation 
of  the  position  of  a  fahiic  of  cloth  in  section,  as  it  is  in  the  loom 
before  the  warp  has  been  closed  upon  the  woof,  which  still 
appears  as  a  straight  line.  This  figure  may  usefully  illustrate 
the  direction  and  ratio  of  contraction  which  must  unavoidably 
take  place  in  every  kind  of  doth,  in  a  greater  or  smaller  degree, 
according  to  the  density  of  the  texture,  the  dimensions  of  the 
threads,  and  the  description  of  the  cloth.  Let  A  B  represent 
one  thread  of  woof  comi)Ietcly  stretched  by  the  velocity  of  the 
shuttle  in  passing  between  the  threads  of  warp  which  are  repre- 
sented by  the  round  dots  I, '2, 3,  4,  5, &c.  and  those  distinguished 
by  8,9,  U),  f<c.  When  these  threads  are  closed  by  the  opera- 
tion of  the  heddlcs  to  form  the  intertexture,  the  first  tendency 
will  be  to  move  in  the  direction  1  i,  2 /»,  SiC,  for  those  above, 
and  in  that  of  Sa,  Ua.  &c.  for  those  below  ;  but  the  contracliJii 
of  A  B,  by  its  deviation  from  a  straight  to  a  curved  line,   in 
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consequence  of  tlie  compression  of  the  warp  thread  1  b,  2b,  &c. 
and  1  a,  2a,  &c.  in  closing,  will  produce,  by  the  action  of  the 
two  powers  at  right  angles  to  each  other,  the  oblique  or  dia- 
gonal direction  denoted  by  the  lines  1,8—2,9  to  the  right,  for 
the  threads  above  ;  and  that  expressed  by  the  lines  2,  8—3,9, 
&c.  to  the  left,  for  the  threads  below.  Now,  as  the  whole  devia- 
tion is  produced  by  the  flexure  of  the  thread  A  B,  if  A  is  sup- 
posed to  be  placed  at  the  middle  of  the  cloth,  equidistant  from 
the  two  extremities,  or  selvages  as  they  are  called  by  weavers, 
the  thread  at  1  may  be  supposed  to  move  really  in  the  direction 
1  b,  and  all  the  others  to  approach  to  it  in  the  direction  repre- 
sented, while  those  to  the  left  would  approach  in  the  same 
ratio,  but  the  line  of  approximation  would  be  inverted.  By 
pursuing  this  plan,  which,  as  far  the  writer  of  this  article  knows, 
is  totally  new,  the  theory  of  fabric  might  be  reduced  to  a  very 
great  degree  of  certainty  ;  and  here  a  field  is  entirely  open  for 
the  researches  of  an  expert  geometrician  to  apply  the  principles 
of  his  science  to  the  most  extensive  and  useful  manufacture, 
not  only  of  this  country,  but  of  every  other. 

Figure  5  represents  that  common  fabric  used  for  lawns,  mus- 
lins, and  the  middle  kind  of  goods,  the  excellence  of  which 
neither  consists  in  the  greatest  strength,  nor  in  the  greatest 
transparency.  It  is  entirely  a  medium  between  fig.  2  and  fig.  3. 
Its  principles  are  in  every  respect  similar  to  those  already 
noticed. 

In  the  efforts  to  give  great  strength  and  thickness  to  cloth,  it 
will  be  obvious,  that  the  common  mode  of  weaving  by  constant 
intersection  of  warp  and  woof,  although  it  may  be  perhaps  the 
best  which  can  be  devised  for  the  former,  presents  invincible 
obstructions  to  the  latter  beyond  a  certain  limit.  To  remedy 
this,  tno  modes  of  weaving  are  in  common  use,  which,  while 
tlicy  add  to  the  power  of  compressing  a  great  quantity  of  mate- 
rials in  a  small  compass,  possess  the  additional  advantage  of 
affording  much  facility  for  adding  ornament  to  the  superficies 
of  the  fabric.  The  first  of  these  is  double  cloth,  or  two  webs 
woven  together,  and  joined  by  the  operation.  This  is  chiefly 
used  for  carpets  ;  and  its  geometrical  principles  are  entirely  the 
same  as  that  of  plain  cloth,  supposing  two  webs  to  be  sewed 
together.  A  section  of  the  cloth  will  be  found  in  fig.  6;  and 
w  iiat  further  relates  to  this  part  of  the  subject,  in  the  article 
Carpet. 

Of  the  simplest  kind  of  twisted  fabrics,  a  section  is  given  in 
fig.  7  :  and  as  this  is  a  most  important  branch  of  the  cloth 
manufacture,  it  may  be  proper  to  consider  it  with  some  atten- 
tion. The  great  and  prominent  advantage  of  the  twisted  fabric 
in  point  of  texture,  ari.ses  from  the  facility  with  which  a  very 
great  quantity  of  materials  may  be  put  closely  together.  In 
the  figures,  the  warp  is  represented  by  the  dots  in  the  same 
straight  line  as  in  the  plain  fabrics  ;  but  if  we  consider  the 
direction  and  ratio  of  contraction,  upon  principles  similar  to 
those  laid  down  in  the  explanation  given  of  fig.  4,  we  shall 
readily  discover  the  very  difl'erent  way  in  which  the  tweeling; 
fabric  is  effected. 

Thus  we  see  by  the  figure,  when  the  dotted  lines  are  drawn 
at  a,  b,  c,  d,  their  direction  of  contraction,  instead  of  being 
upon  every  second  or  alternate  thread,  the  natural  tendency 
would  consequently  be  to  bring  the  whole  into  the  form  repre- 
sented by  the  lines  and  dotted  circles  at  a,b,c,d.  In  point 
then  of  thickness,  from  the  upper  to  the  under  superficies,  it  is 
evident  that  the  whole  fabric  has  increased  in  the  ratio  of 
nearly  three  to  one.  On  the  other  hand  it  will  appear,  that 
the  four  threads  or  cylinders  being  thus  put  together  in  one 
solid  mass,  might  be  supposed  only  one  thread,  or  like  the 
strands  of  a  rope  before  it  is  twisted  ;  but,  to  remedy  this,  the 
thread  being  shifted  every  time,  the  whole  forms  a  body  in 
which  much  aggregate  matter  is  compressed;  but  where,  being 
less  firmly  united,  the  accession  of  strength  acquired  by  the 
accumulation  of  materials,  is  partially  contracted  by  the  want 
of  equal  firmness  of  junction. 

The  second  quality  of  the  twceled  fabric,  susceptibility  of 
receivinr/  urnamenl,  arises  from  its  capability  of  being  inverted 
at  pleasure,  according  to  fig.  9.  In  this  figure,  we  have,  as 
before,  four  threads,  and  one  alternately  intersected  ;  but  here 
the  four  threads  marked  1  and  2,  are  under  the  v^'0of,  while 
those  marked  ;!  and  4  are  above.  As  this  in  no  way  affects  the 
solidity  or  strength  of  the  texture,  but  is  merely  an  auxiliary 


aid  for  the  addition  of  ornament,  the  further  discussion  of  this 
property  |will  be  more  appropriately  introduced  in  that  part 
of  this  article  which  relates  to  the  ornamental  principles  of 
texture. 

Figure  8.  This  figure  represents  that  kind  of  tweeled  work 
which  produces  an  ornamental  effect,  and  adds  even  to  the 
strength  of  a  fabric,  in  so  far  as  accumulation  of  matter  can  be 
considered  in  that  light.  The  figure  represents  a  piece  of  velvet 
cut  in  section,  and  of  that  kind  which,  being  woven  upon  a 
tweeled  ground,  is  known  by  the  name  of  Genoa  velvet;  a 
pretty  strong  presumption,  that  the  origin  of  this  manufacture 
at  least,  in  Europe,  is  Italian.  That  part,  however,  which  pro- 
duces the  ornament,  cannot  properly  be  deemed  likely  to  add 
much  to  the  strength  of  the  fabric,  in  so  far  as  this  is  efl'ected 
by  any  attempt  at  divulsion  ;  but  when  the  impulse  is  by  fric- 
tion, it  must  contribute  very  materially  to  its  preservation. 
Hence,  in  practical  use,  velvets  of  every  kind  are  in  great 
estimation,  for  three  substantial  reasons  : — - 

1st.  Because,  by  combining  a  great  quantity  of  materials  in 
a  small  compass,  they  afford  great  warmth.  2nd.  From  the 
great  resistance  which  they  oppose  to  external  friction,  they 
are  very  durable.  And,  Drd.  Because,  from  the  very  nature  of 
the  texture,  they  afford  the  finest  means  of  rich  ornamental 
decoration.  The  use  of  velvet  cloths  in  cold  weather,  is  a  suffi- 
cient proof  of  the  truth  of  the  first.  The  manufacture  of  plush 
corduroy,  and  other  stufl's,  for  the  dress  of  those  exposed  to  the 
accidents  of  laborious  employment,  evinces  the  second  ;  and  the 
ornamented  velvets  and  Wilton  carpeting,  are  demonstrative 
of  the  third  of  these  positions.. 

In  the  figure,  the  diagonal  form  which  both  the  warp  and 
woof  of  cloth  assume,  is  very  apparent,  from  the  smallness  of 
the  scale.  Besides  what  this  adds  to  the  strength  of  the  cloth, 
the  plushed  part,  which  appears  interwoven  at  the  darkly 
shaded  intervals  1,  2,  3,  &c.  forms,  when  finished,  the  whole 
covering  or  upper  surface.  The  principle,  in  so  far  as  regards 
texture,  is  entirely  the  same  as  any  other  tweeled  fabric,  and  a 
more  minute  discussion  must  be  referred  to  the  particular 
article. 

Corduroy. — Figure  10.  This  figure,  which  represents  cordu- 
roy, or  king's  cord,  is  merely  striped  velvet.  The  principle  is 
entirely  the  same;  and  the  figure  itself  will  sufficiently  evince 
that  the  one  is  merely  the  copy  of  the  other.  The  remaining 
figures  in  the  plate  represent  those  kinds  of  work  which  are  of 
the  most  flimsy  and  open  description  of  texture  ;  those  in  which 
neither  strength,  warmth,  nor  durability,  is  much  required,  and 
of  which  openness  and  transparency  are  the  chief  recommenda- 
tions. For  these  reasons,  the  nature  and  principle  of  the 
texture  may  be  better  understood  by  considering  them  as  mere 
superficies,  than  by  any  section  which  could  be  exhibited. 
The  two  kinds  of  gauze  and  catgut,  which  form  the  basis  of  all 
the  varieties,  are  still  exhibited  in  section,  and  the  two  others, 
which  may  be  varied  almost  to  infinity,  are  shewn  superficially. 

Common  Gauze, — Figure  11.  This  figure  represents  common 
gauze,  or  linau,  a  substance  used  for  various  purposes.  The 
essential  difi'crence  between  this  description  of  cloth  and  all 
others,  consists  in  the  warp  being  twined  or  twisted  like  a 
rope  during  the  operation  of  weaving;  and  hence  it  bears  a 
considerable  analogy  to  the  substance  usually  known  by  the 
name  of  lace.  The  twining  of  gauze  is  always  open,  flimsy,  and 
transparent;  but,  from  the  twining  of  the  warp,  it  possesses 
an  uncommon  degree  of  strength  and  tenacity,  in  proportion  to 
the  quantity  of  materials  which  it  contains.  This  quality,  toge- 
ther with  the  transparency  of  the  fabric,  renders  it  peculiarly 
adapted  for  ornamental  purposes  of  various  kinds,  particularly 
for  flowering  or  figuring,  either  in  the  loom,  or  by  the  needle. 

In  the  warp  of  gauze  there  arises  a  much  greater  degree  of 
contraction  during  the  weaving  than  in  any  other  species  of 
cloth,  and  this  is  produced  by  the  twining.  The  geometrical 
ratio  of  this  contraction  must  evidently  depend  entirely  upon 
the  same  principle  which  regulates  the  contraction  of  the  yarn 
in  spinning,  and  therefore  it  is  unnecessary  to  add  to  what  has 
been  already  stated  upon  that  subject.  By  inspecting  the 
figure,  it  will  be  apparent,  that  the  twisting  between  every 
intersection  of  woof  amounts  precisely  to  one  complete  revolu- 
tion of  both  threads  ;  hence  the  following  difl'ercnce  between 
this  and  every  other  species  of  weaving,  namely,  that  the  same 
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OircncI  or  warp  is  nlivnys  aljove  tlio  wouf,  niiU  tliu  contiguous 
tliroiKi  is  ;il»iiys  liclow. 

C(itt/i<l. — Kijjuri'  I'i.  This  figure  rrprosciila  a  section  of 
nnollior  spcries  ol'tuistcd  clolli,  wliicli  is  known  by  the  n.tine 
of  calfjut,  and  wlijcli  dill' is  didy  from  llio  t;:iiizc,  liy  hcin;;  siili- 
jcctcd  to  a  );ical<'r  dc;;r('i'  ul  Iwinr  in  Hoiiviof;,  lor  in  place  of 
one  icvolntion  lictween  cac^li  intersoclion,  a  nvolulion  and  a 
lialf  is  always  Riven;  and  thus  the  warp  is  alternately  aliove 
and  below,  as  in  otlier  kinds  of  weaving.  'I'lie  ratio  of  eontrac- 
lion  in  this,  as  in  the  former,  is  evidently  reduiililc  to  the  same 
principles  which  rei;iihite  the  s\)inain;;. 

W/iip  /\c<.— l"is;nre  l.i.  This  lii;nre  is  a  snperficial  represen- 
tation of  the  most  simple  kind  of  ornamental  net-work  [jro- 
tluccd  in  the  lomn.  It  is  called  a  whip-net  by  weavers,  who 
use  the  term  whip  for  any  substance  interwoven  in  cloth  for 
ornamental  purposes,  when  it  is  distinct  from  the  ground  of 
the  fabric.  In  this,  the  dilfcrence  is  merely  in  the  erossini?  of 
the  warp  ;  for  it  is  very  c\  ident,  that  the  ciossini;s  at  1,  'i,  3,  4, 
and  ."i,  are  of  dillerent  threads  frcnii  those  at  (i,  7,  H,  and  'J.  The 
contraction  in  weaving;  this  kind  of  stull',  is  vastly  greater  than 
any  other,  and  may  very  easily  be  ascertained  with  the  utmost 
gconietrieal  precision,  depcndiiif;  entirely  on  the  well-understood 
principles  of  plain  triKonoinelry  ;  for  it  will  hardly  be  necessary 
to  take  into  the  a<xonnt  what  contraction  lakes  place  by  the 
crossinfC  of  the  threads  in  a  fabric  so  very  open  and  (limsy. 
Thus,  if  the  <lianiond  is  crossed  at  1  by  a  dotted  line,  four 
riglit-an;;led  triangles  will  be  f<.rmcd,  and  the  contraction  of  the 
vvarp  will  be  in  the  ratio  which  the  liypolhcnuse  of  each  bears 
to  the  perpendicular;  the  former  being  the  longitudinal  mea- 
sure of  the  w;irp  when  stretched  in  the  loom,  and  the  latter 
that  of  the  cloth  in  its  finished  state.  This  reduces  the  eon- 
traction  at  once  to  the  I'ylhdgorcan  proposition,  that  tlie  two 
are  to  each  other  in  tlu^  ratio  of  their  respective  stjuarcs. 

Mail  yet. — Figure  It.  This  ligurc  represents,  siiperlieially, 
what  is  called  the  mail-net,  and  is  merely  a  combination  of 
common  gauze  and  the  whip-net  in  the  same  fabric;  the 
gauze  here  being  in  the  same  direction  as  the  dotted  line  in  the 
former  figure.  The  whole  labrie  is  evidently  a  continued  suc- 
cession of  right-angled  triangles,  of  which  the  woof  forms  tlie 
bases,  the  gauze  part  the  perpendiculars,  and  the  whip  part 
the  hypotheniises  :  the  contraction  here  being  very  dillerent,  it 
is  necessary  that  the  gauze  and  whip  parts  should  be  stretched 
upon  separate  beams. 

The  above  may  be  regarded  rather  as  hints  for  the  further 
investigation  of  the  geometrical  principles  of  the  cloth  niaim- 
facture,  than  as  the  absolute  results  of  a  perfect  and  matured 
theory.  As  nothing  has  been  published  upon  the  subject,  the 
author  of  this  article  can  only  plead  its  obvious  importance,  as 
the  motive  w  hich  has  led  him  to  communicate  what  has  occurred 
to  him  as  likely  to  promote  a  more  ample  and  seientilic  inquiry. 

We  now  proceed  to  stale  what  occurs  upon  the  ornamental 
principles  of  texture,  refe.'ring  the  reader  lo  figs.  15,  IG,  and  17. 

lu  order  to  produce  crnamental  figures  upon  cloths,  it  is 
necessary  that  the  apparatus,  or  mounting  of  the  loom,  should 
be  properly  an angcd  for  the  purpose  intended,  previously  to 
the  connnencement  of  the  subsequent  operations.  The  rules 
for  this  arc  pretty  similar  in  all  the  did'erent  kinds  of  ornamen- 
tal work,  and  the  plans  being  previously  drawn  upon  design 
paper,  the  first  operation  is  to  a<lapt  the  loom  to  the  design. 
The  designs,  or  patterns,  are  included  between  a  certain  num- 
ber of  parallel  straight  lines  drawn  upon  the  paper,  and  inter- 
sected by  others  drawn  at  rinlit  angles  to  the  first. 

The  lines  which  are  drawn  from  the  top  to  the  bottom  of  the 
paper  may  be  supposed  to  represent  the  w  arp,  and  those  drawn 
across,  the  woof  of  the  web;  any  number  of  threads  being 
supposed  to  be  included  between  every  two  lines.  The  paper 
thus  forms  a  double  scale,  by  which,  in  the  first  instance,  the 
size  and  form  of  tlie  pattern  may  be  determined  with  great  pre- 
cision ;  and  the  whole  subse(|uent  operations  of  the  weaver, 
both  in  mounting  and  working  his  loom,  regulated  with  cer- 
tainty and  accuracy.  To  enable  the  projector  of  a  new  pattern 
to  judge  properly  of  its  cllccts  when  transferred  from  the 
paper  to  the  cloth,  it  will  be  essentially  necessary  that  he  shoidd 
bear  constantly  in  his  view  the  comparative  scale  of  magnitude 
which  the  design  will  hear  in  each,  regulating  his  ideas  always 
by  square  or  superficial  nieasurciuent, 
110. 


Thus  in  the  large  ilcsign,  fig.  10.  representing  a  bird  perched 
upon  the  branch  of  a  tree,  it  will  be  proper,  in  the  lir.it  place,  to 
count  the  nundier  of  spaces  fiom  thi:  point  of  the  bill  to  the 
extremity  of  the:  tail;  ami  to  render  this  the  more  easy,  it  is  lo 
be  observed,  that  every  tenth  line  is  drawn  considerably 
holder  than  the  others.  This  number  in  the  design  is  l.'LO 
spaces.  (Counting  again  from  the  stem  of  the  branch  to  the 
upper  part  of  the  bird's  head,  he  will  lind  7(>  spaces.  IJelweeti 
these  spaces,  therefore,  the  whole  superficial  measure  of  the 
pattern  is  contained,  liy  the  measure  of  the  paper,  this  may 
be  easily  tried  with  a  pair  of  compasses,  and  will  be  found  to 
be  nearly  (»|'i,  inches  in  length,  by  ;),';,  inches  in  breadth.  Now, 
if  this  is  to  be  woven  in  a  reed  containing  HIM)  intervals  in 
.'i7  inches,  and  if  every  interval  eonlairrs  live  threads,  sup- 
posed to  he  contained  between  every  two  parallel  lines,  the 
length  will  be  fi'2  I  inches,  and  the  brearlih  :i  C>Z  inches  nearly, 
so  that  the  ligirre  irpon  the  cloth  would  be  very  nearly  of  the 
same  dinrensiorrs  as  that  upon  the  paper;  but  if  a  121)0  reed 
were  used  instead  of  an  800,  tlie  dimcn>ioiis  would  be  propor- 
tionally contracted.  A  correct  idea  being  formed  of  the  design, 
the  weaver  may  proceed  to  mount  his  loom  according  lo  the 
pattern,  and  this  is  done  by  two  persons,  one  of  whom  takes 
from  the  design  the  instructions  necessary  for  the  other  to 
follow  in  lying  his  cords.  It  remains  only  for  us  now  to  take 
notice,  very  shortly,  of  figs.  1.5,  l(i,  and  17. 

Dunwvknnd  Ditipcr. — Figures  15, 15.  This  figure  is  a  represen- 
tation of  the  most  simple  species  of  table  linen,  whicli  is  merely 
an  imitation  of  checker  work  of  various  sizes,  and  is  known  in 
Scotland,  where  the  manufacture  is  ehielly  practised,  by  the 
name  of  Dornock.  When  a  pattern  is  formed  upon  twccled 
cloth,  by  reversing  the  Hushing,  as  formerly  explained,  the  two 
sides  of  the  fabric  being  dissimilar,  one  may  be  supposed  to  be 
represented  by  the  black  marks,  and  the  other  by  the  part  of 
the  plate  which  is  left  uncoloured.  For  such  a  pattern  as  this 
it  is  perfectly  unnecessary  to  have  recourse  to  the  draw  loom, 
for  two  sets  of  common  twee!  heddles,  moved  in  the  ordinary- 
way,  by  a  double  succession  of  heddles,  are  quite  sufiicient. 
The  otiier  part  of  fig.  15  is  a  design  of  that  intermediate  kind  of 
ornamental  work  which  is  called  diaper,  and  which  partakes 
partly  of  the  nature  of  the  Dornock,  and  partly  of  that  of  the 
damask  and  tapestry.  The  principle  upon  which  all  these 
species  of  goods  are  woven  is  entirely  the  same,  and  the  only 
dillerence  is  in  the  extent  of  the  design,  and  the  means  by  which 
it  is  executed. 

The  last  figure,  17,  is  a  design  for  a  border  of  a  handkerchief 
or  napkin,  which  may  be  executed  either  in  the  manner  of 
damask,  or  as  the  spotting  is  practised  in  the  lighter  fabrics. 

WEAVING-LOOM.     See  Loom. 

WEB,  a  tissue  or  texture  formed  of  threads  interwoven  with 
each  other;  some  whereof  are  extended  in  length,  and  called 
the  warp;  and  others  drawn  across,  and  called  the  woof. 

WEDGE,  one  of  the  five  niechanieal  powers,  or  simple, 
engines,  being  a  geometrical  wedge,  or  very  acute  triangular 
prism,  applied  to  the  splitting  of  wood,  rocks,  or  raising  great 
weights.     >SVe  MiiCiiAMCS. 

WEIGH,  Way, or  irc(/,(waga,)  aweight  of  cheese,  wool,  &c. 
containing  25G  poumls  avoirdupois.  Of  corn,  the  weight  con- 
tains forty  bushels  :  of  barley  or  malt,  six  quarters.  In  some 
places,  as  Essex,  the  weight  of  cheese  is  300  pounds. 

WEIGIIING  ENGINES,  are  often  constructed  in  order  to 
ascertain  the  weight  of  the  loads  on  waggons  and  carts  passing 
along  turnpike  roads.  To  prevent  the  roads  from  being  too  much 
worn,  it  has  been  found  expedient  to  fix  by  an  act  of  parliament 
a  certain  load  for  each  breadth  of  wheel  ;  and,  that  such  loads 
rrray  irot  be  exceeded,  there  are  weighing  machines  at  several 
of  the  toll-gates,  by  which  the  loads  of  the  several  waggons.  &c. 
passirrg  throtrgh  tliiin  can  be  determined.  In  some  of  these 
machines  the  contrivance  is  such,  ihat  the  carriage  whose  load 
is  lo  be  weighed  is  lifted  clear  from  the  grourr<l,  by  means  of 
four  strong  chains  ami  hooks  attached  to  a  large  steel-yard, 
whose  fulcrum  is  raised  commonly  by  a  conibinatiorr  of  tooth 
and  pinion-work,  moved  by  a  winch  handle  ;  but  it  is  far  better 
to  have  the  business  performed  by  means  of  apparatus  placed 
under  a  horizoirtal  Iramo  on  which  the  carriage  may  be  drawn. 
The  most  com|)cndious  and  economical  machine  of  this  kind 
that  we  have  seen,  is  one,  first  used  for  weighing  the  riders  of 
12  1 
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race  horsps,  and  afternards  applied  to  tlie  more  reputable  ser- 
vice of  Hciiihing  loaded  carriages. 

The  annexed  figure  is  a  plan  of  the  machine;  KLMN  is 
the  plan  of  a  rectangular  box,  which  lias  a  platform  liU  or  cover 
of  size  suflicient  for  placing  the  wheels  of  a  cart  or  wajrgon. 
The  box  is  about  a  foot  deep,  and  is  sunk  into  the  ground  till 
the  platform  cover  is  even  with  the  surface.  In  the  mid- 
dle of  the  box  is  an  iron  lever  supported  on  tlie  fulcrum  pin  ilt, 
formed  like  the  nail  of  a  balance,  which  rests  with  its  edge  on 
arches  of  hardened  steel  firmly  fastened  to  the  bottom  of  the 
box.  This  lever  goes  through  onfe  side  of  the  box,  and  is  fur- 
nished at  its  extremity  with  a  hard  steel  pin  Im,  also  formed 
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to  an  edge  below.  In  the  very  middle  of  the  box  if  is  crossed 
by  a  third  nail  of  hardened  steel  ry /i,  also  formed  to  an  edge, 
but  on  the  upper  side.  The  three  edges  are  in  one  horizontal 
plane,  as  in  a  well-made  balance.  In  the  four  corners.  A,  A', 
E',  B,  of  the  box  are  firmly  fixed  four  blocks  of  tempered  steel, 
liaving  their  upper  surfaces  formed  into  spherical  cavities,  well 
polished  and  hard  tempered.  A  C  C  D  E  represents  the  upper 
edge  of  an  iron  bar  of  considerable  strength,  which  rests  on  the 
cavities  of  the  steel-blocks  in  A  and  E,  by  means  of  two  hard 
steel  studs  projecting  from  its  under  edge,  and  formed  into 
obtuse-angled  points  or  cones.  These  points  are  in  a  straight 
line  parallel  to  the  side  K  N  of  the  box.  Tlie  middle  part  C  of 
this  crooked  bar  is  faced  with  hard  tempered  steel  below,  and 
is  there  formed  into  an  edge  parallel  to  AE  and  K  N,  by  which 
it  rests  on  the  upper  edge  of  the  steel  pin  ji /i,  whicli  is  in  the 
lever.  In  a  line  parallel  to  A  E,  and  on  the  upper  side  of  the 
crooked  bar  A  C  E,  are  fixed  two  studs  or  points  of  hardened 
steel  B  and  D  projecting  upwards  above  half  an  inch.  The 
platform  cover  has  four  short  feet  like  a  stool  terminated  by 
hard  steel  studs,  which  are  shaped  into  spherical  cavities  and 
well  polished.  With  these  it  resls  on  the  four  steel  points  B,  B' 
D',  D.  The  bar  A  C  E,  is  kneed  in  such  a  manner  vertically, 
that  the  points  A,  B,  D,  E,  and  the  edge  C,  are  all  in  a  hori- 
zontal plane.  These  particulars  will  be  better  understood  by 
looking  at  the  elevation  in  fig.  6.  Whil  has  been  said  of  the 
bar  ACE  must  be  understood  as  also  said  of  the  bar  A'  C  E'. 

Draw  through  the  centre  of  the  box  the  line  a  b  c  perpendi- 
cular to  the  line  A  E,  B  D.  It  is  evident  that  the  bar  A  C  E  is 
ffliiivalcnt  to  the  lever  «  ft  c,  having  the  fulcrum  or  axis  A  E 
resting  with  its  extremity  C  on  the  pin  !ig,  and  loaded  at  b.  It 
is  also  evident  that  a  c  is  to  n  t  as  the  load  on  this  lever  to  the 
pressure  which  it  exerts  on  the  pin  17/1,  and  that  the  same  pro- 
portion subsists  between  the  whole  load  on  the  platform,  and 
the  pressure  which  it  exerts  on  the  pin  //  h.  It  will  also  appear 
on  an  attentive  consideration,  that  this  proportion  is  no  wise 
deranged  in  whatever  manner  the  load  is  placed  on  the  plat- 
form. If  very  unequably,  the  two  ends  of  the  pin  i/h,  may  be 
unequally  pressed,  and  the  lever  wrenched  and  strained  a  little; 
but  Ihc  total  pressure  is  not  changed.  If  there  be  now  placed 
a  balance  or  steel  yard  L  K,  in  such  a  manner  that  one  end  of 
it  may  be  directly  above  the  pin  I  m  in  the  end  of  the  lever  EOF 
they  may  be  connected  by  a  wire  or  slender  rod,  and  a  weight 
OD  the  other  arm  of  the  balance  or  steel-yard  may  be  put  in 


eqnilibrio  with  any  load  that  can  be  laid  on  the  platform.  A- 
small  counterpoise  being  first  hung  on  to  balance  the  apparatus 
when  unloaded,  any  additional  weight  will  measure  the  load 
really  laid  on  the  platform.  If  a  i  be  to  ae  as  1  to  8,  and  E  O 
to  E  F  also  as  1  to  8,  and  if  a  common  balance  be  used  above, 
64  pounds  on  the  platform  will  be  balanced  by  one  pound  in  the 
scale,  and  every  pound  will  be  balanced  by  one-fourth  of  an 
ounce.  This  would  be  a  very  convenient  partition  for  most 
purposes,  as  it  would  enable  us  to  use  a  common  balance  and 
common  weights  to  complete  the  machine  ;  or  it  may  be  made 
with  a  balance  of  unequal  arms,  or  with  a  steel  yard. 

Some  have  thought  to  improve  this  instrument  by  using  edges 
like  those  of  the  nails  of  a  balance  instead  of  points.  But  unless 
made  with  uncommon  accuracy,  they  will  render  the  balance 
very  dull.  The  small  deviation  of  the  two  edges  A  and  E,  or 
of  B  and  D,  from  perfect  parallelism  to  K  N,  is  equivalent  to  a 
broad  surface  equal  to  the  whole  deviation.  We  imagine,  that 
with  no  extraordinary  care,  the  machine  may  be  made  to  weigh 
«ithin  w^  of  the  truth,  which  is  exact  enough  for  any  purpose 
in  commerce. 

It  is  necessary  that  the  points  be  attached  to  the  bars.  Some 
have  put  the  points  at  A  and  E  in  the  blocks  of  steel  fastened 
to  the  bottom,  because  the  cavity  there  lodged  water  or  dirt, 
which  soon  destroyed  the  instrument  with  rust.  But  this  occa- 
sions a  change  of  proportion  in  the  first  lever  by  any  shifting  of 
the  crooked  bars  ;  and  this  will  frequently  happen  when  the 
wheels  of  a  loaded  cart  are  pushed  on  the  platform.  The  cavity 
in  tlie  steel  stud  should  have  a  little  rim  round  it,  and  it  should 
be  kept  full  of  oil.  In  a  nice  machine  a  quarter  of  an  inch  of 
quicksilver  would  ell'eetually  prevent  all  these  inconveniences. 
The  simplest  and  most  economical  form  of  this  machine  is  to 
have  no  balance  or  second  steel -yard  ;  but  to  make  the  first 
steel-yard  E  O  F  a  lever  of  the  first  kind,  viz.  having  thefulcrum 
between  O  and  F,  and  allow  it  to  project  far  beyond  the  box. 
The  long  or  outward  arm  of  this  lever  is  then  divided  into  a 
scale  of  weights  commencing  at  the  side  of  the  box.  A  counter- 
poise must  be  chosen,  such  as  will,  when  at  the  beginning  of 
the  scale,  balance  the  smallest  load  that  will  probably  be  ex- 
amined. It  will  be  convenient  to  carry  on  this  scale  by  means 
of  eke-weights  hung  on  at  the  extremity  of  the  lever,  and  to  use 
but  one  moveable  weight.  By  this  method  the  divisions  of  the 
scale  will  have  always  one  value.  The  best  arrangement  is  as 
follows:  place  the  mark  Oat  the  beginning  of  the  scale,  and 
let  it  extend  only  to  100,  if  for  pounds,  or  to  112  if  for  cwts. ; 
or  to  10  if  for  stones  ;  and  let  tlie  eke-weights  be  numbered 
1,2,  3,  &c.  Let  the  lowest  weight  be  marked  on  the  beam. 
This  isa'.ways  to  be  added  to  the  weight  shewn  by  the  operation. 
Let  the  eke-weights  stand  at  the  end  of  the  beam,  and  let  the 
general  counterpoise  always  hang  at  0.  When  the  cart  is  put 
on  the  platform,  the  end  of  the  beam  tilts  up.  Hang  on  the 
heaviest  eke-weight  that  is  not  sufficient  to  press  it  down.  Now 
complete  the  balance  by  sliding  out  the  counterpoise.  Suppose 
the  constant  load  to  be  312  lbs.  that  the  counterpoise  stands  at 
86,  and  that  the  eke-weight  is  9;  we  have  the  load  =  986  -f  312 
z:  1298  lbs. 

WEIGHT,  gravity,  in  Physics,  a  quality  in  natural  bodies, 
whereby  they  tend  downwards  towards  the  centre  of  the  earth. 

Weight,  pondus,  in  Mechanics,  is  any  thing  to  be  raised, 
sustained,  or  moved  by  a  machine,  any  thing  that  in  any  man- 
ner resists  the  motion  to  be  produced. 

Weight,  in  Commerce,  denotes  a  body  of  a  known  weight, 
appointed  to  be  put  in  the  balance  against  other  bodies,  whose 
weight  is  required. 

Weights,  Modern,  English.     See  Measures. 

Weights,  and  Measures.  The  standard  of  measures  were 
originally  kept  at  Winchester,  which  measure  was,  by  the  law 
of  king  Edgar,  ordained  to  be  observed  through  the  kingdom. 

WELD,  or  WoALD,  {resede  lutcola,  Linn.)  is  a  plant  cultivated 
in  Kent,  Herefordshire,  and  m.any  other  parts  of  this  kingdom. 
The  whole  of  the  plant  is  used  for  dyeing  yellow  ;  though  some 
assert  that  the  seeds  only  afl'ord  the  colouring  matter.  Two 
sorts  of  weld  are  disiinguished  :  the  bastard  or  wild,  which 
grows  naturally  in  the  fields  ;  and  the  cultivated,  the  stalks  of 
which  are  smaller,  and  not  so  high.  For  dyeing,  the  latter  is 
preferred,  it  abounding  more  in  colouring  matter.  The  more 
sleuder  the  stalk,  the  more  it  is  valued.     SVhcn  the  weld  is  ripe 
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it  is  pulled,  dried,  nnd  made  into  liundlcs,  in  wlilcli  slate  il  is 
used.  The  y<-llow  coiiiiiiiiiiicatcj  to  uodi,  li)  uild,  has  little 
pcriiiaiiciicv,  if  the  wool  In:  not  previously  prepiireil  liy  some 
luordiint.  I'ortliis  purpose  alum  and  tartar  are  used,  by  means 
of  whicli  this  plant  (jives  a  very  pure  yellow,  wliieh  has  the 
advanta;re  (il'hein";  permanent. 

WKLDING.  Welding  is  that  intimate  union  produced 
between  the  surfaecs  of  two  malleable  metals,  when  heated 
almost  to  fusion,  and  hammered.  This  union  is  so  stronj;,  that 
when  two  bars  of  metal  arc  properly  welded,  the  plaee  of  junc- 
tion is  as  strong,  relatively  to  its  thickness,  as  any  other  part  of 
the  bar.  Only  two  of  the  old  metals  arc  capable  of  firm  union 
by  welding,  namely  plalina  and  iron  ;  the  same  property  belongs 
to  the  newly  discovered  metals,   potassium  nnd  sodium. 

WELDINtJ  UKAT,  in  Smithcry,  a  (lc;;ree  of  heat  given  to 
iron,  &c.  suflicient  to  make  any  two  bars  or  pieces  of  iron 
unite  by  a  few  strokes  of  the  hammer,  and  form  one  piece. 

WKI^L,  in  naval  allairs,  an  apartment  forined  in  the  middle 
of  a  ship's  holil,  to  enclose  the  pumps  from  the  bottom  to  the 
lower  deck.  Us  use  is  to  defend  the  pumps  from  damage,  and 
prevent  the  entrance  of  ballast,  &e.  which  would  otherwise 
uliokc  the  tubes  in  a  short  time,  and  render  the  pumps  incapable 
of  service.  JJy  means  of  this  enclosure,  the  artificers  may  like- 
wise more  readily  descend  into  llie  hold,  to  examine  or  repair 
the  pumps  as  occasion  requires. 

Wr.Ll,  of  a  Fis/iini/  Vessel,  an  apartment  in  tlie  middle  of  the 
hold,  which  is  entirely  detached  from  the  rest,  bain-;  lined  with 
lead  on  every  side,  and  bavins  the  bottom  ihcrcof  perforated 
with  a  number  of  small  holes,  through  the  door,  so  that  the 
water  passing  into  the  well  is  always  as  fresh  as  that  in  Ihe 
sea,  and  is  nevertheless  prevented  from  communicatiuK  with 
other  parts  of  the  hold.  Its  use  is  to  preserve  the  lish  alive 
which  arc  put  into  it. 

\Vr.LL-/i'»(jm  ijf  a  Boat,  the  plaee  in  the  bottom  where  the 
water  lies  between  the  ceiling  and  the  platform  of  the  stern 
sheets,  from  w  hence  it  is  throw  n  out  into  tlie  sea  with  a  scoop. 

WERST,  or  Vekst,  a  Russiau  linear  measure,  efjual  to 
3500  English  feet. 

WHALE.     Balsna. 

WHARF,  a  perpendicular  building  of  wood  or  stone  raised 
on  the  shore  of  a  road  or  harbour,  for  the  couvenience  of  loadins; 
or  discharsin;;  a  vessel  by  means  of  cranes,  tackles,  capstans, 
&c.  A  wharf  is  built  stronger  or  slighter  in  proportion  to  the 
efi'ort  of  the  tide  or  sea  which  it  is  to  resist,  and  to  the  weight 
which  it  is  intended  to  support. 

WHARFINGER,  the  person  who  has  the  eharse  of  a  wharf, 
and  takes  account  of  all  the  articles  landed  thereon,  or  removed 
from  it,  for  vvliich  he  receives  a  certain  fee  called  wliarfdf/c, 
as  a  due  to  the  proprietor  for  the  rent  of  the  quay  or  wharf, 
and  for  the  use  of  his  machines  and  furniture. 

WHEAT.     .S'te  Triticum  and  Hi'suandry. 

Whi;at-i;ar.     Sec  IMdtacilia. 

WHEEL,  in  Mechanics,  a  simple  machine  consisting  of  a 
round  piece  of  wood,  metal,  or  other  matter,  which  revolves  on 
an  axis.  The  wheel  is  one  of  the  principal  mechanic  powers  ; 
it  has  place  in  most  engines  ;  in  eiVcet,  it  is  of  an  assemblage 
of  wheels  that  most  of  our  engines  are  composed.  See  Mecha- 
nics and  Mii.i,. 

We  shall  here  introduce  to  the  reader's  notice  a  substitute 
for  wlieels,  denominated  Scapers,  the  ingenious  invention  of 
L.  Gompertz,  Esq.,  on  the  accuracy  of  which  the  utmost 
reliance  may  be  placed,  it  having  been  derived  from  the  most 
unquestionable  authority,  accompanied  with  a  beautifully  en- 
graved plate  of  the  diagrams  by  Lowry:  — 

Wheels,  Substitutes  fvr,  termed  Scai>ers,  are  certain  pieces 
of  mechanism,  for  which  a  patent  has  been  granted  to  Jlr. 
Lewis  Gompertz,  intended  generally  to  supersede  wh«H;Is  for 
carriages,  whicli,  while  they  support  the  carriage  without  rising 
and  falling,  also  escape  the  chief  obstacles  and  friction  of  the 
ground,  produced  by  the  asperities  or  softness  of  its  surface, 
by  which  means  a  much  lighter  draught,  and  a  more  equable 
motion,  is  obtained,  and  the  destruction  of  the  gravel  in  the 
road  prevented. 

tlur  limits  not  allowing  a  full  detail  of  the  numerous  modifi- 
cations of  this  machine,  we  refer  our  readers,  first,  to  the 
Repertory  of  .\rts,  second  series,  No.  etiv.  vol.  -26;  secondly. 


to  vol.  ,3!),  number  for  .lunc  1821  ;  and  thirdly,  to  the  inventor'* 
work,  "  Moral  Incpiiries  ;"  where  there  arc  .several  varieties  of 
scapers  explained,  some  of  which  fortn  a  sort  of  lail-way  for 
themselves  as  they  go,  while  others  act  without  a  rail-way,  and 
go  with  still  less  friction.  I'art  of  the  advantages  promised  by 
this  invention  may  readily  be  conceived,  when  il  is  considered 
how  many  horses  a  common  road  rci|uircs,  for  one  on  a  rail-way. 

The  action  of  carriage  wheels  is  observed  by. the  inventor  as 
not  being  generally  well  understood.  (See  his  ohsei vatjons  in 
No.  cixix.  vol.  2!J,  Repertory.)  Ilealsoconsider.s  the  opposition 
presented  to  wheel  carriages,  even  on  a  smooth  suifaee,  to  bo 
much  greater  than  is  generally  believed  ;  and,  in  support  of 
these  ideas,  adds  the  tcslinmiiy  of  the  late  learned  M.  (Charles 
Hossut,  who,  in  his  "  Goursde  Mathemati(|ue,  tome  troisiemc,'' 
treats  of  two  sorts  of  friction;  one  of  "  bodies  f/iii  ylitsent," 
(which  slide,)  an<l  the  other  of  bodies  " i/ui  («i/;-ncn<,"  (which 
turn,  without  alluding  to  the  axle,)  and  where  M.  liossut  fur- 
ther observes,  that  "  the  existence  of  the  latter  species  of 
friction  has  been  overlooked  by  those  who  were,  in  other 
respects,  good  mechanics.  "  The  inventor  has  completed 
several  small  and  large  models  of  these  scapers,  which  he  lound 
to  work  well;  thougli  he  is,  we  believe,  still  engaged  in  further 
improvements  upon  them.  We  shall  omit  the  first  plans  in  the 
Repertory,  vol.  26,  and  proceed,  first,  to  those  vol.  39;  and 
secondly,  to  those  in  "  Moral  Inquiries." 

Figs.  3  and  4  shew  the  simplest,  though  not  the  best  species 
of  scapers.  a,  a,  a,  a,  is  the  frame  of  a  carriage,  with  two  of 
these  scapers  in  dilferent  positions;  A  IJ  C  D  are  two  crones, 
strengthened,  if  necessary,  with  pieces,  h,  c,  il,  e.  The  ends  or 
feet,  /',  <j,  h,  i,  of  the  crosses  being  circular,  as  shew  n,  and  these 
should  be  six  inches  wide,  or  more.  These  crosses  move  along 
the  road  by  bearing  on  each  foot  alternately,  and  though  they 
have  themselves  the  evil  of  rising  and  falling  in  their  centres 
of  gravity,  they  do  not  allow  the  carriage  to  be  thus  affected  : 
the  operation  is  as  follows; — Fig.  19  is  a  double  axle,  parallel 
and  in  opposite  directions  to  each  other,  whose  parallel  dis- 
tance from  centre  to  centre  is  exactly  half  of  what  the  centre 
of  the  cross  rises  and  falls.  The  longest  axk;  Q  works  in  a 
box  or  tube  in  the  carriage,  and  axle  P  in  a  box  in  the  cross, 
and  they  make  a  whole  revolution  at  every  change  of  foot,  so 
that  when  the  leg  which  is  on  the  ground  is  perpendicular  to 
the  ground,  axle  P  is  full  upwards  ;  and  when  two  feet  touch 
level  ground  at  once,  the  axle  P  is  quite  downwards;  the 
centres,  then,  of  the  cross,  consequently,  will  move  in  a  circle 
whose  diameter  is  the  whole  distance  of  the  rise  and  fall,  by 
which  means  the  cross  will  be  prevented,  though  it  rises  and 
falls  itself,  from  conmiunicating  that  motion  to  the  carriage. 
The  motion  this  crank  allows  to  the  centre,  clfccts  two  objects: 
first,  it  gives  the  rise  and  fall;  and  secondly,  it  causes  the 
scaper  to  surmount  those  obstacles  gradually  upon  which  the 
feet  happen  to  alight,  contrary  to  what  would  take  plaee  if  the 
centre  moved  up  and  down  in  a  right  line. 

The  motion  of  the  cross  is  then  guided  by  four  wheels 
E,  F,  G,  H,  one  situate  on  each  leg,  as  shewn,  which  continually 
bearing  against  a  properly  curved  iron  or  sweep,  IJ  K  L  M, 
affixed  to  the  carriage,  produces  the  elfect  required,  and  which 
would,  if  not  for  side  pressure,  guide  the  motion  without  the 
crank. 

A  superior  sort  of  scaper  is  shewn  in  figs.  1  and  2,  in  two 
positions,  each  of  which  consists  of  a  paiallelogram.  A,  15, 
ir,  u,  C  \)  and  >/  V,  movcably  jointed  at  i/,  V,  m.  u-  ;  E  G  H  F  are 
two  cross  pieces  jointed  to  the  middle  of  each  of  the  former 
pieces.  .\  B,  C  D  w  u,  and  y  ;  V  the  centre  of  the  cross  pieces 
E  G  II  F  have  a  box  for  an  axle  to  go  through,  and  one  of  these 
boxes  Ills  into  the  other  ;  this  axle  being  fixed  in  the  carriage,  and 
on  whi<;h  the  parallelogram  is  placed  as  a  common  wheel.  These 
eight  joints  allow  this  frame  to  open  and  shut,  and  constitute 
the  chief  of  the  scaper,  turning  round  as  it  goes,  and  con- 
tinually opening  and  shutting;  by  which  means  it  runs  without 
raising  or  sinking  the  carriage.  A  U  C  O  are  four  feet,  each 
consisting  of  a  quarter  of  a  circle,  or  a  very  little  more, 
described  from  the  joints  to  which  they  belong;  and  in  fig.  I, 
from  the  Jiolling  Anijle,  (see  the  sequel);  so  that  some  part  of 
the  foot  is  always  perpendicularly  under  the  joint.  "Two  of 
these  feet  are  formed  on  one  side  DG  C,  and  two  on  the  oppo- 
site side  .V  E  IJ  ;  the  two  other  sides  being  without  any.     This 
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frame  then  bcin<j  a  parallelogram,  and  the  centre  being  fixed, 
the  two  joints  which  are  diagonally  opposite,  will,  in  all  their 
motions,  be  similar;  therefore,  if  a  straight  guide  were  allixed  lo 
the  carriage  near  the  top  of  the  parallelogram,  and  four  small 
rollers  were  attached  to  the  joints  Vu,  w,  t/,  so  that  they  bore 
on  the  top  of  this  straight  piece,  then  would  the  scaper  be  pro- 
perly guided  when  on  level  ground.  And  if  another  straight 
piece  were  placed  above  this,  forming  a  groove  with  the  lower 
piece,  the  little  wheels  would  bear  upwards  against  it  when  the 
feet  came  upon  an  elevation  or  depression  of  ground,  audit 
would  for  a  time  guide  the  motion  instead  of  the  lower  piece. 
Or  these  straight  guides  might  be  fixed  beluu\  so  as  to  conduct 
the  wheels  in  the  lower  part  of  their  circuit.  But  the  following 
and  better  way  of  guiding  has  been  adopted  by  the  inventor  in 
his  models,  as  possessing  less  friction  : — 

It  is  to  be  observed,  that  when  the  top  and  bottom  joints 
V  and  w,  fig.  2,  describe  right  lines  on  the  carriage,  as  it 
moves  along,  tiie  intermediate  joints  u  and  v,  describe  curves 
relative  to  the  carriage,  very  nearly  resembling  parts  of  circles 
(on  both  sides)  drawn  through  the  three  centres  of  the  joints 
u  and  w,  fig.  I  of  the  plate,  when  the  parallelogram  is  square, 
and  through  the  joint  between  them,  where  the  joints  reach 
when  fully  extended,  (as  in  fig.  2);  and  a  similar  obser- 
vation applies  to  the  other  side  7/'V'.  The  diagram,  fig.  9, 
contains  this  circle  and  the  true  curve  shewn  together,  with  the 
difference  that  exists  between  them,  the  true  curve  being  num- 
bered from  1  to  10,  and  small  circles  drawn  to  shew  the  axle  as 
it  goes.  It  is  obvious,  that  if  the  joints,  which  are  not  on 
the  ground,  be  by  any  means  guided  in  this  curve,  then  will 
the  top  and  bottom  joints  also  be  properly  guided  ;  and  it  is  by 
conducting  these  intermediate  joints,  that  the  motion  is 
governed,  with  less  friction  than  by  the  curve  itself.  Because 
as  the  curve  differs  but  Sittle  from  a  circle,  tlie  means  exist  of 
attaching  a  radius  or  arm  to  the  centre  of  each  joint,  (so  that  it 
can  turn  round,)  reaching  nearly  to  the  centre  of  the  circle, 
which  the  curve  resembles,  and  to  place  a  much  smaller  curve 
partly  round  it,  of  such  figure,  that  when  the  arms  are  by  any 
means  caused  to  point  (o  the  centre  of  the  circle  in  fig.  23; 
which  also  represents  the  centre  of  the  large  circle  in  fig.  9, 
while  a  pin  in  the  end  of  the  arms  properly  traverses  this  curve, 
then  the  joint  to  which  it  is  attached  will  be  guided  in  the  true 
curve,  1,  3,  15,  16,  See.  in  the  same  way  as  if  it  were  guided  by 
the  curve  itself,  though  with  much  less  friction.  But  this  little 
cui've  alone  will  not  restrain  the  arm  in  a  line  with  the  centre, 
and  the  following  method  has  therefore  been  adopted. 

The  four  arrns^S  O,  J  K,  L  H,  and  N  P,  figs.  16,  16,  and  18, 
have  two  pins  or  rollers  at  the  end  of  each  of  them,  (not  oppo. 
site,  bi't  reversed,)  which  guide  the  motion.  One  of  these  pins 
is  on  one  side  of  the  arm,  and  one  on  the  other,  in  contrary 
directions,  and  at  a  small  distance  from  each  other,  as  shewn, 
and  they  work  round  two  similarly  curved  guides,  1,2,3,4, 
figs.  1,  2,  and  9,  fixed  in  the  carriage,  but  whose  curvature  is 
also  reversed.  One  of  these  guides  in  the  plate  hides  the 
other,  and  which  is  itself  put  out  of  sight  by  its  own  back,  but 
both  are  dotted  to  shew  them  ;  and  they  are  fixed  to  the  car- 
riage, the  two  facing  each  other,  (as  a  box  faces  its  lid,)  leav- 
ing a  space  between  them  for  the  arms,  which  work  between 
the  two,  one  of  the  pins  or  rollers  of  the  arms  working  in  the 
one  curve,  and  one  in  the  other,  each  bearing  half  the  pressure. 

Especial  care  must  be  taken  not  to  llx  the  pins  on  the  wrong 
side  of  the  arms,  or  the  curves  wiih  the  w  rong  faces  to  the  car- 
riage and  parallelogram.  Thus  in  fig.  18,  the  pins  suit,  sup- 
posing tlie  guide,  of  which  the  back  is  seen  in  fig,  2,  lo  be  next 
to  the  parallelogram,  or  when  faced,  as  in  the  plate,  and  in 
fig.  17,  they  would  suit,  if  the  back  of  the  one  now  seen  were 
nearest  lo  the  body,  as  shewn  in  the  diagram,  fig.  9,  but 
the  pins  being  still  reversed  to  each  other,  the  position  of  the 
curves  not  beinir  altered  by  changing  or  turning  (hem,  or  by 
fixinic  them  end  for  end.  The  curves  must  always  be  reversed 
to  each  oilier,  and  there  are  two  ways  of  reversing  them,  one 
answering  to  arms  made  as  in  fig.  18,  and  the  other  as  in  fig.  17. 
These  two  rollers  then  keep  each  other  in  their  proper  position 
while  tliry  work  round  the  small  ends  of  the  guide,  and  during 
which  period  they  give  the  proper  exlension  lo  the  feet,  thus 
acting  instead  of  a  rail-way.  The  long  part,  I,  of  the  guides 
serves   only    lo   conduct   the    arms    lo  the   bearing  ends,  but 


scarcely  suffers  any  pressure  or  friction  there.  The  dark  rurva 
in  the  diagram,  fig.  9,  is  so  placed  as  to  answer  to  tlic  arm  17. 
The  light  shaded  pin  works  in  the  dark  curve,  and  the  dark  pin 
in  the  light  curve. 

Though  the  ends  of  the  guides  conduct  the  arms,  it  is  found 
necessary  lo  cut  oil'  a  small  portion  of  these  ends  where  the 
arms  enter,  and  leave  these  places;  which  otherwise  would 
contain  asperities  injurious  lo  the  motion.  (See  Repertory  for 
June  1821.)  Though  by  such  means  the  scapir  loses  its 
guidance  for  a  short  space,  but  to  supply  its  place  there  ate 
affixed  to  the  upper  guide  two  small  curves  e,  i.f,  andg.j,  li, 
fig.  11  ;  and  Ihere  are  attached  to  the  parallelogram  four  small 
rollers,  a,b,c.d,  which  at  limes  bear  against  the  outside  of 
e,  i.f,  and  against  the  inside  of  7./,  h  ;  the  delect  being  thus  re- 
medied. But  the  rollers  only  bear  against  a  small  part  of  these 
curves,  excepting  on  very  unlevel  ground,  and  in  tliat  case  they 
keep  the  parallelogram  properly  extended,  (see  the  sequel.) 

While  the  arcns  traverse  the  long  part  of  the  guides,  they  go 
inclined,  as  W  h,  and  Dtj,  fig.  II;  when  to  prevent  their 
becoming,  by  any  accident,  perpendicular,  and  striking,  the 
axle  L,  the  lower  guide,  (but  not  the  upper  one,)  is  furnished 
with  an  inside  projection  m,  n,  p.  q,  forming  a  groove  with  the 
guide  itself,  (hut  found  to  require  more  width  near  the  corners 
than  in  any  other  place,)  and  in  this  groove  one  of  the  rollers 
of  the  arms  works,  thus  keeping  the  arm  properly  inclined,  and 
in  the  same  direction,  whether  the  carriage  goes  from  ris;hl  to 
left,  or  left  lo  right.  Or  the  upper  guide,  instead  of  the  lower, 
may  have  such  a  projection,  and  then  the  arms  will  traverse  in 
the  direction  shewn  in  figs.  2  and  9.  But  as  this  inside  pro- 
jection will  not  serve  when  the  paralleloffram  is  nearly  square, 
two  small  pins,  O  and  H,  fig.  11,  are  affixed  between  the  upper 
guide  and  the  curves  jr,  j^  h,  and  c,  i,f,  which  by  bearing  loosely 
against  a  small  projection  upon  each  of  the  arms  near  P  H  K 
and  O,  keep  the  arms  by  that  means  right ;  these  small  pro- 
jections having  the  peculiar  and  required  properly  of  causing 
the  arms  to  enter  the  end  portions  of  the  guides  in  one  posi- 
tion, and  leaving  them  in  another.  Thougli  only  one  guide 
must  have  the  inside  projection  m,n,p,  q,  a  email  piece  in  the 
other,  near  m  and;),  is  also  serviceable  in  preventing  the  foot 
from  being  pushed  back  when  fully  extended,  as  A,  C,  fig.  2. 
In  fig.  II,  the  outside  plain  line  is  the  exterior  of  the  top  guide; 
the  next  plain  line  is  the  interior;  the  outside  dolled  line  is  the 
interior  of  the  lower  guide ;  and  the  inside  doited  line  is  the 
inside  projection.  Fig.  10  is  an  end  view  of  the  scaper,  the 
same  letters  referring  to  the  same  parts,  and  fig.  24  is  one  of  the 
guides  divided  into  lines  of  proper  lengths,  to  express  its  shape. 

In  fig.  2  the  scaper  is  shewn,  supposing  it  jointed  with 
common  round  axii,  and  boxes,  but  in  fig.  1  the  pins  v,  lo  avoid 
friction,  are  so  contrived  as  to  roll  round  within  their  boxes 
G/i,  upon  a  rounded  angular  side  /;,  where  the  chief  pressure 
exists,  leaving  the  other  two  angular  sides  of  the  pins  lo  slide, 
the  insides  of  the  boxes  then  being  properly  curved,  keep  the 
whole  steady  in  its  motion.  Figs.  12  and  13  are  the  arms  made 
after  the  same  plan,  and  in  lig.  14  N  n  is  a  front  view  of  the 
pins  upon  the  sides  of  the  parallelogram.  In  order  for  the 
carriage  lo  turn,  the  front  scapers  may  be  made  lo  swing  as 
common  wheels;  hut  it  is  far  preferable  for  eaeli  front  scaper 
lo  swing  separately  on  a  perpendicular  axis  imnicdintciy  above 
itself,  and  then,  as  great  steadiness  is  required,  the  guide  of 
the  front  and  back  scaper  should  be  connected  by  two  circular 
pieces  sliding  within  each  other,  shewn  in  fig.  21.  n.n.S  >/,i\ 
fig.  20,  is  a  section  of  the  guides,  arms,  and  rollers,  which  are 
here  suggested,  in  a  peculiar  form, to  defend  thcinsel  vrs  from  mud. 

The  last  species  of  scaper  we  have  lo  describe  is  shewn  in 
figs.  5,  fi,  and  7.  Fig.  7  being  a  kite  view  of  fig.  5,  the  lop  rail 
of  the  carriage  being  removed.  This  sort  of  scaper  is  inferior 
lo  the  last  in  point  of  friction;  it  is  also  rather  less  equable 
and  quiet  in  its  motion,  and  does  not  allow  so  nuicli  facility  to 
the  carriage  in  turning,  but  is  of  great  slrenglli,  and  belter  sur- 
mounts large  obstacles  when  the  feet  happen  to  come  upon 
them.  Il  is  also  more  calculated  for  uneven  loads,  owing  to  a 
peculiar  property  of  changing  its  form  and  action  according  to 
the  ground,  so  as  to  surmount  those  asperities  which  it  does 
not  escape,  gradually,  and  effecting  this  in  eveiy  instance  while 
the  carriage  moves  the  length  of  a  whole  side  of  the  parallelo- 
gram, instead  of  a  small  porlion,  as  in  the  other  specie.s.     It 
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liiis  also  (lie  advantasto  of  always  siipportiiin  llir  carriage  nearly 
from  llie  saiiu'  place,  l)ceaus(^  there  arc  always  two  feet  on  the 
Rroiiiid  at  (ince,  exeeptirij;  when  the  feci  arc  tlicinselves  nearly 
under  the  main  axle;  whereas  in  all  the  other  species,  the 
points  of  support  Kfe-illy  vary.  a,b,a,  liRS.  6  nnil  0,  is  the 
carriage.  AC,  l>  K,  li  I,  and  J  L,  nic  the  four  sides  o(  the 
parallelogram, jointed  atn,/'.  /i,  li,  l.ij:  eiand  I ri  arc  two  cross 
pieces,  jointirl  at  /,  ij,  r,  and  i,  bent,  as  shewn  at  Ut,  ;/  I),  fi)».  7, 
*,i,  licinf;  hidden  in  this  fifjirre;  and  M  .M,  (J  I',  is  a  standard 
or  piece,  which,  in  a  front  view,  would  appear  thus  |~| ;  the 


part  n  slicwing  where  it  is  attached  to  the  frame  n,  a,  and  q 
representing  an  axle  fastened  in  the  other  end  of  it,  upon  w  hieh 
goes  a  larpe  Mlieel  R  K,  wide  enou;;h  to  hear  on  all  the  sides  of 
the  parallelosrani  in  turn,  on  whiidi  it  runs.  S.  V,  Q  is  a  lever, 
oneend  being  jointed  to  the  frame  on  an  axle  at  V, and  the  other 
end  jointed  to  the  centre  of  the  parallclonraiii,  with  a  long  tube 
V  at  one  end,  and  another  tid)e  Q  in  the  other  end  ;  while  one 
tube  works  on  tlic  axle  in  the  frame  at  V,  and  tlic  other  on  the 
outside  of  another  tube  Q  in  the  cross  piece  ^  /.  The  other  cross 
piece  e,i,  in  this  machine,  being  furnished  with  an  axle  to  go 
in  tlie  tube  in  the  cross  piece  ^,/.  This  lever  allows  the  centre 
of  the  parallelogram  to  rise  and  fall  without  the  carriage.  TT 
is  a  spring  to  assist  the  scaper  to  change  its  position  from  tbat 
of  fig.  6  to  that  of  tig.  C),  the  spring  being  shewn  on  the  other 
side  (for  the  other  scaper)  likewise  the  lever  SQ  ;  and  as  the 
tube  Q  must  work  past  the  frame  a,  a,  the  frame  must  have  an 
opening  in  it  to  allow  the  axle  Q  to  pass,  unless  the  scaper 
should  be  fixed  further  from  the  frame,  or  the  tube  Q  made 
shorter,  or  unless  the  body  be  placed  rather  higher  than  shewn. 
A  rf,  C/,  G  h,  and  I  /;,  figs.  5  and  G.  are  four  rollers  on  the  end 
joints  of  the  parallelogram,  and  ZZZ  is  a  properly  shaped 
curve,  firmly  attached  to  the  frame  or  standard  M,  into  which 
these  rollers  pass,  causing  the  feet  to  come  down  gently.  As 
this  curve  bears  up  the  feet,  it  likewise  would  slightly  raise  the 
carriage;  but  to  prevent  this,  the  sides  of  the  parallelogram  on 
which  wheel  R  runs,  though  straight  for  nearly  their  own 
length,  are  a  little  curved  near  the  ends  accordingly.  In  this 
sort  of  scaper,  as  two  feet  remain  long  on  the  ground  at  once, 
it  is  necessary  tor  the  joints  to  play,  to  allow  the  carriage  to 
turn,  and  a  joint,  shewn  in  fig.  25,  though  too  long,  shews  one 
way  of  making  them.  J  H  L  C  is  .he  axle,  B  A  the  box,  E  the 
axle  of  the  rollers  Ail,  C/,  G  h,  and  I  A,  figs.  5  and  6.  and 
FG,  fig.  25,  arc  the  screws  fitting  in  a  groove  in  the  axle,  but 
allowing  it  to  play. 

Owing  to  the  property  in  this  species  of  scaper  of  supporting 
the  carriage  always  nearly  in  the  same  place,  they  may  suit 
best  two  to  a  body,  instead  of  four,  and  fixed  nearly  in  the 
middle.  One  small  common  wheel  may  then  be  placed  in  front, 
without  bearing  more  weight  than  just  to  balance  it,  and  by 
means  of  a  swivel,  so  as  to  turn.  The  diagrams,  figs.  8,  9,  11, 
and  21,  shew  how  to  project  some  of  the  dilferent  curves  regu- 
lating the  motions,  the  other  curves  being  also  described  in  the 
works  we  have  cited. 

In  order  to  project  the  curve  IJ  L  M,  figs.  3  and  4,  draw  a 
right  line  o  /;,  fig.  8,  equal  to  the  span  of  the  feet  taken  from  the 
centers  of  the  little  circles  FGIII,  and  also  draw  the  cross 
with  the  wheels  and  centers,  lettered  as  in  fig.  8.  Divide  this 
line  into  a  number  of  equal  parts,  call  the  middle  of  it  1,  and 
figure  towards  letter  o,  2,  3,  4,  5,  G,  7,  8,  9,  and  towards  /(, 
16,  15,  14,  1.3,  12,  11,  10,  9,  draw  circles  the  size  of  the  feet 
round  each  of  these  divisions,  and  also  draw  a  line  hfc,  touch- 
ing them,  (merely  to  shew  the  ground,)  then  from  g  erect  a 
perpendicular  </ i,  the  height  of  the  cross;  at  the  upper  end 
also  draw  the  foot  circle,  i,  as  on  the  cross,  and  bisect  this  line 
shewn  at  P,  also  placing  No.  1  at  the  point  of  bisection  ;  take 
then  a  space  from  this  point  P  or  1,  downward,  equal  to  the 
parallel  distance  of  the  centers  of  the  axii  P  and  Q,  fig.  19, 
and  mark  a  point  Q  on  it.  Then  proceed  by  drawing  a  circle 
round  this  point  Q,  through  the  middle  P  oflhe  perpendicular 
gi.  With  the  distance  then,  from  the  top  P  of  tlie  circle  P  Q, 
to  No.  I  in  the  line  oh  in  the  compasses,  fix  them  at  No.  2  in 
Vine  u  It,  and  intersect  the  circle  PQ  in  an  opposite  direction, 
with  the  same  distance,  next  from  No.  3,  line  ok,  proceed  in 
this  way  to  No.  9;  also  in  the  opposite  direction  of  the  circle 
P  Q,  and  line  ok,  and  mark  each  intersection  of  circle  PQ. 
110. 


("ontinue,  bv  numbering  the  iiiti  rseetions  from  1,  ^in  the  direc- 
tion I*  M  K  P.)  2, :!,  4,  .'i,  (j,  till  It),  the  lillle  circles  representing 
the  axle  in  its  various  positions,  being  drawn  in  the  diagram 
round  the  points  ;  and  draw  right  lines,  llii'  length  of  the  cross 
through  I'ach  of  the  points,  so  as  to  touch  line  ok,  at  the  same 
numbers  as  the  iiuiid>ers  of  the  points  through  which  (hey  pass, 
representing  the  legs  w  hen  they  are  most  perpenilic:idar  in  their 
dillerent  positions,  and  the  two  dotted  wheels  x  x,  shew  the 
position  of  the  leg  wheels.  Hhcn  two  feet  bear  at  once  on  level 
ground  ;  and  the  upper  circles,  I,  2,  10.  &<:.  shew  part  of  the 
direction  of  tlii'  motion  oflhe  upper  cnils  oflhe  cross,  whiili  il 
I'onliniicd,  w  ould  form  a  loop  on  each  side,  while  the  lower  feet 
go  ir)  a  right  line.  Continue,  by  taking  the  distance  between 
the  centre  of  the  leg  wheel  e(/  and  line  oh  in  the  compasses; 
fix  one  leg  of  tlicm  on  each  of  the  mimbers  in  line  oh,  and  with 
the  other  compass  point  mark  those  lines  that  arc  of  the  same 
number  as  the  lines  in  which  the  compasses  are  fixed.  This 
will  give  all  tljc  main  part  of  the  curve  .t  i/,  described  by  the 
centres  of  the  leg  wheels,  while  these  wheels  hear  the  chief 
weight  when  the  ground  is  level;  and  which  may  also  be  found 
by  measuring  fiom  the  circle  P,  Q,  taking  the  distance  eP 
instead  o{ yv,  and  proceeding  similarly  from  the  numbers  as 
described,  marking  each  of  the  lines  which  are  between  x and  i/. 
The  use  of  the  remainder  of  tlie  curve  is  to  keep  tlie  axle  P 
oflhe  cross  and  crank  P,  Q  in  its  proper  direction  and  velocity, 
and  to  support  and  guide  the  cross  when  the  feet  happen  to 
come  on  an  irregularity  of  ground,  and  is  found  thus  : — Take 
the  distance  x>/,  from  the  intersections  on  each  of  the  lines 
niinibercd  9  in  the  compasses  ;  fix  one  leg  of  them  on  '.)>/  line 
ok,  and  mark  part  of  a  circle  17  beyond  x,  then  fix  the  com- 
passes with  the  same  span  on  10  line  n,h,  and  mark  another 
part  of  a  circle  </,  a  little  beyond  the  last,  and  proceed  thus  with 
No,  11,  12,  13,  14,  Ij,  l(j.  Then  take  the  distance  from  9  in 
circle  P  Q,  to  the  intersection  9.r  in  the  compasses;  next  fix 
one  leg  on  10  in  circle  P  Q,  and  with  the  other  compass  point 
intersect  q  10,  then  from  1 1 ,  in  circle  P  Q  to  i/  1 1 ,  and  continue 
thus  to  7  1  inclusively  ;  this  side  of  the  curve  will  then  be  found  ; 
after  which,  repeat  the  operation  on  the  other  side,  first  with 
the  span  xy,  beginning  from  9a,  and  then  by  fixing  the  com- 
passes on  line  8,  and  marking  beyond  1/ ,  next  al7,  in  the  same 
way  till  1  inclusively,  and  number  them  8,  7,  G,  ;'),  4,  3,  2,  1. 
Continue,  by  applying  the  distance  from  9?/  to  9,  in  riiele  Pi), 
and  intersect  those  marks,  always  placing  one  leg  of  the  com- 
passes in  a  point  of  the  same  number  in  circle  PQ,  as  the  num- 
ber of  the  mark  that  is  to  be  intersected;  and  this  being  done, 
the  whole  curve  described  by  the  centers  of  the  leg  wheels  on 
the  machine,  will  be  traced  by  the  marks.  Circles  the  size  of 
the  leg  wheels  must  then  be  draw  n  round  all  those  points,  and 
the  several  fops  will  shew  the  true  form  of  the  whole  curve. 
The  lower  part  of  the  curve,  .I,K,L,  may  also  be  found,  by 
regulating  the  foot  f/  in  a  right  line,  w  bile  the  crank  is  turned 
in  the  direction  it  follows  when  the  cross  is  at  work,  and  at 
the  same  time  causing  the  upper  edge  of  the  leg  wheel  r,  black- 
ened, to  mark  on  a  board  placed  behind  il,  observing  to  keep 
the  centre  oflhe  crank  P,  without  moxiug  too  much  cither  to 
the  tight  or  to  the  left. 

To  find  the  curvature  of  the  ends  of  the  guides,  1.2,3,4, 
figs.  1  and  2:— First,  let  the  curve  1,  10,  &c.  fig.  9,  which  the 
centers  of  the  joints  describe,  be  found,  and  which  may  be 
shewn,  by  placing  a  board  behind  the  joints,  (blackened,)  while 
the  ground  feet  are  drawn  along  a  straight  line  Ihe  same  length 
as  the  span  of  the  feet,  and  the  axle  being  kept  still.  Or  this 
curve  may  be  found  thus:  —  Describe  a  circle  in  the  figure 
which  represents  the  parallelogram  when  square,  touching  all 
the  four  sides  ;  then  fix  the  points  of  three  needles  in  a  right 
line  in  a  fiat  ruler,  the  same  distance  apart  as  the  distance 
between  (he  joints  Fk,  or  F  ic.  Figs.  1  and  2  guide  one  ex- 
treme point  along  the  top  or  bottom  straight  sides,  1,  9,  10, 
conducting  the  middle  point  in  the  circle,  when  the  other 
extreme  point  will  describe  the  curve  required.  Or  it  may  be 
proji'cted  simply  with  the  cuiiipasscs,  by  equally  dividing  the 
top  and  bottom  sides  of  the  square,  and  by  numbering  them  in 
contrary  directions,  as  in  fig.  9.  Then  by  fixing  one  compass 
point  in  each  of  these  divisions,  on  each  side  1,  9,  16,  &c.  with 
tiie  span  of  the  side  of  the  square  between  the  compasses,  and 
marking  with  the  other  point  of  the  compasses,  a  number  o( 
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segments  of  circles  near  the  circle  1,  9,  16,  so  that  each  seg- 
ment gets  ititersected  bj  one  of  the  same  number  from  the 
opposite  side  ;  and  these  intersections,  numbered  in  the  figure, 
to  shew  from  whence  they  originate,  will  also  point  out  the 
curve  sought  for ;  from  which  proceed  to  find  the  small  end 
curves,  according  to  the  following  plan  : — • 

Into  one  end  of  a  fiat  ruler,  the  full  length  of  the  radius  of 
circle  I,  9,  16,  fix  the  point  of  a  needle  answering  to  the  centre 
of  the  arm,  and  near  the  other  end  fix  two  needle  points, 
situate  like  the  centres  of  the  pins  of  the  arms,  and  between 
them  cut  a  groove  pointing  to  the  one  needle  point,  which 
groove  is  to  be  caused  to  work  and  to  slide  on  another  needle, 
iixed  in  the  centre  of  circle  1,  9,  16,  while  the  single  needle 
point  is  guided  continually  by  the  large  curve  near  circle 
1,  9,  16,  and  then  will  ihe  two  needle  points  trace  out  two 
small  curves  ;  round  the  boundary  of  each  of  which,  must  then 
be  drawn  a  number  of  small  circles,  the  size  of  the  pins  or 
rollers,  so  that  the  insides  of  them  will  shew  the  true  shape  of  the 
ends  of  the  curves.  Instead  of  the  ruler  with  points,  Soc.  a  piece 
of  transparent  horn  with  holes  may  he  found  convenient. 

The  shape  of  that  part  of  the  curve  which  connects  the  two 
end  portions  together,  is  of  no  decided  figure,  but  still  requires 
great  exactness,  and  is  found  by  repeated  trials  ;  which  being 
done,  two  solid  curves  are  fitted  to  the  figures  of  the  whole 
guides,  reversedly  screwed  together,  and  this  serves  for  a 
model  or  core  on  which  to  make  and  affix  the  guides  them- 
selves ;  taking  care  that  the  guides  be  fixed  exactly  horizon- 
tally ;  and  for  which  purpose,  draw  a  line  from  9  to  9,  fig.  9, 
horizontally,  (supposing  the  figure  in  its  natural  position,) 
marking  the  double  guide  into  two  equal  and  similar  portions. 
This  then  must  be  fixed,  so  that  the  two  halves  into  which  the 
line  cuts  the  curve,  be  similarly  siuate  to  the  two  sides  of  the 
figure  of  the  diagram,  the  centre,  I,  being  in  the  middle. 

The  shape  of  the  curves  ^,;',  A,  and  e,  ?',/,  fig-  11,  is  easily 
found  by  causing  the  feet  to  move  in  a  right  line,  and  observing 
the  trace  of  the  rollers  on  a  board  properly  fixed,  during  the 
short  time  when  the  arms  become  useless,  and  also  whilst  the 
feet  are  approaching  or  leaving  the  level  line  of  the  ground  ; 
which  part  of  the  curves  the  rollers  a  «,  c  b,  will  bear  against  as 
they  pass  when  the  ground  is  unlcvel,  the  feet  being  by  this 
means  kept  in  their  proper  course. 

The  curve  Z  Z  Z,  figs.  5  and  6,  is  found  at  pleasure,  so  as  to 
give  an  easy  motion  to  the  feet,  in  approaching  and  leaving 
the  ground  ;  and  owing  to  the  circular  motion  of  the  lever  V  S 
the  two  halves,  Z  Z  and  Z,  will  differ.  But  this  curve,  while  it 
bears  up  tiie  feet,  tends  also  to  raise  the  parallelogram,  the 
sides  of  which  are  therefore  very  slightly  curved,  to  prevent 
this  evil  from  taking  place  ;  and  the  curvature  is  found,  by 
causing  the  feet  to  move  in  a  right  line,  observing  the  shape 
described  by  the  flat  face  of  the  wheel  R  on  the  sides  of  the 
parallelogram. 

In  the  diagram,  fig.  9,  the  feet  are  shewn  dotted,  of  a  better 
shape  than  those  in  figs.  1  and  2,  which  construction  prevents 
their  suddenly  falling  otf  by  any  obstacle. 

Fig.  26,  is  a  screw  for  the  nuts,  or  for  other  purposes,  in 
which  the  side  of  the  thread  bearing  the  pressure  is  perpendi- 
cular, and  the  other  side  doubly  inclined,  thus  uniting  the 
strength  of  an  angular  thread  to  the  advantage  of  a  flat  thread, 
vi:.  of  preventing  the  nuts  from  bursting. 

WHERRY,  a  name  given  to  several  kinds  of  light  boats 
used  on  the  sea-coast  and  up  rivers.  W/ierri/  is  also  applied 
to  some  decked  vessels  used  in  fishing,  in  diU'erent  parts  of 
Great  Britain  and  Ireland. 

WHIP,  among  Sailors,  a  sort  of  small  tackle,  formed  by  the 
communication  of  a  rope  with  a  single  immoveable  block,  or 
with  two  blocks,  one  of  which  is  fixed  and  the  other  moveable; 
used  to  hoist  up  light  bodies,  such  as  empty  casks.  See. 

Whip,  or  Wliip  Staff,  is  a  piece  of  timber  in  form  of  a 
strong  stalV,  fastened  into  tlie  helm  for  the  steersman,  in  small 
ships,  to  hold  in  his  band,  in  order  to  move  the  i udder,  and 
direct  the  ship. 

WHIRLING  Table,  a  machine  intended  to  represent  the 
several  phenomena  in  philosophy  and  nature,  as  the  principal 
laws  of  gravitation,  and  of  the  planetary  motions. 

WHIRLPOOL,  an  eddy,  vortex,  or  gulf,  where  the  water 
is  continually  turning  round.     In  rivers  these  are  very  com- 


mon from  various  accidents,  and  are  usually  very  trivial  and 
of  little  consequence.  In  the  sea  they  are  more  rare,  but  more 
dangerous.  Sibbald  has  related  the  effects  of  a  very  remarkable 
marine  whirlpool  among  the  Orcades,  which  would  prove  very 
dangerous  to  strangers,  though  it  is  of  no  consequence  to  the 
people  who  are  used  to  it.  This  is  not  fixed  to  any  particular 
place,  but  appears  in  various  parts  of  the  limits  of  the  sea, 
among  those  islands.  Wherever  it  appears,  it  is  very  furious, 
aud  boats,  &e.  would  instantly  be  drawn  in  and  perish  thereby, 
but  the  people  who  navigate  them  are  prepared  for  it,  and 
always  carry  an  empty  vessel,  a  log  of  wood,  or  a  large  bundle 
of  straw,  or  some  such  thing,  in  the  boat  with  them  ;  and  as 
soon  as  they  perceive  the  whirlpool,  they  toss  the  article  within 
its  vortex,  and  thus  keep  themselves  out  of  it.  This  substance, 
whatever  it  be,  is  immediately  received  into  the  centre  and 
carried  under  water;  and  as  soon  as  this  is  done,  the  surface  of 
the  place  where  the  whirlpool  was,  becomes  smooth,  and  they 
row  over  it  with  safety,  and  in  about  an  hour  they  see  the 
vortex  begin  again  in  some  other  place,  usually  about  a  mile 
distant  from  the  other. 

WHIRLS,  small  hooks  fastened  into  cylindrical  pieces  of 
wood,  which  communicate  by  means  of  a  leather  strap  with  a 
spoke-wheel,  whereby  three  of  them  are  set  in  motion  at  once; 
they  are  used  for  the  spinning  of  yarn  for  ropes. 

WHIRLWIND,  is  a  wind  that  rises  suddenly,  and  is 
exceeding  rapid  and  impetuous  when  risen,  but  soon  spent. 
There  are  divers  sorts  of  whirlwinds  distinguished  by  their 
peculiar  names,  and  the  Prester,  Typho,  Turbo.  Exhydria,  and 
Ecnephias.  The  prester  is  a  violent  wind,  breaking  forth  with 
flashes  of  lightning.  This  is  rarely  observed,  and  scarce  ever 
without  the  ecnephias.  Seneca  says  it  is  a  typho,  or  turbo 
rekindled,  or  ignited  in  the  air.  A  typho  or  vortex,  most 
properly  called  whirlwind,  or  hurricane,  is  an  impetuous  wind, 
turning  rapidly  every  vvay,  and  sweeping  all  round  the  place. 
It  usually  descends  from  on  high,  and  is  frequent  in  the  eastern 
ocean,  chiefly  about  Siam,  China,  &c.  which  renders  the  navi- 
gation of  those  parts  very  dangerous.  The  exhydria  is  a  wind 
bursting  out  of  a  cloud  with  a  great  quantity  of  water.  This 
only  seems  to  dilTer  in  degree  from  the  ecnephias  which  is 
frequently  attended  with  showers.  The  ecnephias  is  a  sudden 
and  impetuous  wind  breaking  out  of  some  cloud,  frequent  in 
the  Ethiopic  sea,  particularly  about  the  Cape  of  Good  Hope, 
and  is  generally  called  by  seamen  a  travado. 

Dr.  Franklin,  in  his  physical  and  meteorological  observations, 
supposed  a  water-spout  and  a  whirlwind  to  proceed  from  the 
same  cause,  their  only  difl"erence  being,  that  the  latter  passes 
over  the  land,  and  the  former  over  the  water.  This  opinion  is 
corroborated  by  M.  de  la  Pryme,  in  the  Philosophical  Trans- 
actions, where  he  describes  two  spouts  observed  at  difl'erent 
times  in  Yorkshire,  whose  appearances  in  the  air  were  exactly 
like  those  of  the  spouts  at  sea,  and  their  efTects  the  same  as 
those  of  real  whirlwiuds.  Whirlwinds  have  generally  a  pro- 
gressive as  well  as  a  circular  motion  ;  so  had  what  is  called  the 
spout  at  Topsham,  described  in  the  Philosophical  Transactions  ; 
and  this  also  by  its  eflects  appears  to  have  been  a  real  whirl- 
wind. Water-spouts  have  also  a  progressive  motion,  which  is 
more  or  less  rapid,  being  in  some  violent,  and  in  others  barely 
perceptible.  Whirlwinds  generally  rise  after  calms  and  great 
heats  ;  the  same  is  observed  of  water-spouts,  which  are  there- 
fore most  frequent  in  warm  latitudes.  The  wind  blows  every 
vvay  from  a  large  surrounding  space  to  a  whirlwind.  Three 
vessels,  employed  in  the  whale  fishery,  happening  to  be  be- 
calmed, lay  in  sight  of  each  other  at  about  a  league  distance, 
and  in  the  form  of  a  triangle.  After  some  time  a  water-spout 
appeared  near  the  middle  of  the  triangle,  when  a  brisk  gale 
arose,  and  every  vessel  made  sail.  It  then  appeared  to  them 
all,  by  the  trimming  of  their  sails,  and  the  course  of  each  vessel, 
that  the  spout  was  to  leeward  of  every  one  of  them;  and  this 
observation  was  further  confirmed  by  the  comparing  of  ac- 
counts, when  the  difl'erent  observers  afterwards  conferred 
about  the  subject.  Hence  whirlwinds  and  water-spouts  agree 
in  this  particular  likewise.  But  if  the  same  meteor  which 
appears  a  water-spout  at  sea,  should  in  its  progressive  motion 
encounter  and  pass  over  land,  and  there  produce  all  the  pheno- 
mena and  cH'ects  of  a  whirlwind,  it  would  afi"ord  a  stronger 
conviction  that  a  whirlwind  aud  a  water-spout  are  the  same 
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tliiiiff.  An  inscnioiis  rnrrcspontlcnt  of  Dr.  rranklin  nivcs  (as 
f'ulli)«s)  iiMc  instaiic-c  ol  lliis,  lliat  IVII  «illiiri  liis  own  ohsiTvu- 
tion  at  Aiitl):iia,  ami  wliiili  c<iin  iiitcd  him  lliat  a  tvaler-spiiiit  is 
n  n  lii>l»  iiid  : — TIh  re  apprariil  not  far  Ironi  tlic  nioiilli  of  llio 
harbour  of  Si.  Jolin's,  two  or  tliroo  watcr-.spouls,  one  ol  wiiicli 
took  its  iioiir.sc  up  the  liaiboiir.  It.s  pro^^rcs.^ivc  motion  was 
slow  and  uno<pial,  not  in  a  strainlit  line,  hut,  as  it  wi-rt',  in  jerks 
BDcl  starts.  When  just  by  the  Mliarl',  I  slooil  about  one  hun- 
dred yards  from  it.  There  appeared  in  the  water  a  eirele  of 
about  twenty  yards' diameter,  which  to  me  bad  n  dreadful 
thoagh  pleasing  appcaranec.  The  Hater  in  this  circli^  was 
\iolently  agitated,  bcin^  whisked  about  and  carried  up  into  the 
air  with  j^ieat  rapidity  and  noise,  and  rcllectcd  a  lustre  as  if  the 
sun  shiiied  biij;ht  on  tliat  spot,  which  was  more  conspicuous, 
as  there  ap|)earcd  a  dark  circle  around  it.  \\  hen  it  made  (he 
shore,  it  carried  up,  with  tiie  same  \iolencc,  shinj^lcs,  staves, 
large  pieces  of  the  tocd's  of  houses,  &c.  and  one  small  wooden 
house  it  lifted  entirely  from  the  foundation  on  »  hicli  it  stood, 
and  carried  it  to  the  distance  of  fourteen  feet,  where  it  setlled 
without  breaking  or  oversetting ;  and  what  is  remarkable, 
thouj^li  tlie  whirlwind  moved  from  west  to  east,  thchouse  moved 
from  east  to  west.  Two  or  tliree  ncf^roe.s  and  a  while  Homaii 
were  killed  by  the  fall  of  the  timber,  which  it  carried  up  into 
the  air  and  dropped  aj^ain. 

A  fluid  moving  from  all  points  horizontally,  towards  a 
centre,  must,  at  that  centre,  either  mount  or  descend.  If 
a  hole  be  opened  in  the  middle  of  the  boitom  of  a  tub  filled 
with  water,  the  water  will  How  from  all  sides  to  the  centre, 
and  there  descend  in  a  whirl.  I5ut  air,  llovviiif;  on  or  near 
the  surface  of  land,  or  «ater,  from  all  sides  towards  a  centre, 
must,  at  that  centre,  ascend,  because  the  land  or  water 
will  hinder  its  descent.  If  these  concentring  currents  of  air  be 
in  the  upper  regions,  they  may  indeed  descend  in  the  spout  or 
whirlwind  ;  but  then,  when  the  united  current  reached  the 
earth  or  water,  it  would  spread,  and  probably  blow  every  way 
from  the  centre.  Thcie  may  be  whirlwinds  of  both  kinds  ;  but 
from  the  effects  conuiionly  observed,  Dr.  Tranklin  suspected 
the  rising  one  to  he  most  frequent;  when  the  upper  air  de- 
scends, it  is  perhaps  in  a  greater  body,  extending  wider,  as  in 
thunder-gusts,  and  without  much  whirling;  and  when  air 
descends  in  a  spout  or  whirlwind,  he  conceived  that  it  would 
rather  press  the  roof  of  a  house  inwards,  or  force  in  the  tiles, 
shingles,  or  Ihatch,  and  force  a  boat  down  into  the  water,  or  a 
piece  of  timber  into  the  earth,  than  snatch  them  upwards  and 
carry  them  away.  The  whirlwinds  and  spouts  are  not  always, 
though  most  frequently,  in  the  dav-time.  The  terrible  whirl- 
wind which  damaged  a  great  part  of  Rome,  .Tune  II,  174!), 
happened  in  the  night,  and  was  supposed  to  have  been  pre- 
viously a  water-spout,  it  being  asserted  as  an  undoubted  fact, 
that  it  gathered  in  the  neighbouring  sea,  because  it  could  be 
traced  from  Ostia  to  Rome.  This  whirlwind  is  said  to  have 
appeared  as  a  very  black,  long,  and  lofty  cloud,  discoverable, 
notwilhstanding  the  darkness  of  the  night,  by  its  continually 
lightning,  or  emitting  Hashes  on  all  sides,  pushing  along  with 
surprising  swiftness,  and  w  ithin  three  or  four  feet  of  the  ground. 
Its  general  cD'ects  on  houses  were,  stripping  oil  the  roofs, 
blowing  away  chimneys,  bre.iking  doors  and  windows,  forcing 
up  the  floors,  and  unp;iving  the  rooms,  (some  of  which  eliccts 
seem  to  agree  well  with  the  supposed  vacuum  in  the  centre  of 
the  Hhirluiiul)  and  the  very  rafters  of  the  houses  were  broken 
and  dispersed,  and  even  burled  against  houses  at  a  consi- 
derable distance.  Sec. 

Doctor  Franklin,  the  belter  to  explain  his  conct^ptions,  offers 
the  following  positions  as  a  foundation  for  his  hypothesis: — 
"  That  the  lower  region  of  air  is  often  more  heated,  and  so 
more  rarefied,  than  the  upper,  and  by  consequence  specilieally 
lighter.  The  coldness  of  the  upper  region  is  manifested  by  the 
hail,  which  sometimes  falls  from  it  in  warm  weather.  That 
heated  air  may  be  very  moist,  and  yet  the  moisture  so  equally 
dilluscd  and  rarefied  as  not  to  be  visible  till  colder  air  i!iixes 
with  it,  at  which  time  it  condenses  and  becomes  visible.  Thus 
nur  breath,  although  invisible  in  summer,  becomes  visible  in 
winter." 

These  eircumstances  acknowledged,  he  presupposes  a  tract 
of  land  or  sea  of  about  sixty  miles  in  extent  unsheltered  by 
clouds  and  unrcfreshed  by  the  wind,  during  a  summer  day,  or 


perhaps  for  several  days,  without  intermission,  till  it  becomci 
violently  healed,  together  with  the  lower  region  o(  the  air  ill 
contact  with  it,  so  that  the  latter  becomes  specifically  lighter 
than  the  superiiicuinbcnt  biglnr  region  of  the  atmosphere, 
where  the  clouds  are  usually  floated,  lie  supposcH  also,  that 
the  air  surrounding  this  trai't,  has  not  been  so  much  heated  dur- 
ing those  days,  and  therefore  lenmins  heavier.  The  consc- 
<pience  of  this  he  conceives  should  be,  that  the  healed  lighter 
air  should  ascend,  and  the  heavier  desceiul  ;  and  a.s  this  rising 
cannot  operate  throughout  the  wlnde  tract  at  once,  because 
that  would  le^'ve  too  extensive  a  vacuum,  the  rising  will  bci^ia 
precisely  in  that  column  Hhich  happr'iis  to  be  lighlist  or  most 
rarefied,  and  the  warm  air  will  flow  horizontally  from  all  parts 
to  this  column.  «  here  the  several  currents  meeting  ami  joining 
to  rise,  a  whirl  is  raltirally  formed,  in  the  same  manner  as  a 
whirl  is  formed  in  a  tub  of  water,  by  the  descending  fluid 
receding  from  all  sides  of  the  tub  towards  the  hole  in  tin: 
centre.  And  as  the  several  curri:nts  arrive  at  this  central 
rising  eobinin  with  a  (considerable  degree  (d  horizontal  motion, 
they  cannot  suddeidy  change  it  to  a  vertical  motion  ;  there- 
fore, as  they  gradually,  in  approaching  the  whirl,  decline  from 
right  to  curve  or  (circular  lines,  so,  having  joined  the  whirl, 
they  ascend  by  a  spiral  motion,  in  the  same  manner  as  the 
water  descends  spirally  through  the  hole  in  the  tub  before 
mentioned. 

Lastly,  as  the  lower  air  nearest  the  surface  is  more  rarefied 
by  the  heat  of  the  sun,  it  is  more  impressed  by  the  current  of 
the  surrounding  cold  and  heavy  air,  which  is  to  assume  its 
place,  and,  conse(|uenlly,  its  motion  towards  its  vihirl  is  swift- 
est, and  so  the  force  of  the  lower  part  of  the  whirl  strongest, 
and  the  centrifugal  force  of  its  particles  greatest.  Hoce  the 
vacuum  which  encloses  the  axis  of  the  wheel,  should  be  greatest 
near  the  earth  or  sea,  and  diminish  gradually  as  it  approaches 
the  region  of  the  clouds  till  it  ends  in  a  point.  Tiiis  circle  is  of 
various  diameters,  sometimes  very  large.  If  the  vacuum  passes 
over  water,  the  water  may  rise  in  a  body  or  column  therein  to 
the  height  of  about  thirtv-two  feet.  This  whirl  of  air  may  be  as 
invisible  as  the  air  itself,  though  reaching  in  reality  from  the 
water  to  the  region  of  cold  air,  in  which  our  low  summer  thun- 
der clouds  commoidy  float;  but  it  will  soon  become  visible  at 
its  extremities.  The  agitation  of  the  water,  under  the  whirling 
of  the  circle,  and  the  rising  of  the  water  in  the  commencement 
of  the  vacuum,  renders  it  visible  below.  It  is  perceived  above 
by  the  warm  air  being  brought  up  to  the  cooler  region,  where 
its  moisture  begins  to  be  condensed  by  the  cold  into  thick 
vapour,  and  is  then  first  discovered  at  the  highest  part,  which 
being  now  cooled,  condenses  what  rises  behind  it,  and  the  latter 
acts  in  the  same  manner  on  the  succeeding  body;  where,  by  the 
contact  of  the  vapours,  the  cold  operates  faster  in  a  right  line 
downwards  than  the  vapours  themselves  can  climb  in  a  spiral 
line  upwards  ;  they  climb,  however,  and  as  by  continual  addi- 
tion they  grow  denser,  they  consequently  increase  their  cen- 
trifugal force  ;  and  being  risen  above  the  concentrating  cur- 
rents that  compose  the  whirl,  they  fly  olf  and  form  a  cloud. 
It  seems  easy  to  conceive,  how,  by  this  siiccis>ive  condensation 
from  above,  the  spmit  appears  to  drop  or  descend  from  the 
cloud,  although  the  materials  of  which  it  is  (oniposed  are  all 
the  while  ascending.  The  condensation  of  the  moisture  con- 
tained in  so  great  a  quantity  of  warm  air  as  may  be  supposed 
to  rise  in  a  short  time  in  this  prodigiously  rnpid  wliirl,  is 
perhaps  sufllcient  to  form  a  great  extent  of  cluuil.  and  the 
friction  of  the  whirling  air  on  the  sides  of  the  coluinii  may 
detach  great  quantities  of  its  water,  disperse  them  into  drops, 
and  carry  them  up  in  the  spiral  whirl  mixed  with  the  air.  The 
heavier  drops  may,  indeed,  fly  oil,  and  fall  into  a  shower  about 
the  spout ;  but  much  of  it  will  be  broken  into  vapour,  and  yet 
remain  visible.  As  the  whirl  weakens,  the  tube  may  apparently 
separate  in  the  middle,  the  column  of  water  sirbsiding,  the 
sitperior  condensed  part  drawing  up  to  the  cloud.  The  lube 
or  whirl  of  air  may,  nevertheless,  remain  entire,  the  middle 
only  becoming  invisible,  as  not  containing  any  visible  matter. 

In  the  Philosophical  Transactions,  Dr.  Stuart  says,  "  It  was 
observable  of  all  the  spouts  he  saw,  but  more  perceptible  of  a 
large  one.  that  towards  the  end  it  began  to  appear  like  a  hollow 
canal,  only  black  in  the  borders,  but  white  in  the  middle;  and 
though  it  was  at  first  altogether  black  and  opaque,  yet  the  sea 


1048 


W  I  L 


DICTIONARY    OF    MECHANICAL    SCIENCE, 


W  I  N 


water  could  very  soon  after  be  perceived  to  fly  up  along  the 
middle  of  this  canal  like  smoke  in  a  chimney." 

When  Dr.  Stuart's  spouts  were  full  charged,  that  is,  when 
the  whirling  pipe  of  air  was  filled  with  quantities  of  drops  and 
vapour  torn  oif  from  the  column,  the  whole  was  rendered  so 
dark  that  it  could  not  be  seen  through,  nor  the  spiral  ascending 
motion  be  discovered  ;  but  when  the  quantity  ascending 
lessened,  the  pipe  became  more  transparent,  and  the  ascending 
motion  visible.  The  spiral  motion  of  the  vapours,  whose  lines 
intersect  each  other  on  the  nearest  and  farthest  side  of  this 
transparent  part,  appeared  therefore  to  Dr.  Stuart  like  smoke 
ascending  in  a  cliininey;  for  the  quantity  being  still  too  great 
ID  the  line  of  sight  through  the  sides  of  the  lube,  the  motion 
could  not  be  discovered  there,  and  so  they  represented  the 
solid  sides  of  the  chimney. 

Dr.  Franklin  concludes,  by  supposing  a  whirlwind  or  spout  to 
be  stationary,  when  the  concurring  winds  are  equal;  but  if  un- 
equal, the  whirl  acquires  a  progressive  motion  in  the  direction  of 
the  strongest  pressure.  When  the  wind  that  communicates  this 
progression  becomes  stronger  above  than  below,  or  below  than 
above,  the  spout  will  be  bent  or  inclined.  Hence  the  horizon, 
tal  process  and  obliquity  of  watcr-spouts  are  derived. 

WHIRLING  Table,  a  machine  intended  to  represent  the 
several  phenomena  in  philosophy  and  nature, — as,  the  princi- 
pal laws  of  gravitation,  and  of  the  planetary  motions. 

WHISPERING-PLACES,  depend  upon  this  principle:  if 
the  vibrations  of  the  tremulous  body  are  propagated  through  a 
long  tube,  they  will  be  continually  reverberated  from  the  sides 
of  the  tube  into  its  axis,  and  by  that  means  prevented  from 
spreading  till  they  get  out  of  it;  whereby  they  will  be  exceed- 
ingly increased,  and  the  sound  rendered  much  louder  than  it 
would  otherwise  be. 

WHIST,  a  well-known  game  at  cards,  which  requires  great 
attention  and  silence  ;  hence  the  name. 

WHISTON,  William,  an  ingenious  English  mathematician 
and  divine,  was  born  in  1C67,  and  died  in  1752,  upwards  of  84 
years  of  age.  He  was  author  of  numerous  works  on  pliilosophy 
and  religion  ;  of  the  former,  his  Theory  of  the  Eaitli,  and  his 
Astronomical  Lectures,  are  the  only  ones  which  it  is  necessary 
to  enumerate  in  this  place. 

WHITEHURST,  John,  an  ingenious  English  mechanic  and 
philosopher,  was  born  in  the  county  of  Chester  in  1713,  and 
died  in  1788,  in  the  75th  year  of  his  age. 

WHOODINGS,  those  ends  of  planks  which  are  let  into  the 
rabbets  of  the  stem,  the  stern-posts,  &c. 

WIDOW,  a  woman  who  has  lost  her  husband  by  death.  In 
London,  and  throughout  the  province  of  York,  tlie  widow  of  a 
freeman  is  by  custom  entitled  to  her  apparel,  and  the  furniture 
of  the  bed-chamber  called  the  widow's  chamber. 

WIFE.     .See  Husband  and  Wife. 

WILD  (*i)  Roadstead,  implies  one  that  is  open,  or  ex- 
posed to  the  wind  and  sea. 

WILDERNESS,  in  Gardening,  a  kind  of  groove  of  large 
trees,  in  a  spacious  garden,  in  which  the  walks  are  commonly 
made  either  to  intersect  each  other  in  angles,  or  have  the  ap- 
pearance of  meanders  and  labyrinths. 

WILDFIRE,  a  kind  of  artificial  or  factitious  fire,  which 
burns  even  under  water,  and  that  with  greater  violence  than 
out  of  it.  It  is  composed  of  sulphur,  naphtha,  pitch,  gum,  and 
bitumen,  and  is  only  extinguishable  by  vinegar  mixed  with  sand 
and  urine,  or  by  covering  it  with  raw  hides.  Its  motion  or  ten- 
dency is  said  to  be  contrary  to  that  of  natural  fire,  and  it  always 
follows  the  direction  in  which  it  is  thrown,  whether  it  be  down- 
wards, sideways,  or  otherwise.  Several  are  of  opinion  that 
the  ancient  Greeks  and  Romans  used  this  wildfire  in  their 
engagements  at  sea:  whether  or  not  that  was  the  case,  it  was 
applied  against  the  Saracens  in  a  sea-figlit,  commanded  by 
Constantino  Pogonates,  in  the  Hellespont,  and  with  such  elfect, 
that  he  burnt  the  whole  llect  therewith,  wherein  there  were 
thirty  thousand  men.  Constantinc's  successors  used  it  on  divers 
occasions,  and  with  equal  advantage;  and  what  is  very  remark- 
able, they  were  so  happy  as  to  keep  the  secret  of  the  compo- 
sition to  themselves,  so  that  no  other  nation  knew  it  in  9G0. 

WILL  AND  TESTAMENT,  is  that  disposition  of  property 
which  is  made  by  a  person  to  take  place  after  his  decease. 
Ever^    person    capable  of    binding    himself   by    contract,    is 


capable  of  making  a  will.  Also  a  male  infant  of  the  age  of 
fourteen  years  and  upwards,  and  a  female  of  twelve  years 
or  upwards,  are  capable  of  making  a  will  respecting  personal 
estates  only.  But  a  married  woman  cannot  n)ake  a  will, 
unless  a  power  be  reserved  in  the  marriage  settlement ; 
but  whenever  personal  property  is  given  to  a  married  wo- 
man, for  her  sole  and  separate  use,  she  may  dispose  of  it  by 
will.  If  a  femme  sole  make  her  will,  and  afterwards  marry, 
such  marriage  is  a  legal  revocation  of  the  will.  Wills  are  of 
two  kinds,  written  and  verbal ;  the  former  is  most  usual  and  se- 
cure. It  is  not  absolutely  necessary  that  a  will  should  be  wit- 
nessed ;  and  a  testament  of  chattels  written  in  the  testator's 
own  hand,  though  it  have  neither  the  testator's  name  nor  seal 
to  it,  nor  witnesses  present  at  his  publication,  will  be  good, 
provided  sufficient  proof  can  be  had  that  it  is  his  hand-writing. 
]Jy  statute  29  Charles  II.  c.  3,  all  devises  of  lands  and  tenements 
shall  not  only  be  in  writing,  but  shall  also  be  signed  by  the 
party  so  devising  the  same,  or  by  some  other  person  in  his  pre- 
sence, and  by  his  express  direction,  and  shall  be  witnessed 
and  subscribed  in  the  presence  of  the  person  devising,  by  three 
or  four  credible  witnesses,  or  else  the  testament  will  be  entirely 
void,  and  the  land  will  descend  to  the  heir  at  law.  A  will  even 
if  made  beyond  sea,  bequeathing  land  in  England,  must  be 
attested  by  three  witnesses.  A  will,  however,  devising  copy- 
hold land  does  not  require  to  be  witnessed  ;  it  is  sufficient  to 
declare  the  uses  of  a  surrender  of  such  copyhold  land  made  to 
the  use  of  the  will.  The  party  to  whom  the  land  is  given 
becomes  entitled  to  it  by  means  of  the  surrender,  and  not  by 
the  will. — A  Codicil  is  a  supplement  to  a  will,  or  an  addition 
made  by  the  person  making  the  same,  annexed  to,  and  to  be 
taken  as  part  of,  the  will  itself,  being  for  its  explanation  or  alter- 
ation, to  add  something  to,  or  take  something  from,  the  former 
disposition,  and  which  may  also  be  either  written  or  verbal, 
under  the  same  restrictions  as  regards  wills.  If  two  wills  are 
found,  and  it  does  not  appear  which  was  the  former  or  latter, 
both  will  be  void  ;  but  if  two  codicils  are  found,  and  it  cannot 
be  ascertained  which  was  the  first,  but  the  same  thing  is  devised 
to  two  persons,  both  ought  to  divide ;  but  where  either  wills  or 
codicils  have  date,  the  latter  is  considered  as  valid,  and  revokes 
the  former. 

WILLOWS,  Week's  Brahe  for  Barking.  The  annexed 
drawing  represents  a  newly  invented  brake 
Ac  for  taking  the  bark  off  willows.  The  object  of 
B  Bjia.  it  is  to  prevent  their  being  split,  as  they  too 
often  are,  in  the  stripping,  on  account  of  the 
squeezing  with  the  hand.  T/ie  hand  is  not  to 
be  applied  at  all  in  using  these  brakes,  springs 
being  substituted,  which  do  the  work  better, 
and  a  great  deal  more  expeditiously. 

Explanation  of  the  Drawing. — A  A  is  the 
frame,  made  of  half-inch  round  iron,  about 
two  inches  apart,  or  closer  ;  B  B,  brake  irons 
to  loosen  the  rind,  11  inches  long;  C  C, 
screws  lo  adjust  the  brake  irons,  according 
to  the  size  of  the  rods  to  be  stripped.  The 
wider  they  are  apart  on  the  top,  the  sliffer 
they  will  work  at  the  bottom  ;  D  D,  springs, 
fixed  on  with  screws  at  EE;  F,  a  bar  or 
guide,  projecting  an  inch  to  prevent  the  rod 
from  running  down,  which,  when  in  use, 
must  be  the  farthest  part  of  the  machine  from 
the  operator,  and  down  on  it  the  rod  mnst 
come  when  worked  ;  G,  a  key  to  keep  the 
brake  in  its  place  when  erected  for  use,  by 
passing  the  end  through  two  staples  on  a 
strong  stake,  provided  for  the  purpose;  H 
to  I,  fifteen  inches  ;  H  to  K,  twenty-one  inches, 
the  whole  length.  The  operator  is  to  place 
himself  in  a  position  so  as  to  have  a  sway  of 
the  body,  with  the  left  hand  on  the  rod,  to 
bring  it  down  on  the  guide,  by  which  the 
brake  will  be  kept  clean  from  the  rind,  &c. 
without  further  trouble.  The  chief  point  in 
making  these  brakes  is.  to  make  sure  cf  the  strength  and 
elasticity  of  the  spiings. 

WINCH,  a  cylindrical  piece  of  timber,  having  an  axis,whose 
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cxiromilies  rest  in  two  cliannrls  placod  lioiizmitnlly  or  pcrpeii- 
'lii'wlar  l^v.  ami  riiriii>lir(l  uilli  illi'ks  or  panls.  It  U  tiirni'd 
about  li\  ineuiis  ol'a  lian<lli'  rt'scnililiii;;  that  ol  a  ^rliiilstoiK-,  iiikI 
is  ncrifially  iiiiploycd  as  a  purili.isi',  liy  hIiIcIi  a  rope  or  tai^kle- 
fall  may  he  more  powirlully  npplitd  to  any  olijrc  I  lliaii  when 
used  siii^lyi  or  witliout  the  assistance  of  meehaiiical  powers. 

WiNuii,  is  also  the  name  of  certain  long  iron  handles  by 
which  the  chain-ptimps  are  worked. 

WIND,  a  seiisihie  current  in  the  atmosphere.  The  motions 
of  the  atmosphere  are  suhject  in  some  decree  to  the  same  laws 
as  those  ol  the  denser  lUiids ;  if  we  remove  a  portion  of  water 
in  a  lar^u  reservoir,  ue  sec  the  surrounding;  water  flow  la  to 
restore  the  eqnilihrlum  ;  and  if  we  impel  in  any  direction  a  cer- 
tain portion,  an  eipial  quantity  moves  in  a  contrary  direction, 
from  the  same  cause  ;  or  if  a  portion,  beinit  rarefied  hy  heat  or 
condensed  hy  cold,  ascends  in  (lie  one  instance  and  descends 
in  the  oilier,  a  counter-current  is  the  visihie  and  natural  result; 
and  similar  ellccts  arc  found  to  follow  the  same  causes  in  the 
atmospheric  lluid.  Thus,  no  wind  can  blow  without  a  counter 
oropposite  current,  nor  can  any  wind  arise,  without  a  previous 
deraiipenient  of  the  Kcucral  ciiuilibriuni ;  the  p:encral  causes  of 
which  may  be  stated  as  IoIIohs: 

I.  The  ascent  of  the  air  over  certain  tracts  healed  by  the 
sun.  2.  Evaporation  causing  an  actual  increase  in  the  volume 
of  the  atmosphere.  3.  Rain,  snow,  &c.  cansiuR  an  actual 
decrease  in  its  volume  by  the  destruction  of  the  vapour.  Cur- 
rents thus  produced  may  be  permanent  and  general,  extending 
over  a  large  portion  of  the  Rlobe:  periodical,  as  in  the  Indian 
ocean  ;  or  variable,  and  as  it  were  occasional,  or  at  least  uncer- 
tain, as  the  winds  in  temperate  climates.  General  or  perma- 
nent winds  blow  always  nearly  in  the  same  direction.  In  the 
Atlantic  and  I'acilic  oceans,  under  the  equator,  the  wind  is 
almost  always  easterly;  it  blows,  indeed,  in  this  direction  on 
bolli  sides  of  (he  equator  to  the  latitude  of  28".  More  to  the 
nortliwardof  the  equator,  the  wind  g;encrally  blows  between 
the  north  and  east;  and  the  farther  north  we  proceed,  we  find 
the  wind  to  blow  to  a  more  northern  direction;  more  to  the 
southward  of  the  equator,  it  blows  between  the  soulh  and  east ; 
and  the  fan  her  to  the  south,  the  more  it  comes  in  that  direction. 
Uetween  the  parallels  of  28°  and  40"  south  latitude,  in  thnt 
tract  which  extends  from  30"  west  to  100°  east  lons;itu(le  from 
London,  the  wind  is  variable,  but  it  most  frequently  blows  from 
between  the  N.W.  and  S.W.  so  that  the  outward  bound  Ensl- 
India  ships  neiierally  run  down  their  easting  on  the  parallel  of 
36°  south.  Navigators  have  given  the  appellation  of  trade-winds 
to  these  Rencral  winds 

Perioilicril  WiNDS. — Those  winds  which  blow  in  a  certain 
direction  for  a  time,  and  at  certain  stated  seasons  chan;;e,  and 
blow  for  an  equal  space  of  time  from  the  opposite  point  of  the 
compass,  arc  called  monsoons.  During  the  months  of  April, 
May,  June,  July,  Au;iust,  and  September,  the  w  ind  i)lows  from 
southward  over  the  whole  length  of  the  Indian  ocean,  viz.  be- 
tween the  parallels  of  28°  N.  and  2S'>  S.  latitude,  and  between 
the  eastern  coast  of  Africa  and  the  meridian  which  passes 
throui^h  the  western  part  of  Japan;  but  in  the  other  months, 
October,  November,  December,  January,  February,  and  March, 
the  winds  in  all  the  northern  parts  of  the  Indian  ocean  shift 
round,  and  blow  directly  contrary  to  the  course  they  held  in  the 
former  six  months.  For  some  days  before  and  after  the  change, 
there  are  calms,  variable  winds,  and  tremendous  storms  with 
thunder,  &c. 

Causes  of  the  WiND. — Philosophers  din'er  in  their  opinions 
respecting  the  cause  of  these  pcrioilieal  winds;  but  a  more 
probable  theory  of  the  general  trade-winds  is.  tliat  they  are 
occasioned  by  tlie  heat  of  the  sun  in  the  resions  about  the 
equator,  where  the  air  is  heated  to  a  greater  degiee,  and  con- 
sequently rarefied  more,  than  in  llic  more  northern  parts  of  the 
globe.  From  this  expansion  of  theairi-n  these  tropical  regions, 
the  denser  air  in  higher  latitudes  rushes  violently  towards  the 
equator  from  both  sides  of  the  globe.  I5y  this  conllux  of  the 
denser  air,  without  any  other  circumstances  intervening,  a 
direct  northerly  wind  would  be  produced  in  the  nortbero  tropic, 
and  a  southern  one  in  the  other  tropic ;  but  as  the  earth's 
diurnal  motion  varies  the  direct  influence  of  the  snn  over  the 
surface  of  the  earth,  and  as  by  that  motion  this  influence  is 
eommnnicated  from  east  to  west,  au  easterly  wind  would  be 
111. 


produced  if  this  influence  alone  prevailed.  On  account  of  the 
co-operation  of  thcsi-  two  causis  at  the  same  time,  the  Iradc- 
winds  blow  naturally  liom  Ihe  N.  Iv  on  the  north,  and  Iruiu  (ho 
■S.  !•;  on  the  Sdiilh  of  the  line,  ihioughoiit  the  whole  year;  liut 
as  the  .sun  approaches  nearer  tin-  tropic  of  Cancer  in  our  sum- 
mer season,  the  point  towards  which  these  winds  are  dirci-ted 
will  not  be  invariably  (he  same,  hut  they  will  incline  more 
towards  (he  north  in  that  season,  and  more  towards  the  south 
in  our  winlcr. 

The  land  and  sea  breezes  in  the  tropical  climates  may  be 
considered  as  partial  interruptions  of  the  general  trade- winds  ; 
anil  the  cause  of  these  it  is  not  very  diflicult  to  explain.  From 
water  being  a  better  corifliictor  of  heat  than  eaiih.  the  water  Is 
always  of  a  more  even  temperature.  During  (he  day,  (here 
fore,  the  land  becnmes  considerably  heated,  the  air  rarefied, 
and  conseipjcntly  in  the  afterniion  a  breeze  sc(s  in  from  the 
sea,  which  is  less  healed  at  dial  time  than  the  land.  On  the 
oilier  hand,  during  the  night  the  earth  loses  its  surplus  heat, 
while  the  sea  contimics  more  even  in  its  temperature.  Towards 
morning,  therefore,  a  breeze  regularly  pioieeds  from  the  land 
towards  the  ocean,  where  the  air  is  warmer,  and  consequently 
more  rarefied,  than  on  shore. 

The  cause  of  the  monsoons  is  not  so  well  understood  as  th-it 
of  the  general  trade-winds;  but  what  has  be;-n  just  remarkeil 
suggests,  at  least,  a  prol.able  theory  on  tlie  subject.  It  is  well 
known,  that  at  Ihe  cipialor  the  changes  of  heat  and  cold  are 
occasioned  by  the  diurn.il  motion  of  the  earth,  and  tliat  the 
diflerence  between  the  h 'at  of  the  day  and  Ihe  night  is  almost 
all  that  is  perceived  in  those  tropical  regions  :  whereas  in  the 
polar  regions  the  great  vicissitudes  of  heat  and  ccdd  are  occa- 
sioned by  the  annual  motion  of  the  globe,  which  produces  the 
sensible  changes  of  winter  and  summer  ;  consequently,  if  the 
heat  of  the  sun  was  the  only  cause  of  the  variation  of  the 
winds,  the  changes,  if  any,  that  would  be  pnoduccd  by  those 
means  in  equatorial  regions,  ought  to  be  diurnal  only,  but  the 
changes  about  (he  pole  should  be  experienced  only  once  in  six 
months.  As  the  ellects  arising  from  the  heat  of  the  sun  upon 
the  air  must  be  greater  at  the  equator  than  at  the  poles,  the 
changes  of  the  wind  arising  from  the  expansion  of  the  air  by 
the  sun's  rays  must  be  more  steady  in  c<|uatorial  than  in  polar 
regions.  The  incontrovertible  evidence  of  navigators  proves  this 
truth,  that  winds  arc  more  variable  towards  the  poles,  and 
more  constant  towards  the  equator.  Hut  in  summer,  the  con- 
tinual heat,  even  in  high  latitudes,  conies  to  be  sensibly  felt, 
and  produces  changes  on  the  wind,  which  are  distinctly  percep- 
tible. In  our  own  cold  region  the  eflects  of  the  sun  on  (he 
wind  are  felt  during  the  summer  months  ;  for  while  the  weather 
in  that  season  oftbe\car  is  fine,  the  wind  generally  becomes 
stronger  as  the  lime  of  the  day  advances,  and  dies  away  towards 
the  evening,  and  assumes  that  pleasing  serenity  so  delightful  to 
our  feelings.  Such  are  the  diurnal  changes  of  the  wind  in  north- 
ern climates.  The  annual  revolution  of  the  sun  produces 
still  more  sensible  effects.  The  prevalence  of  the  western  winds 
during  sutiinier  we  may  attribute  to  this  cause,  which  is  still 
more  perceptible  in  France  and  Spain,  because  the  conlinent 
of  land  to  the  eastward,  being  heated  more  than  the  waters  of 
the  Atlantic  ocean,  the  air  is  draw  n  during  that  season  tow  ards 
the  east,  and  consequently  produces  a  western  wind.  But  these 
effects  are  much  more  perceptible  in  countries  near  the  tro- 
pics than  with  us.  For  when  the  sun  approaches  the  tropic  of 
Cancer,  the  soil  of  Persia,  IJengal,  China,  and  the  adjoining 
countries,  becomes  so  much  more  heated  than  Ihe  sea  to  the 
southward  of  those  countries,  that  the  current  of  the  general 
trade-wind  is  interrupled,  so  as  to  blow  at  that  season  from 
the  south  to  the  north,  contrary  to  what  it  would  do  if  no  land 
was  there.  But  as  the  high  mountains  of  Africa  during  all 
the  year  are  extremely  cold,  the  low  countries  of  India,  to  the 
eastward  of  it,  become  holler  than  Africa  in  summer,  and  the 
air  is  naturally  drawn  thence  to  the  eastward.  From  the  same 
cause  it  follows  that  the  trade-wind  in  the  Indian  ocean,  from 
April  till  October,  blows  in  a  north-east  direction,  contrary  (o 
that  of  the  general  trade-wind  in  open  seas  in  ihe  same  laii- 
tude  ;  but  w  ben  the  sun  retires  towards  the  tropic  of  Capricorn, 
these  northern  parts  become  cooler,  and  the  general  trade-wind 
assumes  its  natural  direction. 

Having  given  the  must  obvious  causes  of  the  periodical  mon- 
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noons  in  the  Indian  seas,  it  is  necessary  to  observe,  that  no 
monsoon  takes  place  to  the  soutliward  of  the  equator,  except 
in  that  part  of  the  ocean  adjoining  to  New  Holland.  There  the 
same  causes  concur  to  produce  a  monsoon,  as  in  the  northern 
tropic,  and  similar  appearances  take  place.  From  October 
till  April,  the  monsoons  set  in  from  the  N.  W.  to  S.  E.  opposite 
to  the  general  course  of  the  trade-wind  on  the  other  side  of  the 
line  :  and  here  also  the  general  trade-wind  resumes  its  usual 
course  during  the  otlier  months,  which  constitute  the  winter 
season  in  these  regions.  It  may  not  be  improper  to  conclude  this 
account  of  the  tropical  winds,  by  enumerating  some  of  the  prin- 
cipal inflections  of  the  monsoons. 

Between  the  months  of  April  and  October  the  winds  blow 
constantly  from  W.SVV.  in  all  that  part  of  the  Indian  ocean 
which  lies  between  Madagascar  and  Cape  Comorin,  and  in  the 
contrary  direction  from  October  till  April,  with  some  small 
variation  in  different  places,  but  in  the  Hay  of  Bengal  these 
winds  are  neither  so  strong  nor  so  constant  as  in  the  Indian 
ocean.  It  must  also  be  remarked,  that  the  S.W.  winds  in  tliose 
seas  are  more  southerly  on  the  African  side,  and  more  westerly 
on  the  side  of  India;  but  these  variations  are  not  so  great  as 
to  be  repugnant  to  the  general  theory.  Tiie  cause  of  this  varia- 
tion is,  as  was  before  intimated,  that  the  mountainous  lands  of 
Africa  are  colder  than  the  Hatter  regions  of  Arabia  and  India; 
consequently  the  wind  naturally  blows  fiom  these  cold  moun- 
tains, in  the  summer  season,  towards  the  warmer  lands  of  Asia, 
which  occasions  those  inllections  of  the  wind  to  the  eastward 
during  the  summer  months.  The  peninsula  of  India  lying  so 
much  farther  to  the  south  than  the  kingdoms  of  Arabia  and 
Persia,  adds  greatly  to  this  eli'ect ;  because  the  wind  naturally 
draws  towards  them,  and  produces  that  easterly  variation  of 
the  monsoon  which  takes  piace  in  this  part  of  the  ocean,  while 
the  sandy  deserts  of  Arabia  draw  the  winds  more  directly 
northward  near  the  African  coast.  A  similar  chain  of  rea- 
soning will  serve  to  explain  any  other  inllections  or  variations 
that  may  occur  in  the  perusal  of  books  of  travel,  &c. 

Variable  WiNDS. — In  the  temperate  zones  the  direction  of  the 
winds  is  by  no  means  so  regular  as  between  the  tropics.  E\en 
in  the  same  degree  of  latitude,  we  lind  them  often  blowing  in 
different  directions  at  the  same  time  ;  while  their  changes  are 
frequently  so  sudden  and  so  capricious,  that  to  account  for  them 
has  hitherto  been  found  impossible.  When  winds  are  violent, 
and  continue  long,  they  generally  extend  over  a  large  tract  of 
country,  and  this  is  more  certainly  the  case  when  they  blow 
from  the  north  or  east  than  from  any  other  points.  By  the 
multiplication  and  comparison  of  meteorological  tables,  some 
regular  connexion  between  the  changes  of  the  atmosphere  in 
different  places  may,  in  time,  be  observed,  which  may  at  last 
lead  to  a  satisfactory  theory  of  the  winds.  It  is  from  such 
tables  chiefly,  that  the  following  facts  have  been  collected. 

In  Virginia,  the  prevailing  winds  are  between  the  south- 
west, west,  north,  and  north-west;  the  most  frequent  is  the  south- 
west, which  blows  more  constantly  in  June,  July,  and  August, 
than  at  any  other  season.  The  north-west  winds  blow  most  con- 
stantly in  November,  January,  and  February.  At  Ipswich  in 
New  England,  the  prevailing  winds  are  also  between  the  south- 
west, west,  north,  and  north-east;  the  most  frequent  is  the 
north-west.  But  at  Cambridge,  in  the  same  province,  the  most 
frequent  wind  is  the  south-east.  The  predominant  winds  at  New 
York  are  the  north  and  west;  and  in  Nova  Scotia  north-west 
winds  blow  for  three-fourths  of  the  year.  The  same  wind  blows 
most  fVequenlly  at  Montreal  in  Canada  ;  but  at  Quebec  the 
wind  generally  follows  the  direction  of  the  river  St.  Lawrence, 
blowing  cither  from  the  north-east  or  south-west.  At  Hudson's 
Bay,  westerly  winds  blow  for  three-fourths  of  the  year;  the 
north-west  wind  occasions  the  greatest  cold,  but  the  north  and 
north-east  are  the  vehicles  of  snow. 

It  appears  fiom  these  facts  that  westerly  winds  are  most  fre- 
quent over  the  whole  eastern  coast  of  North  America  ;  that  in 
the  southern  provinces,  south-west  winds  predominate  ;  and  that 
the  north-west  become  gradually  more  frequent  as  we  approach 
the  frigid  zone. 

In  Egypt,  during  part  of  May,  and  during  June,  July,  August, 
and  September,  the  wind  blows  almost  constantly  from  the 
north,  varying  sometimes  in  June  to  the  west,  and  in  July 
to  the  west  and  the  east;  during  part  of  September,  and  in 


October  and  November,  the  winds  are  variable,  but  blow  more 
regularly  from  the  east  than  any  other  quarter;  in  December, 
January,  and  February,  they  blow  from  the  north,  north-west, 
and  west;  towards  the  end  of  February  they  change  to  the 
south,  in  which  quarter  they  continue  till  near  the  end  of  March  ; 
during  the  last  days  of  March,  and  in  April,  they  blow  from  the 
south-east,  south,  and  south-west,  and  at  last  from  the  east ; 
and  In  this  direction  they  continue  during  a  part  of  May.  In 
the  Mediterranean  the  wind  blows  nearly  three-fourths  of  the 
year  from  the  north ;  about  the  equinoxes  there  is  always  an 
easterly  wind  in  that  sea,  which  is  generally  more  constant  in 
spting  than  in  autumn.  These  observations  do  not  apply  to 
the  gut  of  Gibraltar,  where  there  are  seldom  any  winds  except 
the  east  and  west.  At  B«.stia,  in  the  island  of  Corsica,  the  pre- 
vailing wind  is  the  south-west.  In  Syria  the  north  wind  blow.i 
from  the  autumnal  equinox  to  November;  during  December, 
January,  and  February,  the  winds  blow  from  the  west  and 
south-west,  in  March  they  blow  from  the  south,  in  May  from 
the  east,  and  in  June  from  the  north.  From  this  month  to  the 
autumnal  equinox,  the  wind  changes  gradually  as  the  sun 
approaches  the  equator,  first  to  the  east,  then  to  the  south,  and 
lastly  to  the  west.  At  Bagdad  the  most  frequent  winds  are  the 
south-west  and  north-west ;  at  Pekin  the  north  and  the  south  ; 
at  Kamtschatka,  on  the  north-east  coast  of  Asia,  the  prevailing 
winds  blow  from  the  west. 

In  Italy  the  prevailing  winds  differ  considerably,  according  to 
the  situation  of  the  places  where  the  observations  have  been 
made;  at  Rome  and  Padua  they  are  norllieily,  at  Milan  easterly. 
All  that  we  have  been  able  to  learn  concerning  Spain  and  Portu- 
gal is,  that  on  the  w  est  coast  of  these  countries,  the  west  is  by  far 
the  most  common  wind,  particularly  in  summer;  and  that  at 
Madrid  the  wind  is  north-east  for  the  greatest  part  of  the  sum- 
mer, blowing  almost  constantly  from  the  Pyrenean  mountain.?. 
At  Berne  in  Switzerland,  the  prevailing  winds  are  the  north  and 
west;  at  St.  Gothard  the  north-east;  at  Lausanne  the  north- 
west and  south-west. 

Father  Cotte  has  given  us  the  result  of  observations  made 
at  80  different  places  of  France ;  from  which  it  appears,  that 
along  the  whole  south  coast  of  that  kingdom  the  wind  blows 
most  frequently  from  the  north,  north-west,  and  northeast  ; 
on  the  west  coast,  from  the  west,  south-west  and  north-west ; 
and  on  the  north  coast  from  the  south-west.  That  in  the  inte- 
rior parts  of  France,  the  south-west  wind  blows  most  frequently 
in  18  places;  the  west  wind  in  14;  the  north  in  13;  the  south 
in  6;  the  north-east  in  4 ;  the  south-east  in  2;  the  east  and 
north-west  each  of  them  one.  On  the  west  coast  of  the  Nether- 
lands, as  far  as  Rotterdam,  the  prevailing  winds  are  probably 
the  south  west,  at  least  this  is  the  case  at  Dunkirk  and  Rotter- 
dam. It  is  probable  also,  that  along  the  rest  of  the  coast,  from 
the  Hague  to  Hamburgh,  the  prevailing  winds  are  the  north- 
west, at  least  these  winds  are  most  frequent  at  the  Hague  and 
at  Franeker.  The  prevailing  wind  at  Delft  is  the  south-east; 
and  at  Breda,  the  north  and  the  cast. 

In  Germany,  the  east  wind  is  most  frequent  at  Gottingen, 
Munich,  Weissenfels,  Dusseldorf,  Saganuni,  Erford,  and  at 
Budain  Hungary  ;  (he  south  east  at  Prague  and  Wurtzburg  ;  the 
north-east  at  Ratisbon  ;  and  the  west  at  Manheim  and  Berlin. 
From  an  average  of  ten  years  of  the  register  kept  by  order  of 
the  Royal  Society,  it  appears  that  at  London  the  winds  blow  in 
the  following  order : 


Winds.  Days. 

South-west 112 

North-east 58 

North-west, 50 

West, .     53 


Winds.  Days. 

South-east, 32 

East 26 

South, 18 

North, 16 


It  appears,  from  the  same  register,  that  the  south-west  wind 
blows  at  an  average  more  frequently  than  any  other  wind  during 
every  month  of  the  year,  and  that  il  blows  longest  in  July  and 
August ;  that  the  north-east  blows  most  constantly  during  ,Ianu- 
ary,  March,  April,  May,  and  June,  and  most  seldom  during 
February,  July,  September,  and  December:  and  that  the  north- 
west wind  blows  oftener  from  November  to  March,  and  more 
seldom  during  September  and  October  than  any  other  winds. 
The  sonlh-west  winds  are  also  most  frequent  at  Bristol,  and 
next  to  them  are  the  norlh-east. 
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Till"  following  t;il)lc  of  tlio  uiiid^  at  hancastor  lins  hccn  drawn 
up  fruin  a  rcjjistcr  kept  for  suvcn  }Cars  at  iliat  plnct-. 


Winds.  l)nv». 

Simlli-wfSt \)i 

Northeast 67 

Soiitl ftl 

West II 


\\  indn.  Phvi*. 

South-east, 35 

North, 30 

North-west, 26 

East 17 


The  following  table  is  an  abstract  of  nine  years' observations 
made  at  Diinitrics  by  Mr.  Copland  : 


Winds,  I)nj8. 

SoutI 82J 

West 69 

East 68 

South-west, 501 


Winds.  D'lys. 

North, 36.1 

North-west, 25i 

South-east 2Si 

North-east 14J 


The  following  table  is  an  abstract  of  seven  years'  observations 
made  by  J)r.  Meek  at  Cainbuslang;,  near  Glasgow: 

Winds.  Days.  Winds.  Dfivs. 

South-west 174    I     North-east, 104 

North-west 40    |     South-east, 47 

It  appears  from  the  register  from  which  this  table  was  ex- 
tracted, that  the  north-east  wind  blows  much  more  frequently 
in  April,  May,  and  June,  and  the  soulh-wcst  in  .luly,  Au- 
gust, and  September,  than  at  any  other  period.  The  south- 
west is  by  tar  the  most  frequent  wind  all  over  Scotland, 
especially  on  the  west  coast.  At  Saltcoats,  in  Aryshire,  for 
instance,  it  blows  three-fourths  of  the  year;  and  along  the 
whole  coast  of  Murray,  on  the  north-cast  side  of  Scotland,  it 
blows  for  two-thirds  of  the  year.  Kast  winds  are  common  over 
all  Great  Britain  durir)g  April  and  May  ;  but  their  inllucnce  is 
felt  most  severely  on  the  eastern  coast. 

The  follow  ing  table  exhibits  a  view  of  the  number  of  days 
during  wliicli  liie  westerly  and  easterly  winds  blow  in  a  year  at 
different  parts  of  the  island.  Under  the  term  westerly  are 
included  the  north-west,  west,  southwest,  and  south;  the  term 
easterly  is  taken  in  the  same  latitude. 


Years  .  f 
Observation. 

Places. 

Wind. 

Westell^-. 

Easterly. 

10 
7 

51 
9 

10 

7 

London, 

2.33 
216 
190 
227-5 

232 

214 
2295 

132 
149 
175 
137-5 

133 

151 
135-5 

Lancaster,    

Branxliolni,   54  miles  south-  ) 
west  of  licrwick S 

Hawkhill,  near  Edinburgh,. . . . 

Mean. . . . 

220-3 

144-7 

In  Ireland  the  south-west  and  west  are  the  grand  trade- 
winds,  blowing  most  in  summer,  autumn,  and  winter,  and  least 
in  spring.  The  north-east  blows  most  in  spring,  and  nearly 
double  to  what  it  does  in  autumn  and  winter.  The  south-east 
and  north-west  are  nearly  equal,  and  are  most  frequent,  after 
the  south-west  and  west. 

At  Copenhagen  the  prevailing  winds  are  the  east  and  soath- 
cast;  at  Stockholm,  the  west  and  north.  In  Russia,  from  an 
average  of  a  register  of  16  years,  the  winds  blow  from  Novem- 
ber to  April  in  the  following  order: 

W.    N.W.     E.      S.W.      S.       N.E.      N. 

nays  15         26         23         22         20         19         14 
and  during  the  other  six  months, 

W.     N.W.     E.      S.W.     S.      N.E.      N. 

Days    27      27         19        24        22         15        32 

The  west  wind  blows  during  the  whole  year  72  days  ;  the 
north-west  58;  the  south-west  and  north  46  days  each.  During 
summer  it  is  calm  for  41  days,  and  during  winter  for '21.  In 
Norway,  the  moiit  frequent  winds  are  the  south,  the  south-west, 
and  the  south-east.  The  wind  at  Bergen  is  seldom  directly 
west,  but  generally  south-west  or  south-cast;  a  north-west,  and 


S.E. 
14 

S.E. 
18 


especially  a  north-east  winil,  arc  but  litlb-  known  there.  Frnm 
the  whole  of  these  fai-ts,  il  appears  that  the  most  fiequeiil 
winds  on  the  snulh  coasts  of  ICurope,  are  the  north,  the  north- 
east, and  north-wist,  and  on  the  western  coast  the  soulh-wesl : 
that  in  the  interior  parts,  which  lie  more  rnntiguousto  the  .\ilan- 
tie  ocean,  south-west  winds  are  also  most  frequent  ;  but  that 
easterly  winds  prevail  in  (Jermany.  Westerly  wimls  arc  also 
more  frccpiciit  on  the  northeast  coast  of  Asia.  It  is  probable 
that  the  winds  are  more  constant  in  the  south  temperate  zon<-, 
whiih  is  in  a  creat  measure  eovered  with  walrr,  than  in  the 
north  tiniperiite  zone,  w  here  Ihrir  direction  must  be  freciuently 
iiilerrupted  anil  allen-d  b)  mountains  and  other  causes. 

M.  l)e  la  Caille,  wlio  was  sent  thillier  by  the  French  king  to 
make  astrimomieal  observations,  informs  us.  (hat  at  the  Cape  of 
Good  Hope  the  piiiieipal  winds  are  the  south-east  and  north- 
west; that  other  winds  seldom  last  lon;;er  than  a  (cwdajs- 
and  that  the  east  and  north-east  winds  blow  very  seldom.  The 
south-east  wind  blows  in  most  moiiths  of  the  year,  but  cliielly 
from  Oetolier  to  April  ;  the  north-west  prevails  during  the 
other  six  months,  bringing  along  with  it  rain,  and  tempests, and 
hurricanes.  IJetwei  ii  the  C.npe  of  Good  Hope  and  New  Hol- 
land, the  winds  are  <:oniiiionly  w<sterly,  and  blow  in  the  follow- 
ing order:   north-west,  south-west,  west,  north. 

In  the  Great  South  Sea,  from  latitude  30°  to  40°  south,  the 
soutii-east  trade-wind  blows  most  frequently,  especially  when 
the  sun  approaches  the  tropic  of  Caprieoin  ;  the  wind  next  to 
it  in  frequi  my  is  the  north-uest,  and  next  to  that  is  the  south- 
west. From  south  latitude  40°  to  50°,  the  prevailing  wind  is  the 
north-west,  and  next  the  south-west.  From  .skis'  to  60^,  the 
most  frequent  wind  is  also  the  nnrth-west.  and  next  to  it  is 
the  west.  Thus  it  appears  that  the  trade-winds  sometimes 
extend  farther  into  the  south  lemperale  zone  than  tin  ir  usual 
limits,  purlicularly  during  simimer;  that  beyond  ihcir  inllu- 
ence  the  winds  arc  conmjordy  westerly,  and  that  they  blow  in 
the  following  order:  north-west,  south-west,  west.  Such  is 
the  present  state  of  the  history  of  the  direction  of  the  winds.  lu 
the  torrid  zone  they  blow  constantly  from  the  north-east  on  the 
north  side  of  the  equator,  and  from  the  south-east  on  the  south 
side  of  it.  In  the  north  temperate  zone  they  blow  most  fre- 
quently from  the  south-west  ;  in  the  south  temperate  zone  from 
the  north-west,  changing,  however,  freipiently  to  .lil  points  of 
the  compass  ;  and  in  the  north  temperate  zone  blowing  parti- 
cularly, during  spring,  from  the  north-east. 

Force  and  Velociti/  of  llie  \Vind.—:\.^  to  the  velocity  of  the 
wind,  its  variations  are  almost  iiilinile;  from  the  gentlest  breeze 
to  the  hurricane  which  tears  up  trees  and  blows  down  houses. 
It  has  been  lem.nrked  that  our  most  violent  winds  take  place 
when  neither  the  heat  nor  the  cold  is  greatest;  that  violent 
winds  generally  extend  over  a  great  tract  of  country,  and  that 
they  are  accompanied  by  sudden  and  great  falls  in  the  mercury 
of  the  barometer.  The  reason  appears  (o  be,  that  \iolent  winds 
succeed  the  precipitation  in  rain  of  a  large  quantity  of  vapour, 
which  previously  constituted  a  p;irt  of  the  bulk  of  the  atmo- 
sphere; and  this  precipitation  cannot  take  place  when  the 
general  temperature  approaches  to  either  extreme.  The  wind 
is  son)etimes  very  violent  at  a  distance  from  the  earth,  while  it 
is  quite  calm  at  its  surface.  On  one  occasion  Lunardi  went  at 
the  rate  of  70  miles  an  hour  in  his  balloon,  though  it  was  quite 
calm  at  Edinburgh  when  he  ascended,  and  continued  so  during 
his  whole  voyage.  The  same  thing  happened  to  Garnerin  and 
his  companion  in  their  aerostatic  voyage  to  Colchester  ;  they 
having  been  carried  from  London  to  Colchester,  a  distance  of 
at  least  60  miles,  in  three  quarters  of  an  hour,  making  the  velo- 
city of  the  wind,  at  that  time,  80  miles  per  hour,  or  li  mile  per 
minute.  This  again  may  be  illustrated  by  the  motions  of  dense 
fluids,  which  are  always  impeded  in  the  parts  contiguous  to 
the  sides  and  bottoms  of  the  vessels  ;  and  the  same  thing  hap- 
pens in  tide  rivers,  w  here  the  boatman,  when  he  wishes  to  proceed 
with  the  tide,  comuLils  himself  to  the  middle  of  the  stream  ;  but 
when  he  has  to  strive  against  it,  he  keeps  close  to  the  shore.  It 
is,  therefore,  not  the  upper  parts  of  the  atmosphere  which  are 
accelerated,  but  the  lower  are  retarded  by  friction  against  the 
surface  of  ihr  earth. 

The  follow  ing  table,  drawn  up  by  Mr.  Smeaton,  will  give  the 
reader  a  pretty  precise  idea  of  the  velocity  of  the  wind  in  dil. 
fercnt  circumstances : 
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Miles  per 

Feet  per 

Pe'i>eliiJirQlar  Force  on  one  sqnare  Fool, 

n 

Hour. 

Second. 

Avoirdupois  I'ounds  and  Parts. 

1 

1  47 

■005     Hardly  perceptible. 

o 

2-93 
4-4 

-044  S  ''"^'  perceptible. 

4 
5 

587 
7-33 

;  j^3  1  Gently  pleasant. 

10 
15 

1467 
2-2- 

jijjl^l  Pleasant,  brisk. 

20 
25 

2934 
36-67 

.^;^^«(  Very  brisk. 

30 
35 

4401 
51  34 

6-0-27  \  "'S''  ^'"'^ 

40 
45 

58  68 
6601 

9-963  1  ^"y  high  wind. 

50 

73-35 

12-300     Storm  or  tempest. 

60 

88  02 

17-715     Great  storm. 

80 

117-36 

31-490     Hurricane. 

100 

146  7 

49-200  ^  Hurricane  that  tears  up  trees 
S      carries  buildings  before  it 

and 

Wind  G«^e.  See  Anemometer,  where  the  velocity  of  the 
■wind  is  fully  treated  of. 

Wind,  with  regard  to  a  ship's  course,  is  termed  a  foul  wind, 
or  a  fair  wind,  a  scant  wind  or  a  leading  wind  :  these  terms 
beins  respectively  opposed  to  each  other. 

Wind's  Eye,  implies  the  direct  point  from  which  the  wind 
blows. 

Between  Wind  and  Water,  signifies  that  part  of  a  ship's  bot- 
tom which  is  frequently  brought  above  the  water  by  her  agita- 
tion when  at  sea. 

Wind  Sails,  in  a  ship,  are  made  of  the  common  sail-cloth, 
and  are  usually  between  -35  -aqA  30  feet  long,  according  to  the 
size  of  the  ship,  and  are  in  tlie  form  of  a  cone  ending  obtusely. 

WINDAGE,  tlie  difiereiice  between  the  diameter  of  a  piece 
of  artillery,  and  the  diameter  of  the  shot  or  shell  corresponding 
thereto. 

WINDING  A  Call,  the  act  of  blowing  or  piping  on  a  boat- 
swain's whistle,  so  as  to  communicate  the  necessary  orders  of 
hoisting,  heaving,  belaying,  veering  away,  &c. 

Winding  Tackle,  a  name  usually  given  to  a  tackle,  formed 
of  one  fixed  triple  block,  and  one  double  or  triple  moveable 
block.  It  is  principally  employed  to  hoist  up  any  weighty 
materials,  such  as  the  cannon,  into  or  out  of  a  ship. 

WINDLASS,  a  machine  used  in  merchant  ships  instead  of  a 
capstan,  to  heave  up  the  anchors  from  the  bottom,  &c.  It  is  a 
large  cylindrical  piece  of  timber,  moving  round  on  its  axis  in  a 
vertical  position,  and  is  supported  at  its  two  ends  by  two  pieces 
of  wood,  called  knight-heads,  which  are  placed  on  the  opposite 
sides  of  the  deck  near  the  fore-mast ;  it  is  turned  about  by 
levers,  called  handspikes,  which  are  for  this  purpose  thrust 
into  holes  bored  through  the  body  of  the  machine.  The  lower 
part  of  the  windlass  is  usually  about  a  foot  above  the  deck.  It 
is,  like  the  capstan,  furnished  with  strong  pauls,  to  prevent  it 
from  turning  backwards  by  the  efl'ortof  the  cable,  when  charged 
with  the  weight  of  the  anchor,  or  strained  by  the  violent  jerking 
of  the  ship  in  a  tempestuous  sea.  The  pauls,  which  are  formed 
of  wood  or  iron,  fall  into  notches  cut  in  the  surface  of  the  wind- 
lass, and  lined  with  plates  of  iron.  Each  of  the  pauls  being 
accordingly  hnng  over  a  particular  part  of  the  windlass,  falls 
eight  times  into  the  notches  at  every  revolution  of  tlie  machine  ; 
because  their  eight  notches  are  placed  on  its  circumference 
under  the  paula  :  so,  if  the  windlass  is  twenty  inches  in  diame- 
ter, and  purchases  five  feet  of  the  cable  at  every  revolution,  it 
will  be  prevented  from  turning  back,  or  losing  any  part  thereof, 
at  every  seven  inches,  nearly,  which  is  heaved  in  upon  its 
surface.  As  this  machine  is  heaved  about  in  a  vertical  direc- 
tion, it  is  evident  tiiat  the  effort  of  an  equal  number  of  men 
acting  upon  it  will  be  much  more  powerful  that  on  the  capstan; 
because  their  whole  weight  and  strength  are  applied  more 
readily  to  the  end  of  the  lever  employed  to  turn  it  about; 
whereas,  in  the  horiziintal  movement  of  the  capstan,  the  exer- 
tion of  their  force  is  considerably   diminished.      It   requires, 


however,  some  dexterity  and  address  to  manage  the  handspike 
to  the  greatest  advantage  ;  and  to  perform  this,  the  sailors  must 
all  rise  at  once  upon  the  windlass,  and,  fixing  their  bars  therein. 
give  a  sudden  jerk  at  tlie  same  instant,  in  which  movement 
they  are  legulated  by  a  sort  of  song  or  bovil  pronounced  by  one 
of  their  number. 

iS/jfln/i/t  Windlass,  is  a  machine  formed  of  a  handspike  and  a 
small  lever,  usually  a  tree-nail,  to  set  up  the  top-gallant  rigging, 
or  for  any  other  short  steady  purchase. 

WINDMILL.     See  Mill. 

WIND-RODE,  is  a  term  applied  to  a  ship,  which,  riding 
where  the  wind  and  tide  are  opposed  to  each  other,  is  forced  by 
the  violence  of  the  former  to  remain  to  leeward  of  her  anchor. 

WIND-SAIL,  a  sort  of  wide  tube  or  funnel  of  canvass, 
employed  to  convey  a  stream  of  fresh  water  downwards  into 
the  lower  apartments  of  a  ship,  being  let  down  through  the 
hatches,  and  kept  extended  by  means  of  several  wooden  hoops  ; 
the  upper  partis  open  on  one  side,  which  is  biaced  to  the  wind 
so  as  to  receive  the  full  current  of  it,  which  fills  the  tube,  and 
rushes  downward  into  the  lower  regions  of  the  ship.  Ships  of 
war  have  generally,  in  hot  climates,  three  or  four  of  these  wind- 
sails,  for  the  preservation  of  the  ciew's  liealtli. 

WINE.  All  wines  contain  an  acid,  alcohol,  tartar,  extract, 
aroma,  and  colouring  matter.  The  presenre  and  nature  of  each 
of  these  principles  may  be  ascertained  in  the  following  way  :  1. 
Acid.  All  wines,  even  the  softest  and  mildest,  redden  litmus, 
and  therefore  contain  an  acid.  This  abounds,  however,  chiefly 
in  the  thin  wines  of  wet  and  cold  climates,  where  the  grape 
juice  or  must  contains  but  a  small  pottion  of  sugar.  When 
wine  has  been  boiled  to  extract  the  brandy,  the  liquor  which 
remains  in  the  still,  and  is  thrown  away  as  useless,  is  a  sour  nau- 
seous fluid  witli  an  acrid  and  burnt  llavonr.  When  filtered,  and 
allowed  to  remain  at  rest  for  a  time,  it  deposits  a  good  deal  of 
extractive  matter,  becomes  covered  with  mould,  and  then  con- 
tains a  iiolable  quantity  of  acetous  acid,  which  may  be  separa- 
ted by  distillation.  The  acid  is  however  not  entirely  acetous, 
at  least  not  till  after  standing  a  considerable  time,  for  it  preci- 
pitates and  forms  an  insoluble  salt  with  lime  water,  and  with 
the  insoluble  salts  of  silver,  lead,  and  mercury,  appears  to  be 
the  malic  acid  mixed  with  a  little  citric,  both  of  which  are 
converted  into  vinegar  by  spontaneous  decomposition.  The 
wines  that  contain  the  greatest  quantity  of  these  acids  yield 
the  worst  brandy,  nor  is  there  any  method  jet  known  of  sepa- 
rating or  neutralizing  the  acid  without  materially  injuring  the 
quality,  or  lessening  the  quantity  of  the  ardent  spirit.  2.  Alco- 
hol. The  existence  of  this  principle,  and  mode  of  extraction  by 
distillation,  has  been  described'^inder  the  article  Distillation. 
The  quantity  of  alcohol  varies  prodigiously.  The  strong,  rich, 
full-bodied  wines  of  the  warmer  wine  countries  will  yield  as 
much  as  a  third  of  ardent  spirit;  whilst  the  thin  light  wines 
will  often  give  no  more  than  about  one  sixteenth  of  the  same 
strength.  3.  Tartar.  This  substance  has  also  been  fully  de- 
scribed ill  its  proper  place.  Tartar  is  not  altogether  a  product 
of  the  fermentation  of  wine,  since  it  is  contained  in  must,  though 
in  small  quantity.  4.  Extract.  Must  contains  an  abundance 
of  extractive  matter,  whicb  materially  assists  the  fermentation, 
and  is  afterwards  found,  in  part  at  least,  in  the  lees,  but  an- 
other portion  may  be  obtained  from  the  wine  by  evaporation.  It 
is  also  extract  that  mixes  with  and  colours  the  tartar.  By  age 
the  quantity  of  extractive  matter  diminishes.  5.  Aroma,  All 
wines  possess  a  peculiar  and  grateful  smell,  which  would  indi- 
cate a  distinct  aromatic  principle,  but  it  has  never  been  exhi- 
bited in  the  form  of  essential  oil,  or  condensed  in  any  smaller 
quantity  by  d'stillation  or  any  other  mode.  To  give  wine  all 
its  aroma,  it  should  be  fermented  very  slowly.  6.  Colouring 
matter.  The  husk  of  the  red  grape  contains  a  good  colour, 
which  is  extra.itcd  when  the  entire  fruit  is  pressed,  and  becomes 
dissolved  in  the  wine  when  the  fermentation  is  complete.  Many 
substances  will  separate  the  colour.  If  lime  water  is  added  to 
high-coloured  wiiie,  a  precipitate  is  formed  of  malat  of  lime,  that 
carries  down  with  it  all  the  colouring  matter,  which  cannot  again 
be  separated  either  by  water  or  alcohol.  But  if  wine  alone  is 
evaporated  gently  to  dryness,  and  the  residue  treated  with 
alcohol,  the  colouring  matter  dissolves  therein.  We  may  add, 
too,  that  the  natural  colour  of  wine  is  entirely  and  speedily 
destroyed  by  the  addition  of  hot  well-burnt  charcoal  in  pretty 
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fine  powdi  r.  The  colour  of  red  wirir,  in  tlic  stattr  in  wlii<'li  wc 
receive  it,  is  not  eiilirely  lliat  olllic  urape,  lull  is  pivcti  liy  oilier 
colouring  siihstanres,  which  however  are  miite  innoxious. 

VViM  s,  /frti.viH.— These  wines  arc  made  of  various  kinds  of 
fruit ;  of  jMala(;a's,  IJelvidere's,  .Smyrna's,  raisins  oftlie  sun,  &c. 
But  the  fruit  that  produces  the  hesl  wines  is  Mack  .Sniyina's, 
their  juice  bi'iiif;  the  slron;;est,  and  tlic  iinit  clearest  from 
•stalks:  for  the  stalks  in  Malaga's  and  Ik-lvidere's  are  apt  to 
give  the  wine  a  had  llavour.and  will  always  throw  an  acid  on  it; 
for  the  stalks  of  all  liuits  arc  acid  ;  hut  the  stalks  of  Smyina's 
arc  so  tiilliii};,  llmt  after  ruhhiiif;  the  I'ruil  lietwcen  your  han<ls 
they  will  easily  sill  out.  Wine  made  I'luiii  this  Iroit  is  the 
colour  of  .Madeira,  and  lias  very  much  the  llavourof  it.  Mala};a 
is  the  colour  and  llavour  of  loreifrn  Malaga,  hut  not  near 
so  strong.  \S'iiie  made  from  IJehidere's  is  stron;;  and  very 
sweet,  and,  after  keepiujj  it  four  or  five  years,  is  very  little 
inferior  to  old  mounlain.  In  order  to  succ:ccd  in  making  these 
wines,  you  oii|;lit  never  to  set  the  steeps  in  hot  w  eathcr,  because 
the  heat  will  put  the  fruit  in  a  fret,  which  will  injure  its  fer- 
menting; kindly.  The  best  time  for  making-  is  in  .lanuary  or 
February.  Set  the  steeps  in  the  coldest  part  of  Ihe  cellar,  still 
remembering  to  kec|)  them  from  the  frost.  To  every  jfallon  of 
water  put  live  pouiuls  of  fruit,  if  f;oud  ;  if  but  indillcrent,  put 
six  pounds  into  the  steep.  Keep  stirring  them  three  or  four 
times  a  day,  and  let  them  continue  in  the  steep  till  the  fruit 
begins  to  burst,  and  the  stones  swim  on  the  top  ;  which  will  be 
in  about  fourteen  or  fifteen  days.  Then  str.iin  the  li<pior  from 
the  fruit,  and  press  the  fruit  very  dry,  mixing  the  pressings  with 
the  rest  of  the  liiptor,  and  put  all  together  into  a  cask,  and  fer- 
ment it  in  the  following  manner.  To  every  pipe  of  wine  take  two 
quarts  of  solid  ale  yeast  and  one  ounce  of  jalap,  put  them  into 
a  can,  and  into  them  pour  a  gallon  of  the  new  wine  first  made 
hot,  whisk  them  well  together,  and  apply  to  the  pipe,  stirring 
all  together  very  well.  If  the  cask  be  less  than  a  pipe,  propor- 
tion your  yeast  and  jalap  accordingly.  When  the  ferment 
comes  on,  you  must  keep  the  bung-holes  clean,  and  let  the 
vessel  be  filled  up  three  or  four  times  a  dav.  Let  it  ferment 
ten  or  twehe  days,  or  till  it  works  clean  and  white.  Then  take 
itolfits  bottom,  which  will  be  very  considerable,  and  put  it  into 
a  clean  cask.  You  may  filler  the  bottom  through  a  linen  rag, 
and  put  to  the  wine.  Lay  some  heavy  weight  over  the  bung, 
and  let  it  staiul  a  day.  Then  lay  on  the  top  oftlie  wine  live 
gallons  of  molasses  spirit,  and  bung  it  up  close.  Leave  out  the 
vent-peg  a  day  or  two  ;  then  drop  it  in  the  hole,  and  close  it  by 
degrees  till  you  have  made  it  quite  close.  Let  it  lie  iu  tliis 
stale  for  six  months,  at  that  time  rack  it  from  its  bottom  into 
a  clean  pipe,  and  you  will  find  it  tolerably  fine.  Then  put  to  it 
one  quart  of  forcing,  and  bung  it  up.  Let  it  lie  till  within  a 
month  of  your  wanting  it ;  for  the  longer  il  lies,  the  belter  it  will 
be  iu  body.  Then  rack  it  for  the  last  time,  (always  observing 
you  touch  no  bottoms,)  and  put  three  pints  of  forcing  to  it.  Stir 
it  well  with  a  paildle,  and  bung  it  up.  The  bottoms  you  may 
run  through  a  linen  rag  as  before,  and  mix  with  that  in  the  pipe. 
You  may  pierce  the  wine  in  six  or  seven  days,  and  you  will 
find  it  quite  fine  and  bright. 

To  force  Hai.iin  Wiitcs.  —  For  one  pipe  take  two  quarts  of 
good  eider;  put  half  an  ounce  of  ground  alum  to  it,  and  one 
ounce  of  isinglass  pulled  to  small  pieces.  Beat  them  well  inyour 
can  three  or  four  limes  a  day,  and  let  the  mixture  stand  till  it 
becomes  a  still  jelly;  then  break  it  with  your  whisk,  and  add 
to  it  two  pounds  of  white  sand  or  stone  dust.  Then  break  it  up 
gradually  with  some  of  the  wine,  lili  you  have  made  the  two 
quarts  two  gallons;  stir  it  well  together,  and  apjilyit  to  the  pipe, 
and  bung  up  close.  The  sand  will  carry  down  with  it  all  the 
small  particles  which  the  isinglass  misses,  and  likewise  confine 
the  bottom  so  as  to  prevent  it  from  rising.  But  if  you  make 
the  wine  stronger  by  allowing  a  larger  quantity  of  fruit  to  the 
gallon,  this  forcing  will  not  do  ;  for  all  forcings  mustbe  stronger 
than  the  body  forced,  or  else  the  foul  parts  will  not  fall;  there- 
fore such  wines  must  be  forced  with  English  slum,  a  quart  of 
which  is  sufficient  for  a  pipe,  one  pound  of  alabaster  being  beat 
in  with  it,  and  applied  as   above. 

English  Stum. — Take  a  five-gallon  cask  that  has  been  well 

soaked  in  water,   set  it  to  drain.     Then   take   a  pound  of  roll 

brimstone,   and  melt  it  in  a  ladle  ;  put   as  many  rags  to   it  as 

will  suck  up  the  melted  brimstone.     Burn  half  those  rags  in  the 
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cask,  coveting  the  bung-h(dc  .so  much  as  that  it  may  have  jii.sl 
air  enough  to  keep  it  burning.  W  hen  burnt  out,  |)ut  ihicc  gal- 
lons of  very  strong  cider,  and  one  ounce  of  comimtn  alum 
(pounded  and  niixt  with  the  cider)  into  the  cask.  Keep  rolling 
the  cask  about  five  or  six  limes  a  day  for  two  days.  Then  lake 
out  the  bung,  and  hang  the  remainder  of  the  rags  on  a  wire  in 
the  cask,  as  near  the  cider  as  possible,  and  set  them  on  fire  as 
iK'forc.  When  burnt  out.  bung  the  cask  close,  and  roll  it  well 
about  three  or  four  times  a  day  lor  two  da>»;  then  let  il  stand 
seven  or  eight  days,  and  this  licpior  "ill  be  so  strong  as  to 
allcct  your  eyi  s  by  looking  at  it.  U  hen  you  force  a  pipe,  take 
one  ipiait  of  this  liijiiiil,  put  half  an  oiiiice  of  isinglass  Ifi  it, 
beat  and  pulled  to  small  pieces.  Whisk  it  togithcr.  and  iluilj 
dissolve  in  four  or  live  hours.  Break  the  jelly  with  a  whisk, 
and  put  one  pound  of  alabaster  to  it,  then  dilute  it  with  .some  of 
the  wine,  put  it  in  the  pipe,  bung  it  close,  and  in  a  day  it  Hill 
be  line  and  bright. 

To  cure  Acid  liuisin  H'imcs.  The  following  ingredicnis 
must  be  proportioned  to  the  degree  of  acidity  :  if  but  small, 
you  must  use  tlio  less  ;  if  a  slrongcr  acid,  a  larger  quantity. 
It  must  likewise  be  proportioned  to  the  quantity  of  wine,  as 
well  as  to  the  degree  of  acridity.  Observe,  that  the  cask  be 
nearly  lull  before  you  apply  the  ingredients;  which  will  have 
this  good  clleet,  the  acid  part  of  the  wine  will  rise  to  the  top 
immediately,  and  issue  out  at  the  bung-hole.  But  if  the  cask 
be  not  full,  the  part  that  should  lly  off  will  still  continue  in  Ihe 
cask,  and  weaken  the  body  oftlie  wine.  If  the  cask  be  full,  it 
will  be  fit  to  have  a  body  laid  on  it  in  three  or  four  days'  time. 
We  shall  here  proportion  the  ingredients  for  a  pipe,  supposing 
it  quite  acid,  so  as  but  just  recoverable.  Take  two  gallons  of 
lac,  and  two  ounces  of  isinglass,  boil  them  a  (|uarter  of  an  hour  ; 
strain  the  litjuor,  and  let  it  stand  till  it  is  cold  ;  then  break  it 
well  with  your  whisk,  and  put  four  pounds  of  alabaster  and 
three  pounds  of  whiting  toil.  .Stir  them  well  together,  and  add 
one  ounce  of  salt  of  tartar  to  the  whole.  Mix  by  degrees  some 
of  the  wine  with  it,  so  as  to  dilute  it  to  a  thin  li(pior.  .\pply  this 
to  the  cask,  and  stir  it  well  with  your  paddle  This  will  imme- 
diately discharge  the  acid  part  from  it.  as  was  said  licfore. 
—When  it  is  olf,  and  (iiiite  down,  bung  it  up  for  three  days, 
then  rack  it,  and  y  ou  v^  ill  find  part  of  its  body  gone  oH  by  the 
strong  fermentation.  To  remedy  this,  you  must  lay  a  fresh 
body  on  it  in  proportion  to  the  degree  to  which  it  has  been 
lowered  by  the  above  process  ;  always  having  especial  care  not  to 
alter  the  llavour.  And  this  must  be  done  «itli  clarified  sugar;  for 
no  fluid  body  will  agree  with  il  but  what  will  make  it  thinner,  or 
confer  its  own  taste  ;  therefore  the  following  is  the  best  manner. 

To  lay  afresh  liodi)  on  the  Wines. — Take  three-quarters  of  a 
hundred  weight  of  hi  own  sugar,  and  put  into  your  copper,  then 
put  a  gallon  of  linu^  water  to  it,  to  keep  it  from  burning.  Keep 
stirring  it  about  till  it  boils;  tlien  take  three  eggs,  and  inash 
all  together  with  the  shells,  which  put  to  the  sugar.  Slir  it 
about  ;  and  as  the  sciini  or  filth  arises,  take  it  off.  When  quite 
clean,  put  it  into  your  can,  and  let  it  stand  till  it  is  cold  before 
you  use  it.  Then  break  il  with  the  whisk  by  degrees,  with 
about  ten  gallons  of  wine,  and  apply  il  to  the  pipe.  Work  it 
with  your  paddle  for  half  an  hour  ;  then  put  one  quart  of  stum 
forcing  to  it,  which  will  unite  their  bodies,  and  liken ise  make 
it  fine  and  bright.     You  must  keep  it  bunged  very  close. 

To  cure  Ruisiii  Wines  that  are  cloudi/.- — These  wines,  if  tliey 
take  a  chill,  are  alfectcd  in  the  same  manner  with  port  wines. 
Like  them  they  will  be  cloudy,  and  w  ill  have  a  lloating  lee  in 
them,  which  by  shaking  in  a  glass  will  rise  in  clouds.  If  any 
thing  be  applied  to  it  cold,  it  will  strike  a  greater  chill  upon  it, 
and  change  its  true  colour  to  a  pale  or  deep  blue  one  ;  to  pre- 
vent wliich,  and  take  oil'  the  chill,  you  must, 

For  a  Pipe. — Take  one  gallon  of  lac,  and  one  ounce  of  isin- 
glass broken  in  small  pieces,  three  pounds  of  alabaster,  two 
ounces  of  sweet  spirit  of  nitre;  boil  them  together  for  five  or 
six  minutes  ;  stir  them,  and  apply  to  the  pipe  as  hot  as  possible. 
Slir  it  well  in  the  pipe  with  your  paddle,  and  in  about  tw  o  hours 
after  bung  it  close  up.  Let  it  lie  five  or  six  days,  and  you  will 
find  it  quite  fine  and  bright.  This  will  make  il  a  little  Hat ;  to 
remedy  which,  you  must  rack  it  clean  from  its  bottoms,  and 
throw  a  quart  of  stum  forcing  to  it. 

I'o  colour  Raisin  Wines. — Wine  made  of  raisins  of  the  sun  is 
always  of  the  colour  of  Rhenish,  which  is  almost  white.  Vcrjp 
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often  that  which  is  made  of  Malaga's  (especially  if  the  fruit  be 
but  indlH'erent)  will  not  hold  its  colour,  but  must  have  a  colour 
laid  on  it.  The  rifcht  colour  of  raisin  wine  is  the  colour  of  moun- 
tain. You  must  take  care  that  your  wine  has  not  a  sreat  bot- 
tom in  it;  for  if  it  has,  it  will  be  longer  before  it  falls  fine.  In 
order  to  lay  a  mountain  colour  on  your  wine,  you  must  take 
three  or  four  pounds  of  brown  sugar,  accordiiia;  to  the  quantity 
of  wine  you  want  to  colour.  Put  it  in  an  iron  pan  or  iron  ladle, 
set  it  over  the  lire,  and  keep  stirring  it  about.  Let  it  burn  in 
this  manner  till  it  is  quite  black  and  bitter,  which  will  be  about 
half  an  hour.  If  you  burn  one  pound  of  sugar,  put  a  quart  of 
boiling  hot  water  to  it;  stir  it  about,  and  let  it  boil  a  quarter 
of  an  hour  longer,  then  take  it  oil  and  let  it  cool.  A  pint  of 
this  mixture  is  sufficient  to  colour  a  pipe  of  w  ine  ;  but  note,  that 
with  every  pint  you  must  mix  a  quarter  of  an  ounce  of  common 
alum  pounded  to  a  fine  powder;  which  will  set  the  colour 
so  that  it  will  not  subside,  otherwise  it  will  fall  to  the  bottom, 
and  have  no  good  effect  on  the  liquor.  If  you  would  have  your 
wine  of  the  colour  of  port,  jou  must  take  eight  ounces  of  log- 
wood raspings,  four  ounces  of  alkanet  root,  and  one  ounce  of  co- 
chineal. Infuse  them  over  a  slow  fire  for  three  hours,  strain  the 
liquor  from  the  wood,  and  keep  it  boiling.  Then  burn  three 
pounds  of  brown  sugar  as  before,  and  put  the  coloured  liquor 
to  it;  boil  all  together  a  quarter  of  an  hour  longer;  then  take 
it  off,  and  when  cold  bottle  it  for  use.  A  pint  of  this  liquor  will 
make  a  pipe  the  colour  of  port  wine.  You  must  always  remem- 
ber to  set  the  colour  with  a  quarter  of  an  ounce  of  common 
alum,  ground  or  beaten  to  a  fine  powder. 

Winefrum  Apples. — The  Danish  chemist.  Oersted,  has  demon- 
strated, that,  of  all  the  fruits  which  grow  in  Denmark,  the  apple, 
mixed  with  a  great  quantity  of  sugar,  produces  a  drink  which 
more  nearly  resembles  wine  than  any  other  substitute.  Cher- 
lies,  gooseberries,  and  other  fruits,  from  which  a  vinous  liquor 
is  extracted,  are  not  so  proper  for  it.  He  hopes,  before  many 
years,  to  make  very  good  wine  with  apple  juice  and  sugar. 

WINGERS,  small  casks  stowed  close  to  the  side  in  a  ship's 
hold,  where  the  large  casks  would  cause  too  great  a  rising  iu 
that  part  of  the  tier. 

WINGS,  a  name  given  to  those  parts  of  the  hold  and  orlop- 
deck  which  are  nearest  to  the  sides.  This  term  is  particularly 
used  in  the  stowage  of  the  several  materials  contained  in  the 
bold. 

Wings,  are  also  the  skirts  or  extremities  of  a  fleet,  when 
ranged  in  a  line  abreast,  or  when  forming  two  sides  of  a  triangle. 
It  is  usual  to  extend  the  wings  of  a  lieet  in  the  day-time,  in 
order  to  discover  any  enemy  that  may  fall  in  their  track;  they 
are,  however,  commonly  summoned  by  signal  to  draw  nearer  to 
the  centre  of  the  squadron  before  niglit. 

WINNOWING  MACHINES.  Machines  of  this  sort  are  in 
pretty  general  iisc  where  thrashing  mills,  to  which  they  may  be 
attached,  arc  not  erected  ;  they  are  made  on  different  principles, 
according  to  particular  circumstances. 

WIRE  DRAWING,  is  the  art  of  drawing  out  long  bars  of 
metal,  by  pulling  it  through  holes  in  a  plate  of  steel,  or  other 
fit  metallic  compound.  In  order  that  a  wire  may  be  drawn,  it 
is  requisite  that  the  metal  should  have  considerable  tenacity. 
Gold,  siver,  iron,  steel,  copper,  and  their  compounds,  are  most 
commonly  used  in  the  arts.  The  process  is  of  considerable  sim- 
plicity.— A  number  of  holes,  progressively  smaller  and  smaller, 
are  made  in  a  plate  of  steel,  and  the  pointed  end  of  a  bar  of 
metal  being  passed  through  one  end  of  them,  is  forcibly  drawn 
by  strong  pinchers,  so  as  to  elongate  it  by  the  pressure  arising 
from  the  re-aclion  of  the  greatest  hole.  This  is  the  wire:  and 
it  is  again  passed  in  like  manner  through  another  hole,  a  little 
smaller  ;  and  by  continuing  the  process,  the  wire  has  its  length 
increased  and  its  diameter  diminished  to  a  very  great  degree. 
The  largest  wire  may  be  nearly  an  inch  in  diameter,  and  the 
smallest  ever  made  was  about  the  one-thousandth  part  of  an 
inch  :  but  it  is  said  that  silver  wire  has  been  made  one-fifteen- 
hundredlh  of  an  inch  in  diameter.  The  size  of  these  small 
wires  may  be  ascertained  from  the  weight  of  a  known  measure, 
of  length  ami  tlie  specific  gravity  of  the  metal;  or,  less  correctly, 
the  wire  may  be  wound  round  a  pin,  and  the  number  of  turns 
counted  to  make  a  given  length.  Wires  are  drawn  square,  and 
of  other  figures  in  their  sector.  In  particular,  they  are  drawn 
grooved,  so  that  any  small  part  will  form  the  pinion  of  a  watch 


or  clock-woik.  As  the  violent  action  of  the  drawing-plate  ren- 
ders the  wiie  hard  and  brittle,  it  is  necessary  to  anneal  it  seve- 
ral times  during  the  course  of  drawing.  Very  small  lioles  are 
made  by  hammering  up  liie  larger,  and  the  point,  in  very  ihio 
wire,  by  rolling  or  crushing  the  end  by  a  smooth  burnishing 
tool,  upon  a  polished  plate.  Gold  and  silver  wiie  is  made  of 
cylindrical  ingots  of  sil\er,  covered  over  with  a  skin  of  gold, 
and  thus  drawn  successively  through  a  vast  number  of  holes, 
each  smaller  and  snialb  r,  till  at  last  it  is  brought  to  a  fineness 
exceeding  that  of  a  hair.  That  admirable  ductility  which 
makes  one  of  the  distinguishing  characters  of  gold,  is  no  where 
more  conspicuous  than  in  this  gilt  wiie.  A  cylinder  of  48 
ounces  of  silver,  covered  with  a  coat  of  gold  only  weighing  one 
ounce,  as  Dr.  Halley  informs  us,  is  usually  drawn  into  a  wire, 
two  yards  of  which  weigh  no  more  than  one  grain;  whence,  98 
yards  of  the  wire  weigh  no  more  than  49  grains  ;  and  one  sin- 
gle grain  of  gold  covers  the  98  yards;  so  that  the  thousandth 
part  of  a  grain  is  above  one-eighth  of  an  inch  long.  He  also, 
on  computing  the  thickness  of  the  skin  of  gold,  found  it  to  be 
jiiiM  P*^  "'  ^"  inch.  Yet  so  perfectly  does  it  cover  the  silver, 
that  even  a  microcope  does  not  discover  any  appearance  of  the 
silver  underneath.  Mr.  Rohault  likewise  observes,  that  a  like 
cylinder  of  silver,  covered  with  gold  2  feet  8  inches  long  and 
2  inches  9  lines  in  circumference,  is  diawn  into  a  wire  307,200 
feet  long, — 115,200  times  its  former  length.  M.  Hoyle  relates, 
that  eight  grains  of  gold  covering  a  cj  Under  of  silver,  are  com- 
monly drawn  into  a  wire  13,000  feet  long.  Silver  wire  is  the 
same  with  gold  wire,  except  that  the  latter  is  gilt,  or  covered 
with  gold,  and  the  other  is  not.  Theie  are  also  counterfeit  gold 
and  silver  wires, — the  first  made  of  a  cylinder  of  copper  silvered 
over,  and  then  covered  with  gold,  and  the  second  a  cylinder  of 
copper  silvered  over  and  drawn  through  iron  in  the  same  man- 
ner as  gold  and  silver  wire.  Brass  wire  is  made  in  the  same 
way. 

WIT.afaculty  ofthe mind, consisting,  accordingto  Mr.  Locke, 
in  the  assembling  and  putting  together  of  those  ideas,  with  quick- 
ness and  variety,  in  which  any  resemblance  or  congruity  can  be 
found,  in  order  to  form  pleasant  pictures  and  agreeable  visions 
to  the  fancy.  This  faculty,  the  same  author  observes,  is  just 
the  contrary  of  judgment,  whiih  consists  in  the  separating 
carefully  from  one  another,  such  ideas,  wherein  can  be  found 
the  least  difference,  thereby  to  avoid  being  misled,  by  similitude 
and  affinity,  from  taking  one  thing  for  another. 

WITNESS,  one  who  is  sworn  to  give  evidence  in  a  cause. 
If  a  man  issubpamed  as  a  witness  upon  a  trial,  he  must  appear  ' 
in  court,  on  pain  of  100/.  to  be  forfeited  to  the  king,  and  10/. 
together  with  damages  equivalent  to  the  loss  sustained  by  the 
v\ant  of  his  evidence,  to  the  party  aggrieved.  Rut  witnesses 
ought  to  have  a  reasonable  time,  that  their  attendance  upon  the 
court  may  he  of  as  little  prejudice  to  themselves  as  possible: 
and  the  court  of  king's  bench  held,  that  notice  at  two  in  the  after- 
noon to  attend  the  sitting  that  evening  at  Westminster,  was  too 
short  a  time.  Where  a  witness  can.iot  be  present  at  a  trial, 
he  mav,  by  consent  of  the  plaintiff'  and  defendant,  or  by  rule  of 
court,  be  examined  upon  interrogatories  at  the  judge's  cham- 
bers. No  witness  is  bound  to  appear  to  give  evidence  in  a 
cause, unless  his  reasonable  expense  is  tendered  him  ;  nor  need 
he  appear  till  such  charge  is  actually  paid  him.  except  he  both 
resides  and  is  sumoiuued  to  give  evidence  within  the  bills  of 
mortality. 

WOLFF  or  W^olfil's,  Chkistian,  an  eminent  philosopher, 
born  at  Breslau,  1679.  At  Jena  university  he  made  a  most 
extraordinary  progress,  and  in  1792  he  repaired  to  Leipsic, 
where  he  opened  his  lectures  by  a  famous  (dissertation,  called 
"  Philosophia  practica  universalis  methodo  malhematica  con. 
scripta."  This  great  man,  whose  life  was  devoted  to  advance 
science  and  virtup,  died  at  Halle  of  the  gout  in  his  stomach, 
1754,  aged  7(i.  His  works  in  Latin  and  German  are  more  than 
sixty  in  number,  the  best  of  which  known  are,  A  Course  of  Ma- 
thematics, 2vols.  4to.     A  Dictionary  on  the  Mathematics,  &c. 

WOLFRAM,  an  ore  of  tungsten,  is  found  in  difl"erent  parts 
of  Germany,  in  Sweden,  Britain,  France,  and  Spain  ;  and 
almost  constantly  accompanied  by  ores  of  tin.  It  occurs  both 
massive  and  crystallized.  The  primitive  form  of  its  crystals 
is  a  rectangular  parallelopiped,  whose  length  is  S.liO,  whose 
breadth  is  5,  and  thickness  4.33.     Colour  brown  or  brotvnisb 
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lilark.  Streak  rpiUlisli  brown.  Powder  stains  paper  Hitli  tlic 
name  colour.  Textnn-  I'nliateil.  ICiisily  separated  into  plates 
l)V  pereussioii.  Speiilii-  gravity  from  7.  to  7  It,  Modnatily 
eleetrie  l>y  eoniinnnieatioii.  Not  iiia^ni-lie.  Inlnsilile  liy  the 
lilowpipe.  Forms  \iitli  horax  a  precnisli  plobulc,  and  with 
iiiieroeosinii-  salt  a  transparent  globule  ol' a  deep  red. 

WOOD,  CurriNi;  in,  is  used  for  various  purposes;  as  for 
initial  and  fisjureil  letters,  head  and  tail  pii-ees  of  hooks  ;  and 
oven  for  niatheinatieal  si-liemes  and  other  (inures,  to  save  the 
expense  of  cnfciavin;;  on  eopper  ;  and  for  prints  and  stamps  fur 
papers,  calieoes,  linens,  ik,e.  The  inveniion  of  eutlinj;  in  wood, 
as  well  as  that  of  eopper,  isaserihed  lo  a  ({oldsinith  of  Klorenee, 
but  Albert  Diirer  ami  Lucas  brought  both  those  arts  to  perfec- 
tion. About  21)0  years  at;o,  the  art  of  cutting  in  wood  was  car- 
ried to  a  very  ^ireal  piteh,  ami  mi^ht  even  \ie  for  beauty  and 
justness  vilh  that  id'  enj;ravinp;  on  eopper.  It  lias  also  of 
late  years  been  niiieli  used,  and  itisconvenienl  where  niinieroiis 
cheap  cmlMllisliiiieiils  are  wanted  for  a  work.  The  fiLMire  is 
drawn  upon  the  wood,  and  all  that  part  which  is  to  be  left 
white  is  rut  ai>  av,  and  the  rest  loft.  A  wood-enfrraviiin  after 
printing;  lllO.OOO  is  as  jiood  as  ever  ;  and  the  expense  in  print- 
ing is  not  more  than  that  of  letter-press.  See  Sikknu  rii  OF 
Matehials. 

Diieinij  Wood.  General  Observations.  It  bein  necessary  to 
say  .somelhins  as  to  the  quality,  nature,  and  texture  of  the  wood 
most  fit  for  dyeinj;,  we  shall  slate  our  ri^narks  in  the  following 
order :— First,  the  wood  mostly  used  to  dye  bli.ck,  is  pear-tree, 
tiolly,  and  beech,  all  of  which  will  take  a  beautiful  black  :  it 
should  at  the  same  time  be  observed,  not  to  take  wood  which 
has  been  long  cut,  or  aged,  but  as  fresh  as  possible;  we  have 
likewise  foun<l  that  afier  ilic  veneers  have  had  one  hour's  boil- 
ing, and  taken  out  to  cool,  tliat  the  colour  has  struck  much 
•stronger.  It  should  likewise  be  noticed,  that  after  the  veneers 
are  dyed,  they  should  be  dried  in  the  air  and  not  by  the  tire,  or 
ill  a  kiln  of  any  kind  ;  as  it  tends  to  destroy  the  colour.  Se- 
condly, in  order  to  dye  blue,  green,  red,  or  other  colours,  take 
clear  holly  ;  put  the  veneers  first  in  a  box  or  troush  «ith  clean 
water,  and  let  them  remain  four  or  five  days,  changing  the  water 
once,  or  twice,  as  you  find  occasion;  the  water,  acting  as  a 
purgative  in  the  wood,  will  bting  forth  abundance  of  slime, &c. ; 
let  them  dry  about  twelve  hours  before  they  arc  put  in  the  dye; 
by  observing  this,  you  will  iiiid  the  colour  strike  quicker,  and 
be  of  a  brighter  hue. 

Fine  lildvh. —  Have  a  chair-maker's  copper  fixed,  into  which 
put  six  pounds  of  chip  logwood,  and  as  many  veneers  as  it 
will  convcnienlly  hold  without  pressing  too  tight ;  fill  it  with 
water,  and  let  it  boil  slowly  for  about  three  hours;  then  add 
half  a  pound  of  powdered  verdigrise,  half  a  pound  of  copperas, 
and  four  ounces  of  bruised  nut  galls,  lilliog  the  copper  up  with 
vinegar  as  the  watei  evaporates  ;  let  it  boil  gently  two  hours 
each  day,  till  you  find  the  wood  to  be  dyed  througli,  which 
according  to  the  kind  will  he  in  more  or  less  lime. 

Fine  lilur. — TaJve  a  clean  glass  bottle,  into  which  put  one 
pound  of  oil  of  vitriol  ;  then  t:ike  four  ounces  of  the  best  indigo, 
pounded  in  n  mortar  into  small  liiiups  ;  put  them  in  a  phial, 
(taking  care  lo  set  llie  bottle  in  a  basin  orearthen-glazed  pan,  as 
it  will  ferment):  after  it  is  quite  dissolved,  provide  an  earthen 
or  wooden  vessel,  so  constructed  that  it  will  eonveniciitly  hold 
the  veneers  you  mean  lodye;  fill  it  rather  more  than  one  third 
with  water,  into  which  pour  as  much  of  the  vitriol  and  indigo 
(stirring  it  about),  as  will  make  a  fine  blue  ;  which  you  may 
know  by  trying  it  with  apiece  of  white  paper  or  wood;  put  in 
your  veneers,  and  let  (hem  remain  till  the  dye  has  struck  through. 
N()t<\  The  cidour  w  ill  he  much  better  if  the  solution  of  indigo 
in  vitiiol  is  kept  a  few  weeks  before  using  it ;  also  the  best 
trough  you  can  use,  being  either  made  of  common  stone  like 
a  stone  sink,  but  of  proper  dimensions,  say  about  four  feet  by 
eight  or  nine  inches,  which  will  be  sufTicicntly  large  for  veneers 
intended  lobe  stained;  or  you  may  procure  one  made  of  arti- 
ficial stone  of  any  dimension,  which  will  not  cost  so  much  ;  also 
you  will  find  tin-  colour  strike  better  if,  previous  to  putting  your 
veneers  into  thr  blue  dye,  you  boil  them  in  plain  water  till  com- 
pletely so;iked  through,  and  let  them  remain  for  a  few  hours  to 
dry  partially,  previous  lo  immersing  them  in  the  dye. 

Fine  Yellow. — Take  of  the  root  of  barberry  four  pounds, 
reduce  it  by  sawing  to  dust,   which  put  iu  a  copper  or  brass 


trough,  add  four  oonecs  ofturmrrie,  to  which  put  four  galloni 
of  water,  lino  put  in  as  many  white  holly  vciieer.'<  as  llie  lii|uor 
will  cover;  boil  them  logcllier  tor  tliiee  hours,  olleii  turning 
thein  ;  when  cool,  add  iwooiinres  ol  aquafortis,  and  you  will 
liiid  the  dye  strike  through  much  sooner. 

ISrir/lit  (I'lrrn. —  I'roceed  as  in  the  above  receipt  lo  produce  a 
yellow;  but  instead  of  adding  aiiua-foitis  or  the  biighlening 
liquid,  add  the  vitriolutcd  indigo,  as  much  as  will  produce  the 
desired  C(dour. 

Ihiijlit  lied. — Take  two  pounds  of  genuine  IJrazil  dust,  add 
four  gallons  of  water,  put  in  as  many  veneers  as  the  liquid  will 
coyer,  boil  them  for  three  hours;  then  add  two  ounces  of  alum 
and  two  ounces  of  a(pia-fortis,  and  keep  it  lukewarm  until  it 
has  struck  through. 

l'uii>lr. — Take  two  pounds  of  chip  logwood,  and  half  a  pound 
of  Brazil  dust,  add  four  gallons  of  water,  and  after  putting  in 
your  veneers,  boil  them  well  for  at  least  thrre  hours;  then  aild 
six  ounces  of  pearl  ash  and  two  ounces  ol  ;iluiii,  let  them  biol 
two  or  three  iiours  everyday,  till  you  lind  the  colour  struck 
through.  Is'ote.  The  IJrazil  dust  Iu  this  icccipt  is  peihaps 
S'i;>ernuous,  as  it  only  conlrilmtcs  to  make  the  purple  of  a 
redder  cast,  for  the  pearl-ash  docs  not  act  upon  it  to  change  it 
from  a  red  to  a  purple. 

Orange. — Let  the  veneers  he  dyed,  by  the  method  given,  of 
a  fine  deep  yellow,  and  while  they  are  still  wet  and  saturated 
with  the  dye,  transfer  them  to  the  bri;;ht  red  dye,  till  you  find 
the  colour  has  penetrated  e<pially  thioughout. 

WOODY  FllJKK,  is  procured  from  the  wood,  bark,  leaves, 
or  flowers  of  trees,  by  exposing  them  to  the  repeated  acticn  of 
boiling  water,  and  boiling  alcohol.  It  is  the  insoluble  mailer 
that  remains,  and  is  the  basis  of  the  solid  organized  parts  of 
plants.  There  are  as  many  varieties  of  woody  fibres,  as  there 
are  plants  and  organs  of  plants  ;  but  they  are  ail  distinguished 
by  their  fibrous  texture,  and  their  insolubility.  Woody  fibre 
burns  with  a  yellow  fiame,  and  produces  water  andeaibonic 
acid  in  burning.  When  it  is  distilled  in  close  vessels,  it  yields 
a  considerable  residuum  of  charcoal.  It  is  from  woody  (ibrc. 
indeed,  that  charcoal  is  procured  for  the  purposes  of  life.  M.  (iay 
Lussac  and  Thenard  have  concluded  from  their  experiments  on 
wood  of  the  oak,  that  100  parts  coutain  of  carbon,  6'i  o3  ;  of 
oxygen.  41  78;  hydrogen,  .0  (iU. 

WOOL,  the  covering  of  sheep.  Each  fleece  consists  of  wool 
of  several  qualities  and  degrees  of  fineness,  which  the  dealers 
therein  take  care  to  separate.  The  fineness  and  plenty  of  our 
wool  is  owing  in  a  great  measure  to  the  short  sweet  grass  in 
many  of  our  pastures  and  downs:  though  the  advantage  of 
our  sheep  feeding  on  this  grass  all  the  year  without  being  obliged 
to  be  shut  up  undercover  during  the  winter,  or  to  secure  ihein 
from  wolves  at  other  limes,  eoatribntes  not  a  lililetoit. 

WOOLCOMBERS.  By  36  G.  III.  c.  \M,  all  those  who  have 
served  an  apprenticeship  to  the  trade  of  a  wooleomber,  or  who 
are  by  law  entitled  to  exercise  the  same,  and  also  their  wives 
and  children,  may  set  op  and  exercise  such  trade,  or  any  othei 
trade  or  business  they  aie  apt  and  abl<-  fnr,  in  any  town  or  place 
within  this  kingdom,  without  any  molestation;  nor  shall  they 
be  removable  from  such  place  by  the  poor  laws. 

WOOLDING,  the  act  of  winding  a  piece  of  rope  about  a 
mast  or  yard,  to  support  it  in  a  place  where  it  is  fished  or 
scaifed,  or  when  it  is  (Composed  of  several  pieces  united  in  one 
solid.      \VnohUnri,  is  also  the  rope  employed  in  this  service. 

WOOTZ.  The  metal  extracted  from  some  kind  of  iron  ore 
in  the  E.ist  Indies,  apparently  of  good  quality.  It  eoulains 
more  carbon  than  steel  and  less  than  cast  iron,  but  from  want 
of  skill  in  the  management  is  far  from  homogeneous. 

WURD,  W  vrcii,  is  a  peculiar  word  that  serves  for  a  token 
and  mark  of  distinction  given  out  in  the  orders  of  the  day  iu 
time  of  peace,  but  in  war  every  evening  in  the  field,  by  the  gene- 
ral who  commands,  and  in  garrison  by  the  governor,  or  other 
officer  commanding  in  chief,  to  prevent  surprise,  and  hiii<ler  an 
enemy,  or  any  treacherous  person,  from  passing  baekwanls  and 
forwards.  It  may  be  changed  whenever  cireutiistanees  lender 
it  necessary.  Its  importance  depends  upon  its  being  known 
only  to  the  parly  interested  in  keeping  it  a  secret.  To  commu- 
nicate it  lo  the  enemy  is  a  capital  olleiicc. 

Word,  in  Language,  an  articulate  sound  representing  some 
idea  or  couceptiuu  of  the  mind.  The  copiousness  ol  the  English 
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lanRuage  is  proved  by  llie  following  enumeration  of  the  words 
iu  Johnson's  Uictioiiary.  Articles  3— Nouns  s.ibstantive '20-109 — 
Adjectives  90o3 — Pronouns  41— "Verbs  78K0 ;  that  is,  active 
5445;  neuter  '2425;  passive  1;  defective  or  imperfect  5 ;  aux- 
iliary 1  ;  impersonal  3^ — Verbal  noun  1 — Participles  38— Parti- 
cipial adjectives  125 — Participial  nouns  3 — Adverl)s496;  Ad- 
verbs in  /)/  '2096;  total  2592 — Prepositions  C9 — Conjunctions 
19— Interjections  68. Total  40,301. 

It  must  be  remarked,  however,  that  in  this  list  many  of  the 
compound  words  are  not  reckoned  ;  that  the  participles  are 
those  only  having  no  verbs  to  which  they  may  be  referred,  as 
Beloved  ;  that  though  so  few  verbal  and  participial  nouns  are 
stated  by  Johnson,  yet  every  active  participle  may  supply  one 
of  the  former  riescripiion,  and  every  verb  one  of  the  latter  ;  and 
that  both  these  (verbal  and  participial  nouns)  seem  to  be  merely 
diflerent  applications  of  a  true  gerund. 

WOKK  (To),  to  direct  the  movements  of  a  ship,  by  adapting 
the  sails  to  the  force  and  direction  of  the  wind.  A  ship  is  also 
said  to  work  when  she  strains  and  labours  heavily  in  a  tem- 
pestuous sea,  so  as  to  loosen  her  joints  or  timbers.  To  Work 
Douhle  Tides,  a  phrase  used  in  the  dock-yards,  implying  that 
the  people  perform  the  work  of  three  days  in  two.  To  Work  up 
Junk,  to  draw  yarns  from  old  cables,  &c.  and  therewith  to  make 
foxes,  points,  gaskets,  sinnet,  or  spun-yarn. 

WORKING  IN  HARVEST.  A  person  may  go  abroad  to 
work  in  harvest,  carrying  with  him  a  certiliiate  from  the  minis- 
ter, and  one  churchwarden  or  overseer,  that  he  has  a  dwelling- 
house,  or  place  in  which  he  inhabits,  and  that  he  has  left  a  wife 
and  children,  or  some  of  them  there  (or  otherwise  as  his  condi- 
tion shall  require),  and  declaring  him  an  inhabitant  there. 

WORKING  TO  Windward,  the  operation  by  which  a  ship 
endeavours  to  make  a  progress  against  the  wind. 

WORMING,  the  act  of  winding  a  rope  spirally  about  a 
cable,  so  as  to  lie  close  along  the  interval  between  every  two 
strands  ;  a  smaller  rope  is  wormed  with  spun-yarn.  It  is 
generally  used  as  a  preparative  for  serving,  and  causes  the 
service  to  lie  smooth  and  round.  This  is  also  called  Link- 
Worming.  Cables  may  frequently  be  preserved  by  means  of 
chains  twisted  round  them  in  the  following  manner: — Take 
three  chains  of  about  fifteen  fathoms  each  in  length,  all  of  an 
equal  size,  and  proportioned  in  thickness  to  the  nature  of  the 
case.  Let  them  be  wound  round  the  cable,  so  that  they  may 
project  sufliciently  to  receive  the  greatest  part  of  the  friction, 
one  end  of  them  being  fastened  to  the  ring  of  the  anchor,  and 
each  chain  being  from  thence  wormed  round  its  respective 
hollow  or  channel  of  the  cable,  so  as  not  to  check  it  from 
stretching.  F.isten  the  other  ends  of  the  chains  to  the  cable. 
It  is  not  necessary  that  the  chains  should  be  very  heavy,  but 
extremely  advisable  that  the  links  should  be  short,  because 
they  will  be  thereby  more  pliant,  and  worn  much  easier.  These 
chains  will  completely  guard  the  cable  against  the  chafing  of 
the  rocks,  and  they  may  be  put  on  in  a  few  minutes,  so  that  it 
is  unnecessary  to  have  tlu-ra  fitted  on,  but  when  it  is  probable 
they  may  be  really  serviceable.  A  due  attention  to  shortening 
cables  at  the  slack  of  the  tide,  and  veering  out  as  it  flows,  must 
also  be  highly  important  to  prevent  their  being  damaged.  But 
it  frequently  happens  that  cables  are  sullered  to  kink,  as  it  is 
called,  through  inattention  to  these  circumstances,  and  to  avoid 
a  little  trouble.  If  the  wind  should  freshen  when  they  are  in 
this  condition,  though  the  cables  be  ever  so  good,  the  first  foul 
sea  that  comes  against  them  is  almost  sure  to  occasion  their 
snapping;  and  vessels  may  be  driven  on  shore,  and  much 
damaged,  at  least,  if  not  totally  lost,  before  they  can  possibly 
be  brought  up  to  other  anchors,  that  may  not  always  be  in  a  state 
of  readiness  ;  for  if  there  be  an  inattention  and  carelessness 
in  one  respect,  there  may  be  the  same  probably  in  others  of 
equal  importance.  As  the  weight  of  the  three  chains,  even  for 
a  large  cable,  will  not  exceed  500  pounds  weight,  the  only  diffi- 
culty which  remains  to  be  obviated  will  arise  from  the  smallness 
of  the  hawse-holes,  but  these  could  be  enlarged  in  vessels  that 
shall  deem  it  of  suflicient  moment  to  make  the  trial,  and  with 
the  additional  resistance  of  a  boy  or  spare  man  at  the  head  of 
the  vessel,  to  cast  off  the  chains  as  they  come  up,  and  hand 
them  in  above,  all  inconvenience  will  be  removed.  Admitting, 
indeed,  that  it  may  take  up  a  few  minutes  more  to  weigh  an 
anchor  so  secured  than  a  common  one,  surely  this  can  be  no 


argument  against  a  measure  that  tends  to  preserve  and  ensure 
the  safety  of  the  vessel  and  ship's  company. 

It  may  not  be  improper  to  recommend  further,  in  high  lati- 
tudes, where  ice  may  cut  or  damage  the  cables  while  riding  at 
anchor,  the  use  of  three  other  chains  of  the  same  nature  as  the 
preceding,  but  not  more  than  five  or  six  fathoms  in  length. 
These  may  be  wormed  round  the  cables  in  the  same  manner  at 
the  surface  of  the  water,  and  will  be  an  excellent  means  of 
guarding  them  from  the  ice,  so  as  either  to  prevent  its  wounding 
them,  or  dialing  them  quite  asunder :  a  circumstance  which  is 
not  unprecedented  in  our  harbours  or  rivers,  but  which  fre- 
quently happens  on  the  continent  of  Europe. 

WORM,  an  instrument  used  to  pieces  of  artillery,  to  draw 
the  charge,  or  to  take  out  the  bottom  of  the  cartridge,  which 
sometimes  remains  in  the  chamber  after  firing,  and  which,  by 
being  on  fire,  might  explode  the  next  charge  while  being  ram- 
med home,  whereby  the  man  would  probably  lose  both  \\\'i 
hands  ;  hence  it  is  indispensably  requisite  that  a  gun  should 
he  wormed  at  least  every  third  discharge. 

WoRM-ra/f«,  the  state  of  a  plank,  or  of  a  ship's  bottom, 
when  a  number  of  cavities  are  made  in  it  by  a  particular  kind 
of  worm  which  abounds  in  the  tropical  climates. 

WORMS.     See  Vermi-s. 

WORSTED,  a  kind  of  woollen  thread,  which  in  the  spinning 
is  twisted  harder  than  ordinary.  It  is  chiefly  used  either  wove 
or  knit  into  stockings,  caps,  gloves,  or  the  like. 

WOULFE'S  Chemical  Apparati's  Jur  separatinf/  Gas  from 
Vapour. — In  every  process  of  distillation,  the  matters  sepa- 
rated and  evolved  by  the  application  of  heat,  pass  from  the  dis- 
tilling vessel  to  the  receiver,  either  in  the  form  of  vapour  or  of 
gas,  or  in  both  of  these  forms.  If  only  vapour  or  steam  be  the 
product,  it  may,  by  cooling,  be  condensed  into  a  liquid,  in  a 
common  receiver  of  any  kind  ;  as  takes  place  in  distilling  a 
spirit  from  wine,  from  wash,  from  ale,  or  other  fermented  vinous 
liquors.  If  the  product  be  a  gaseous  fluid  alone,  that  cannot 
be  so  condensed,  it  may  prove  to  be  soluble  in  water  in  a 
greater  or  less  proportion;  as  in  the  distillation  of  muriatic 
acid,  nitric  acid,  ammonia,  &c.  The  matter  evolved  from  the 
rcateriais  in  the  distilling  vessel,  may  be  partly  vapour  and 
partly  gas.  In  this  case  the  vapours  may,  as  above,  be  con- 
densed, and  obtained  in  a  liquid  form;  and  the  gas,  if  soluble 
in  water,  may,  combined  therewith,  be  obtained  separately  in  a 
liquid  solution.  But  the  gas  that  comes  over  with  the  vapour 
may  be  insoluble  in  water.  In  this  case,  though  the  vapour,  as 
before,  may  be  condensed,  the  gas,  without  an  appropriate 
apparatus,  must  be  lost.  To  the  want  of  such  apparatus  may 
be  ascribed  the  comparatively  slow  progress  that  was  for  many 
ages  made  in  chemical  science.  By  means  of  a  suitable  appa- 
ratus, the  gas,  whether  soluble  or  insoluble  in  water,  whether 
accompanied  or  not  with  vapour  in  coming  over,  may  be  col- 
lected without  any  loss.  When  the  gas  evolved  is  partly  soluble 
in  water  and  partly  insoluble,  which  sometimes  happens,  the 
soluble  portion  combined  with  water,  the  insoluble  in  the  form 
of  gas,  and  such  liquid  as  may  have  been  produced  by  the  con- 
densation of  vapour,  may  all  three  be  obtained  separately  and 
without  any  loss.  To  ell'ect  these  objects  with  accuracy  and 
facility  remained  a  desideratum,  till  Wonlfe's  apparatus,  so 
named  from  its  inventor  Peter  Woulfe,  was  introduced  into  the 
laboratory. 

Wonlfe's  Apparatus, — for  chemical  and  pharmaceutical  opera- 
tions, is  commonly  formed  of  flint  glass;  but  in  large  manufac- 
tories it  is  sometimes  constructed  partly  of  wood  and  partly  of 
lead  or  other  metals,  according  to  circumstances.  The  follow- 
ing are  the  parts  of  which  it  is  composed : — 

Figure  1.  A  balloon  with  two  openings  ;  one  to  receive  the 
beak  of  a  retort,  the  other  for  introducing  a  connecting-tube,  to 
join  it  to  one  of  Wonlfe's  bottles. 

Fig.  2,  one  of  these  bottles  with  two  necks. 

Fig.  3,  another  bottle  with  three  necks. 

Fig.  4,  an  adaptor,  for  making  a  communication  between 
retorts,  balloons,  bottles,  &:c. 

Connecting  tubes  are  inserted  in  the  necks  of  the  bottles  by 
means  of  perforated  corks,  in  which  a  hole  is  made  to  (it  the 
tubes,  by  employing  a  round  file  till  the  tubes  may  be  firmly 
fixed  in  them.  The  outsides  of  the  corks  are  made  to  lit  the 
necks  by  means  of  a  coarse  file.     Sometimes  the  bottles  and 
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connccliii;;  tunes  arr  joined  to  racli  oilier  by  corks  alone  :  at 
other  times  tliiy  arc  luted.  In  joiniiifr  the  retort  »illi  the  liiil- 
loon,  or  the  ailiiptor  »itli  the  rrlort  and  the  hollies,  lulc  ali>nc 
should  be  employed,  socic  of  which  shoiilil  be  pressed  in  at  the 
place  of  juncture,  that  the  vessels  may  be  prevented,  by  means 
of  the  interposed  bite,  from  tou<-hiiip  each  other.  The  least 
trouldesome  nielhid  of  closing  the  juiicaures  is,  by  liaviiii;  the 
connecting'  tubes  ground  as  stoppers  to  (it  the  necks  of  the  bot- 
tles; but  as  the*  aie  niiieli  exposed  to  the  danger  of  beiii); 
broken,  tlicy  are  oflcn  dispeiisul  with  on  account  of  the  cost. 

Fij;.  6,  the  apparatus  with  luted  joiiiinscs,  as  arran;;ed  for  dis- 
tillation, in  which  both  li(|uids  and  );ases  arc  produced. 

Fi];.  I>,  the  apparatus  as  employed  in  distillations,  in  which 
the  products  pass  over  in  the  form  of  gas  only  :  not  luted,  but 
furnished  with  rcfrif;eratoiy  vessels. 

Fij;  7,  a  eonuccliiii;-  lube  willi  a  small  capillary  safety-tube, 
z,  attached  to  it.— Conncctinj;  tubes  are  generally  made  of  plass, 
but  belter,  when  the  prodiicls  of  the  process  admit  of  it,  of  lead 
tube,  or  of  tubes  made  of  caoutchouc. 

Wc  shall  desiMihc  each  of  these  arrani;eiiients,  and  illustrate 
tliem  by  actual  examples  of  operation;  and  llic  latter  bein^, 
in  .some  respects,  the  simpler  of  the  two,  we  shall  beifin  wilhit. 

When  the  product  of  the  distillation  is  merely  gaseous,  but 
soluble  ill  water,  the  earthen  or  {;lass  retort,  c,  fi;;.  6,  placed 
on  the  naked  lire,  or  in  a  watcr-laih,  or  in  a  sandhcat,  as  the 
case  may  require,  is  joined  bv  ineaiis  of;ui  adaptor  a,  with  the 
central  neck  of  the  bottle  t,  in  one  of  the  side  necks  of  which 
the  safety-tube  ,v  is  inserted,  in  such  a  manner  as  nearly  to 
touch  the  bottom.  The  olhcr  neck  of  this  bottle  is  made  to 
communicate  with  the  two-necked  bottle  e  by  means  ofthecon- 
iiectin<r-tnbe  c,  bent  into  the  form  of  the  letter  n,  but  with 
unequal  lefts,  so  that  the  sliortcr  les  reaches  only  within  the 
neck  nf  the  bottle  /<,  while  the  longer  reaches  almost  to  the  bot- 
tom of  the  two-necked  bottle  c:  tliis  second  bottle  is  combined 
in  like  manner  with  the  third  bottle  rf;  but  it  is  better 
that  in  this  communication  the  connectinj;-tubo  should  have  a 
little  capillary  tube,  as  shewn  at  i,  I'lg.  7,  for  the  occasional 
admission  of  air  when  condensation  or  absorption  takes  place 
in  the  apparatus, — or,  which  is  still  preferable,  the  connecting 
tube  may  be  joined  with  that  kind  of  safety-tube  represented  at 
f,  and  whicli  goes  by  the  name  of  its  inventor.  Welter. — This 
would  always  be  employed,  but  for  its  being  very  easily  broken. 
Some  people,  however,  prefer,  on  every  occasion,  three-necked 
bottles  onlv,  with  safety-tubes  iu  each,  like  the  tube  s  shewn 
in  the  bottle  b. 

In  the  first  bottle  i,  a  sufficient  quantity  of  water  is  introduced 
to  have  the  safety-tube  «  immersed  about  half  an  incli  ;  and 
in  the  second  and  third,  that  quantity  which  experience  has 
shewn  to  be  necessary  for  the  absorption  of  the  gas.  The 
safety-tube  s  is  left  open,  but  the  capillary  tube  z,  when  made 
use  of  in  the  second  communication,  is  luted  in  such  a  man- 
ner that  it  may  he  quickly  opened  ;  or  if  Welter's  tube  be  em- 
ployed, a  little  mercury  is  introduced,  to  close  the  lower  bend. 
The  second  neck  of  the  third  bottle,  or  of  the  last  in  the  series, 
when  more  are  employed,  may  be  left  open,  or  slightly  closed 
with  a  cork.  The  suhstahces  to  be  operated  on  are  introduced 
intothe  receivcrthrougli  the  tubulurc,  when  a  tubulated  receiver 
is  made  use  of,  and  (for  the  process  which  we  shall  hereafter 
describe)  a  stopper  may  be  used  in  place  of  the  bottle  with  the 
stop-eock  shewn  as  in  the  plate,  and  the  joinings  may  be  luted. 
As  soon  as  the  substances  iu  the  ritort  begin  to  act  on  each 
other,  the  gas  that  is  liberated  mixes  with  the  common  air  in 
the  retort  and  in  the  buttle  b,  and  pressing  on  the  water  in  the 
descending  limb  of  the  connecling-tubc  e,  in  the  second  bottle 
c,  at  length  inalvcs  its  passage  good  into  c,  and  rising  in  bubbles 
through  the  water  therein,  pas.-es  on,  in  like  manner,  to  the  bot- 
tle (/.  During  this  transition  the  gas  is  absorbed  by  the  water,  an 
allect  which  is  promoted  by  the  compression  both  of  the  gas 
and  the  water,  also  by  the  minute  division  and  consequent 
increase  of  acting  surfaces  of  gas,  and  by  the  cooling  process 
carried  on  at  the  same  time  by  lucaus  of  the  refrigeratory  ves- 
sels exhibited  in  the  plate, — the  heat  disengaged  from  the  gas 
iu  passing  to  the  li(|uid  slate,  being  often  such  as  to  cause  the 
water  to  boil.  But  refrigeratory  vessels  are  not  alw  ays  neces- 
sary. If,  by  accident  or  inattention,  the  heat  be  urged  more 
than  necessary,  the  gas  will  be  produced  in  greater  quantity 
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than  the  connecting  tubes  can  pass;  then  water  will  be  forced 
from  the  biitlle  b  up  the  safety-tube,  till  the  surface  of  the  w  utcr 
in  b  is  reduced  low  enuugli  to  admit  common  air.  1'hus  the 
safety-tube  prevents  the  apparatus  from  being  broken.  As  tho 
density  of  the  wati'r  is  increased  by  absorbing  the  cas,  the  pas- 
sage of  which  lo  the  next  bottle  is  thereby  renilered  more  dilli- 
ciilt,  it  is  beiier  to  employ  a  greater  nuinber  of  bottles  than  to 
have  the  water  loo  high  in  those  made  use  of.  As  soon  as  the 
development  of  the  gas  beKini  to  decrease,  the  water  of  Ihc 
tube  of  safety  descends.  This  happens  ciihtr  towarrls  the  end 
of  the  operation,  or  when  the  heat  is  iinpriidcntly  <liminlshed. 
If  the  apparatus  be  then  perfectly  cooled,  the  air  in  the  lirst 
bottle  is  condensed  to  such  a  degree,  that  the  atmospheric  air 
enltrs  the  tube  of  safety.  ISut  for  this  lube,  the  water  coHtained 
in  the  second  botlle  would  niMcssarih  come  over  into  the  lir.il 
It  would  be  the  .same  with  the  third  bollle,  were  not  the  capil- 
lary tube  of  the  second  coinmnnicating  tube  opened,  and  the 
atmospheric  air  admitted.  If  the  comniiiniealing  tube  be  wiih- 
out  a  capillary  tube,  tlie  luting  of  the  third  bollle  must  be  in- 
stantly opened,  and  the  buttle  itsilf  remcned.  The  height  of  the 
water  in  the  safety-lube  ilecrcascs  also  at  last,  in  const cpii'ncc 
of  ihe  second  and  third  botlle  becoming  cooler,  or  when  from 
ail)  other  cause  the  absorption  of  the  gas  is  more  rapid  than 
its  production.  It  also  frequently  happens  in  the  midst  of  the 
operation,  that  the  gas,  instead  of  being  evolved,  is  absorbed  for 
a  short  time  by  the  mass  contained  In  the  retort,  or  that  the 
volume  of  this  mass  is  otherviise  suddeidy  diminished,  which, 
in  like  manner,  causes  the  water  in  the  saf(  ty  lube  to  fall.  The 
safety-tube,  therefore,  not  only  defends  the  apparatus  from 
breaking,  but  also  prevents  the  lluids  in  the  bottles  from  mixing. 
It  serves  moreover,  as  a  mean  by  which  we  may  judge  of  the 
progress  of  the  operation.  If,  during  the  progress,  a  small 
quantity  of  gas,  unabsorbed,  is  observed  to  pass  through  the 
open  neck  of  the  third  bottle,  a  fourth  bottle  is  imnieilialcly  to 
be  joined  wiih  the  third,  in  the  same  manner  as  the  third  is 
connected  with  the  second.  lint  on  this  occasion  it  should 
be  recollected,  that  the  pressure  is  increased  in  the  first  bottle, 
and  the  safety-tube  should  be  consulted.  When  the  operation 
is  finished  and  the  apparatus  cooled,  the  water  contained  in 
the  botllcs  will  be  found  impregnated  with  the  developed  gas, 
and  more  so  in  the  first  bottle  than  in  the  last.  The  li(|Uor  con. 
tained  in  the  first  bottle  is  freipieiilly  not  (piite  pure,  because 
the  small  quantity  of  the  body  vvliieh  comes  over  in  the  liquid 
lorrn  carries  along  with  it  Ihe  impurities  of  the  distilled  sub- 
stances ;  the  other  liquors  are,  however,  perfectly  pure.  If  the 
weight  of  the  water  poured  into  each  botlle  has  been  accurately 
determined,  it  will  be  easy,  after  the  operation  is  finished,  to 
ascertain  in  the  most  precise  manner,  from  the  increase  of  weight, 
not  only  the  whole  weight  of  the  gas  obtained,  but  also  the  de- 
gree  of  concentration  of  the  lluids  in  each  bottle.  I3y  way  of 
example,  we  will  state  the  result  of  a  real  operation. 

Preparation  of  Liquid  Ammonia. — To  obtain  liquid  ammonia, 
formerly  called  volatile  spirit  of  ammonia,  and  more  commonly 
spirit  of  hartshorn,  one  pound  and  a  half  of  dry  muriate  of 
ammonia,  (sal  ammoniac,)  and  four  pounds  and  a  half  of  <|uick- 
liinc,  both  in  fine  powder,  were  cinplojed  in  the  folloHing  man- 
ner:— Half  a  pound  of  lime  was  put  at  the  bottom  of  the  retort 
by  itself;  upon  this  was  thrown  a  mixture  of  three  and  a  half 
pounds  of  lime  and  one  and  a  half  pound  ofs^l  ammoniac:  and 
lastly,  the  remaining  half  pound  ofliiue  was  put  in.  The  retort 
was  placed  on  a  sand  bath,  and  connected  with  an  apparatus  of 
the  nature  before  described.  Distillation  was  now  commenced, 
and  continued,  by  a  heat  gradually  increased  to  Ihe  ignition  of 
the  retort,  till  the  gas  ceased  to  come  over.  To  immerse  the 
tube  of  safety,  three  ounces  of  distilled  water  were  poured  into 
the  bottle  b,  half  a  pound  into  c,  and  half  a  pound  into  (/.  When 
the  apparatus  was  opened,  the  first  bottle  was  found  to  contain 
4  ounces  2  drams  40  grains  of  a  foul  weak  solution  of  ammo- 
nia ;  the  second  bottle,  1. J  ounce  28  grains  of  strong  and  pure 
liquid  ammonia  ;  and  in  the  third  bottle,  'J\  ounces  3  drams 
1(J  grains,  of  an  equally  pure  but  weaker  solution. 

llotUe.  W'nter.  Inrrtos?. 

d  3  ounces  1  ounce     2  drams     40  grains 

b  8  ounces  4  ounces  28  grains 

c  8  ounces  1  ounce     7  drams     Hi  grains 
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lt>  ounces 


7  ouuces  2  drams     24  grains 


1058 


w  o  u 


DICTIONARY    OF    MECHANICAL    SCIENCE. 


W   R  O 


From  this  it  appears,  tliat  IJ  pomul  of  sal  ammoniac  afforded 
7  ounces  2  drams  24  grains  of  piiro  ammoniacal  gas,  wliicli, 
dissolved  in  19  ounces  of  water,  formed  26  ounces  2  drams  24 
grains  of  liquid  ammonia,  of  which  the  small  portion  contained 
in  the  hrst  hottle  being  weak  and  impure,  may  be  rejected  ;  that 
contained  in  the  second  bottle  was  very  strong,  since  two  paris 
water  contained  one  part  of  ammonia;  that  in  the  third  portion 
was  also  pure,  but  weaker,  the  proportion  of  the  ammonia  to 
the  water  being  about  1 : 5.  The  residue  left  in  the  retort,  after 
the  foregoing  process,  is  muriate  of  ammonia.  The  rationale 
of  the  process  is  simply  this  :  sal  ammoniac  is  composed  of 
muriatic  acid,  and  pure  amnion'  ;  and  the  chemical  attraction 
of  this  acid  being  greater  for  lime  than  for  ammonia,  it  com- 
bines with  the  lime,  liberating  the  ammonia,  which  assumes  the 
gaseous  form. 

Pure  ammoni.i— the  base  of  the  gas  produced  in  the  manner 
that  has  been  described,  and  which,  dissolved  in  water,  forms 
liquid  ammonia— is  itself  a  compound  of  nitrogen  (or  azote), 
and  17  :  64  of  hydrogen  by  weight,  in  100  parts. 

When  the  products  which  come  over  in  distillation  are  partly 
liquid  and  partly  gaseous,  the  apparatus  is  arranged  as  in  fig. 
5.  The  beak  of  the  retort  a  is  inserted  in  the  tubulated  halloon 
i,  which  communicates  with  the  three-necked  bottle  c,  by  means 
of  the  connecting  tube/,  the  descending  ends  of  which  are  of 
equal  length,  and  enter  only  within  the  necks  oft  and  c  In 
one  of  the  necks  of  the  bottle  e  is  introduced  the  safety-tube  c, 
made  to  dip  only  a  little  way  into  the  contained  liquid,  to, shut 
out  the  air  during  the  distillation.  The  third  neck  of  c  commu- 
nicates with  a  second  bottle  d,  by  another  connecting  tube  g, 
one  end  of  which  is  made  long  enough  to  descend  almost  to 
the  bottom  of  the  bottle  d,  while  the  other  end  only  enters  the 
neck  of  c— When  necessary,  a  third  bottle,  or  any  number,  may 
be  joined  to  the  series  in  the  same  manner. 

When  the  apparatus  is  thus  arranged,  the  balloon  b  is  left 
empty,  water  is  introduced  into  the  first  botlle  c,  high  enough 
to  cover  the  orifice  of  the  safety-tube,  and  also  into  the  second 
and  third  bottles,  but  in  greater  quantity,  to  absorb  the  gas  when 
it  passes  over.  What  passes  in  distillation  in  the  liquid  form, 
collects  in  the  bottom  of  the  balloon  ;  but  the  gaseous  fluid  car- 
rying with  it  the  common  air  out  of  the  apparatus,  passes  on 
through  the  connecting-tube  /,  into  the  bottle  c,  and  thence 
through  the  tube  y  into  the  "bottle  rf,— the  gas  in  its  passage 
combining  with  the  water  in  c  and  d.  When  the  operation  is 
finished,  the  liquid  product  is  found  in  the  balloon,  and  the  gas 
combined  with  the  water  in  the  second  bottle — and  also  in  the 
third,  fourth,  Sec.  when  the  process  requires  so  many.  The  bot- 
tle d  might  communicate  directly  with  the  balloon,  without  the 
intervention  of  the  bottle  c,)  in  the  same  manner  as  it  now 
communicates  with  c;  but  the  safety-tube  e  in  the  latter  is  of 
great  use,  as  it  not  only  serves  to  indicate  the  progress  of  the 
operation,  but  answers  another  piipose.  It  is  hardly  possible 
to  prevent  a  partial  vacuum  from  being  formed  in  the  retort 
towards  the  close  of  the  distillation,  either  from  accidental 
cooling,  or  from  the  production  of  gas  or  vapour  beginning  to 
slacken,  and  its  consequent  contraction  in  bulk  by  cooling. 
This  causes  a  similar  vacuum  to  be  formed  in  the  balloon,  to 
fill  which,  a  strong  suction  or  absorption  of  the  liquid  from  the 
first  bottle,  (which,  in  the  case  we  allude  to,  would  be  d,)  would 
take  place  through  the  connecting  tube,  causing  therein  a 
vacuum,  which,  in  like  manner,  would  produce  a  similar  effect 
on  the  one  next  to  it,  and  so  through  the  whole  scries  of  con- 
nected bottles  ;  and  the  different  products,  in  the  different  bot- 
tles, would  thus  come  to  be  mixed.  But  this  mischief  is  obvi- 
ated by  the  employiuent  of  Woulfe's  intermediate  bottle  c,  with 
the  satety-tube  e ;  for  the  external  air  pressing  on  the  small 
column  of  water  in  the  safety-tube,  and  displacing  it,  enters 
the  bottle,  and  destroys  the  vacuum. 

This  tube  answers  yet  another  good  end.  If  the  gas  be  liber- 
ated too  quickly  to  be  easily  passed  over  by  the  connecting- 
tubes,  it  then  presses  the  surface  of  the  liquid  contained  in  e, 
which  finding  a  passage  up  through  the  tube  e,  is  thereby  ex- 
pelled, and  a  rupture  of  the  apparatus  is  prevented.  This 
waste,  however,  should  be  as  much  as  possible  prevented;  for 
which  purpose  the  upper  end  of  the  safety-tube  may  be  intro- 
duced into  a  funnel,  by  being  passed  through  a  perforated  cork 
in  the  pipe  thereof. 


WRECK,  the  ruins  of  a  ship  which  has  been  stranded,  or 
dashed  to  pieces  on  a  shelf,  rock,  or  lee-shore,  by  tempestuous 
weather,  or  by  accident. 

Wkeck  is  also  the  name  of  a  soft  slippery  marine  plant  that 
grows  on  the  rocks,  having  leaves  somewhat  resembling  those 
of  (he  oak.  In  many  places  it  is  used  as  manure,  but  in  otheis, 
being  burnt,  the  ashes  make  a  kind  of  soda  or  potash,  found 
valuable  in  the  manufacture  of  glass. 

WREN,  Sir  Christopher,  an  eminent  English  philosopher 
and  mathematician,  and  one  of  the  most  learned  and  celebrated 
architects  of  his  age,  was  born  at  Knoyle,  in  Wiltshire,  in  1632. 
In  1660,  he  invented  a  method  for  the  construction  of  solar 
eclipses ;  and  in  the  latter  part  of  the  same  year,  he,  with  ten 
other  gentlemen,  formed  themselves  into  a  society,  to  meet 
weekly,  for  the  improvement  of  natural  and  experimental  phi- 
losophy, being  the  foundation  of  the  Royal  Society  ;  of  which 
learned  body  he  was  chosen  president  in  1680.  He  died  in 
1723,  at  91  years  of  age. 

WRIGHT,  Edward,  an  English  mathematician,  was  born  in 
Norfolk  about  the  middle  of  the  16th  century,  and  died  in  1615. 
He  was  one  of  those  who  laboured  to  bring  the  logarithmic 
tables  of  Napier  and  Briggs  to  perfection,  and  was  the  inventor 
of  that  division  of  the  meridian  on  which  the  mercator's  sailing 
is  founded.  He  was  also  the  author  of  two  works  of  navigation, 
the  one  entitled,  "  The  Correction  of  certain  Errors  in  Naviga- 
tion," published  in  1599  ;  and  the  other  entitled  "  The  Haven- 
finding  Art,"  of  w  hich  the  date  is  not  mentioned. 

WRING  (To)  A  Mast,  is  to  bend  or  strain  it  out  of  its 
natural  position,  by  setting  the  shrouds  up  too  taught.  This 
phrase  is  also  applied  to  a  capstan,  &c.  when  by  too  great  a 
strain  the  component  parts  of  the  w  ood  become  deranged,  and 
are  thereby  disunited. 

Wring  Bolts,  are  bolts  used  by  shipwrights  to  bend  and 
secure  the  planks  against  the  timbers,  till  they  are  properly 
fastened  by  bolts,  spikes,  and  tree-nails. 

V^Mtm-Staves,  bars  of  wood,  used  with  the  preceding  article. 

WRIT,  is  the  king's  precept  by  which  any  thing  is  com- 
manded touching  a  suit  or  action:  as  the  defendant  or  tenant 
to  be  summoned,  a  distress  to  be  taken,  a  disseisin  to  be  redress- 
ed, &c.  And  these  writs  are  diversely  divided  ;  some,  in  respect 
of  their  order  or  manner  of  granting,  are  termed  original,  and 
some  judicial. 

Writ  o/" /h(;miVj/ o/'Z>ama^»i,  a  judicial  writ  that  issues  out 
to  the  sheriff,  upon  a  judgment  by  default,  in  action  of  the 
case,  covenant,  trespass,  trover,  &c.  commanding  him  to  sum- 
mon a  jury  to  inquire  what  damages  the  plaintiff  has  sustained, 
occasione  praemissiorum  ;  and  when  this  is  returned  with  the 
inquisition,  the  rule  for  judgment  is  given  upon  it ;  and  if 
nothing  is  said  to  the  contrary,  judgment  is  thereupon  en- 
tered.. 

Writer  of  the  Tallies,  an  officer  of  the  exchequer,  being  clerk 
to  the  auditor  of  the  receipt,  who  writes  upon  the  tallies  the 
whole  of  the  letters  upon  the  teller's  bill. 

Writers  to  the  Siynet.  In  the  Scotch  law,  attorneys  or  soli- 
citors who  conduct  causes  before  the  courts  of  Edinburgh.  They 
were  so  called  at  first  from  their  having  the  exclusive  privilege 
of  preparing  papers  requiring  the  king's  signet. 

WRONG  SrAMi'.  By  37  George  III.  c.  136,  any  instrument 
(except  bills  of  exchange,  promissory  notes,  or  other  notes, 
drafts,  or  orders)  liable  to  stamp  duty,  whereon  shall  be  impress- 
ed any  stamp  of  a  different  denomination,  but  of  an  equal  or 
greater  value  than  the  stamp  required,  may  be  stamped  with 
the  proper  stamp  after  the  execution,  on  payment  of  duty  and 
five  pounds  penalty,  but  without  any  allowance  for  the  wrong 
stamp.  Likewise  any  such  instrument  (except  as  aforesaid) 
being  engrossed  without  having  been  first  stamped,  or  having  a 
stamp  thereon  of  less  value  than  required,  the  same  may  be 
stamped  after  the  execution,  on  payment  of  the  duty  and  ten 
pounds  penalty  only,  for  each  skin  thereof;  but  in  case  it  shall 
be  satisfactorily  proved  to  the  commissioners  of  stamps,  that 
the  same  hath  been  so  engrossed  cither  by  accident  or  inadvert- 
ency, or  from  urgent  necessity,  or  unavoidable  circumstances, 
and  without  any  intention  of  fraud,  the  commissioners  are 
authorized  to  stamp  the  same  within  sixty  dnys  after  the  execu- 
tion, to  remit  the  penalty  in  part,  or  wholly,  and  to  indemnify 
persous  so  engrossing  the  same. 
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.J  or  X,  the  twenty-second  letter  of  our  nl|>liab<'t.  In 
numerals  it  expresses  10,  whence  in  old  Knniiin  manuscripts  it 
IS  used  for  denarius  ;  and,  as  such,  seems  to  lie  mailo  of  tuo 
V's  placed  one  over  the  other.  When  a  dash  is  added  over  it, 
thus  X,  it  si^nilics  ten  thousand. 

XEIiKC,a  small  three-masted  vessel,  navijratedin  the  Medi- 
terranean sea,  and  distinjjuished  from  other  European  vessels 
»y  the  great  projection  iif  the  prow  and  stern  liejond  the  cut- 
water and  stern-post  respectively.  The  sails  are  in  general 
similar  to  those  of  the  polacre,  but  the  hull  is  ditrerent.  Being 
generally  equipped  as  a  corsair,  it  is  constructed  with  a  narrow 
floor,  to  be  more  swift  in  pursuit  of  the  enemy  ;  and  of  a  great 
breadth,  to  enable  her  to  carry  a  considerable  force  of  sail  for 
this  purpose,  without  danger  of  overturning.  As  these  vessels 
are  usually  very  low  built,  their  decks  are  formed  with  a  great 
'.onvexity  from  the  middle  of  their  breadth  towards  their  sides, 
in  order  to  carry  olT  the  water  which  falls  aboard  more  readily 
by  their  scuppers.  But  as  this  convexity  would  render  itdillicult 
to  walk  ihereon  at  sea,  particularly  when  the  vessel  rocks  by 
the  agitation  of  the  waves,  there  is  a  platform  of  grating  extend- 
ing along  the  deck  from  the  sides  of  the  vessel  towards  the 
middle,  whereon  the  crew  may  walk  dry-footed  whilst  the  water 
is  conveyed  through  the  grating  to  the  scuppers.  When  a 
xebec  is  equipped  for  war,  she  is  occasionally  navigated  in 
three  different  methods,  according  to  the  force  or  direction  of 
the  wind.  Thus,  when  the  wind  is  fair,  and  nearly  astern,  it  i.s 
usual  to  extend  square  sails  upon  ths  main-mast,  and  indeed, 
frequently  on  the  fore-mast;  and  as  those  sails  are  rarely  used 
in  a  scant  wind,  they  are  of  an  extraordinary  breadth.  When 
the  wind  is  unfavourable  to  the  course,  and  yet  continues 
moderate,  the  square  yards  and  sails  are  removed  from  the 
masts,  and  laid  by  in  order  to  make  way  for  the  large  lateen 
yards  and  sails,  which  soon  after  assume  their  place;  but  if  the 
foul  wind  increases  to  a  storm,  these  latter  are  also  lowered 
down  and  displaced,  and  small  lateen  yards,  with  propor- 
tionable sails,  are  extended  on  all  the  masts.  The  xebecs, 
armed  as  vessels  of  war  by  the  Algerines,  mount  from  16  to  24 
cannon,  and  carry  from  300  to  450  men,  two-thirds  of  whom 
arc  commonly  soldiers.    The  method  of  working  these  vessels 


is  so  exceedingly  complicated  and  diilicult,  that  the  labour  is 
considerable. 

XIl'IIIAS,  the  Sword  Fith.  in  Natural  History,  a  genus  of 
fishes,  of  the  order  apodes.  There  are  three  species  :  The  com- 
mon sword-fish,  of  the  length  of  twenty  feet,  which  is  particularly 
distinguished  by  its  upper  jaw  being  stretched  to  a  considerable 
distance  beyond  the  lower.  Hat  above  and  beneath,  but  edges 
at  the  sides,  and  of  a  bony  substance,  covered  by  a  strong 
epidermis.  It  is  a  fish  extremely  rapacious,  and  finds  in  lUe 
above  instrument  a  weapon  of  attack  and  destruction,  able  to 
procure  it  the  most  ample  supplies.  It  first  transfixes  its 
prey  with  this  snout,  and  then  devours  it.  It  is  found  in  the 
Mediterranean,  ehiefiy  about  Sicily,  and  is  used  as  food 
by  the  Sicilians,  who  preserve  it  for  a  long  time  by  sailing  i(  in 
small  pieces. — The  broad-finned  sword-fish,  is  found  in  the 
northern  Atlantic  and  Indian  seas,  and  is  considered  as  one  of 
the  most  fatal  enemies  of  the  whale  tribe.  Its  strength  is  so 
great,  that  it  is  said  to  have  pierced  with  its  snout,  or  sword,  the 
plank  of  an  Kast  Indiaman  ;  and  a  plank  and  snout,  in  attesta- 
tion of  this  circumstance,  the  latter  closely  driven  into  the 
former,  are  to  be  seen  in  the  British  Museum,  having  been 
communicated  to  Sir  Joseph  Banks  by  an  East  India  captain 
of  honour  and  veracity.  When  young,  this  fish  is  used  for 
food.  —  The  European  sword-fish,  is  known  by  having  its 
upper  jaw  lengthened  into  a  hard  and  sword-sliapcd  blade; 
and  its  dorsal  fin  long,  and  lowest  in  the  middle.  These 
fish  are  of  steel-blue  colour,  and  measure  from  fifteen  to 
twenty  feet  in  length.  They  are  found  in  most  of  the  Kuropcan 
seas.  15y  the  ancient  Romans,  sword-fish  were  highly  esteemed 
as  food  ;  and  were  killed  with  harpoons  by  persons  stationed  in 
boats  for  that  purpose.  They  were  not  only  eaten  fresh,  but 
cut  into  pieces  and  salted.  In  several  places  near  the  Medi- 
terranean, the  fins  are  salted,  and  sold  under  the  name  of  calln. 

XiPHiAs,  in  Astronomy,  the  Dorado,  or  Sword  Fish.  See 
Constellation. 

XiPHiAS  is  also  a  term  used  to  express  a  fiery  meteor,  that 
is  said  to  appear  in  the  form  of  a  sword  ;  and  which  is  some- 
times called  Aconlias,  from  its  resemblance  to  a  serpent  thus 
denominated  in  Calabria  and  Italy,  where  it  is  well  known. 
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1  )  the  twenty-third  letter  of  our  alphabet.  Y  is  a  numeral, 
signifying  1.00,  or,  according  to  Baronius,  159;  and  with  a  dash 
at  top.  as  Y,  it  signifies  150,000. 

YACHT,  a  vessel  of  state,  usually  employed  to  convey 
princes,  ambassadors,  or  other  great  personages,  from  one 
kingdom  to  another.  As  the  principal  design  of  a  yacht  is  to 
accommodate  the  passengers,  it  is  usually  fitted  witli  a  variety 
of  convenient  apartments,  with  suitable  furniture.  The  royal 
yachts  are  commonly  rigged  as  ketches,  except  the  principal 
one,  which  is  equipped  as  a  ship.  They  are  commanded  by 
post-captains  of  the  navy.  The  smaller  yachts,  which  arc 
rigged  as  sloops,  are  destined  for  the  use  of  the  commissioners 
of  the  navy,  Sec.  Private  pleasure  boats,  when  suflieieutly 
large  for  a  sea  voyage,  are  also  termed  yachts. 

YANOLITE.     Axinite. 

YARD,  a  long  piece  of  timber  suspended  upon  the  masts  of 
a  vessel, to  extend  the  sail  to  the  wind.  They  are  either  square, 
lateen,  or  lug-sail;  the  first  are  suspended  across  the  mast  at 
right  angles,  and  the  two  latter  obliquely.  The  square  yatds 
are  of  a  cylindrical   form,  tapering  from  the   middle,  which  is 
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called  the  slings,  towards  the  extremities,  which  are  termed 
the  yard-arms,  and  the  distance  between  the  slings  and  the 
yard-arms  on  each  side,  is  by  the  artificers  divided  into  quar- 
ters, which  are  distinguished  into  the  first,  second,  and  third 
quarters,  and  yard-arms.  The  middle  quarters  are  formed  into 
eight  squares,  and  each  of  the  end  parts  is  figured  like  the 
frustrum  of  a  cone.  All  the  yards  of  a  ship  are  square,  except 
that  of  the  mizzeu.  The  proportions  for  the  length  of  yards, 
according  to  the  different  classes  of  ships  in  the  British  navy, 
are  as  follow  : — 


1000  :  gun  deck 


/'6G0  I'^J 
V.  5(51  :  y 
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,„„„  .  ,  <8S0:),  ,  SIOO.OO.  80, 

1000  :  inaiD  ynrd  ::....{„-.      J  fore  yard ]         ,, ., 

-'  (  874  :  )  •'  {       all  Ibe  rcsi. 

To  apply  this  rule  to  practice,  suppose  the  gun-deck  144  IVct; 
the  proportion  for  this  length  is,  as  1000  to  575,  so  is  144  to  63, 
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1000  :  main  jard  : 
1000  :  main  jard  : 
1000  :  fore  )  ard  : 


whicli  will  be  the  length  of  the  the  main  yard  in  feet,  and  so  cf 
all  the  rest. 

(  100,  90,  80 
r  820  ; ")  )  00,  44 

....<  847  :  Jmizzen  jard    j  70 

(.840:3  ^24 

•  •  •  •  1  720  :  i  ■""■"■  '"1'  "''  ^^'^  •••'\m  the;re5t. 

r7l9:-l  <70 

. . . .  '  72li  :  '  fore  top  sail  ^-ard    , , ,  ,/  24 

(^715  :  3  (.all  the  rest. 

1000  :  main  top  sail  yard  ::     090:     main  top  sail  yard  ... .      all  tbe  rates. 

1000  :  fore  lop  sail  yard : :  |  ^  [  \  fore  top  gallant  yard  . .  |  ^|{  ^^^^  j^^,_ 
1000  :  fore  top  sail  yard  : :  )  750  '  |  niizzen  top  gallant  yard  *  __,|  ^^^^  ^^^^^ 

Cross-jack  and  sprit-sail  yards  equal  tathe  fore-top  sail-jard. 
Sprit  sail  topsr.il  yard  equal  to  the  forc-lop-gallant  yard.  The 
diameters  of  the  yards  are  in  the  following  proportions  to  their 
length  : — The  main  and  fore  yards,  five-sevenths  of  an  inch  to  a 
yard.  The  top-sail  cross  jack  and  sprit-sail  yards,  nine-four- 
teenths of  an  inch  to  one  yard.  The  top-gallant,  mizzen-top- 
sail,  and  sprit-sail  top-sail  yards,  eight-thirteenths  of  an  inch  to 
one  yard.  Tlie  mizzcn-jard,  tivc-ninths  of  an  inch  to  one  yard. 
All  studding-sails,  bootiis,  and  yards,  half  an  inch  to  one  yard 
in  length.  The  large  lateen  yards  are  usually  composed  of 
several  pieces  fastened  togetlier  by  wookling.s,  which  also  serve 
as  steps,  whereby  the  sailors  climb  to  the  peek  or  upper  extre- 
mity, in  order  to  furl  or  cast  loose  the  sail.  The  mizzen  yard 
of  a  ship,  the  main  yard  of  a  hilauder,  and  the  yards  of  a  lug- 
ger, though  they  are  not,  strictly  speaking,  lateen  sails,  are 
nevertheless  hung  obliquely  on  the  mast,  and  the  slings  are 
nearer  the  fore-end  tlian  the  aflmost  end  or  peek. 

Yard  TacJdes,  strong  tackles  suspended  from  the  main  and 
fore-yards  of  a  ship  of  war,  &c.  whereby,  with  the  assistance 
of  the  stay-tackles,  the  boats  and  other  weighty  matters  are 
hoisted  in  and  out. 

To  Brace  the  Yards,  to  traverse  them  about  the  masts  so  as 
to  form  greater  or  lesser  angles  with  the  ship's  length.  See 
the  article  Brace. 

Yard  Arm,  is  that  half  of  tlie  yard  that  is  on  either  side  of 
the  mast,  when  it  lies  athwart  the  ship. 

Yai-d-Arm  and  Yard-Arm,  a  phrase  applied  to  two  ships, 
when  they  are  so  near,  that  their  yard-arms  nearly  touch  each 
other. 

Y,\u.T)-Arm  Pieces,  pieces  of  timber  kept  in  readiness  to 
repair  the  yard-arms  in  the  event  of  their  being  carried  away 
or  broken. 

Yards,  also  denote  places  belonging  to  the  navy,  where  the 
ships  of  vvar,  &c.  are  laid  up  in  harbour.  There  are  belonging 
to  his  majesty's  navy,  six  great  yards,  riz.  Chatham,  Deptford, 
Woolwich,  Portsmouth,  Sheerness,  and  Plymouth;  these  yards 
are  fitted  with  several  docks,  wharfs,  launches,  and  graving 
places,  for  the  building,  repairing,  and  cleaning  of  his  majesty's 
ships;  and  therein  are  lodged  great  ciuanlilies  of  limber,  masts, 
plauks,  anchors,  and  other  materials  :  there  are  also  convenient 
store-houses  in  each  yard,  in  which  are  laid  up  vast  quantities 
of  cables,  rigging,  sails,  blocks,  and  all  other  sorts  of  stores, 
needful  for  the  royal  navy. 

Yard,  an  English  measure  of  length,  and  used  also  by  several 
other  European  nations.  The  English  yard  contains  3  feet, 
and  is  equal 

to    4-.'>ths  of  the  English  ell, 

to     7-9tlis  of  the  Paris  ell, 

to     4-3ds  of  the  Flemish  ell, 

to  5fi-5lhs  of  the  Spanish  vasa  or  yard. 

YARN,  wool  or  (lax  spun  into  thread,  of  which  cloth  is 
made  ;  or,  in  a  nautical  sense,  it  signifies  one  of  the  threads  of 
whicli  ropes  are  composed.  The  thread,  or  twisted  line  of 
hemp,  is  the  first  and  principal  part  of  a  rope.  A  number  of 
these  are  twisted  together  to  form  a  strand,  in  proportion  to  the 
size  of  the  rope  h  hereof  the  strand  makes  a  part.  Three 
strands  are  then  twisted  into  one  another,  which  completes  the 
process  of  ordinary  rope-making.  But  cables,  hawsers,  and 
other  ground  tackling,  are  composed  of  three  strands,  each  of 
which  is  formed  by  three  lesser  ones.     See  Cable. 


Yarn  is  ordered  after  the  following  manner:  After  it  has  been 
spun  upon  spindles,  spools,  or  the  like,  they  wind  it  upon  reels 
which  are  hardly  two  feet  in  length,  and  have  but  two  contrary 
cross  bars,  being  the  best  and  the  least  liable  to  ravelling.  In 
reeling  of  jarn,  the  better  to  keep  it  from  fine  ravelling,  you 
must,  as  it  is  reeled,  with  a  by-band  of  big  twist,  divide  the 
slipping  or  skein  into  several  leys,  allowing  to  every  ley  eighty 
threads,  and  twenty  leys  to  every  slipping,  if  the  yarn  is  very 
fine,  otherwise  less  of  both  kinds.  The  yarn  being  spun,  reeled, 
and  in  the  slipping,  the  next  thing  is  to  scour  it.  In  oider  lo 
fetch  out  the  spots,  it  should  he  laid  in  lukewarm  water  for 
three  or  four  days,  each  day  shifting  it  once,  wringing  it,  out  and 
laying  it  out  in  another  water  of  the  same  nature;  then  carry  it 
lo  a  well  or  brook,  and  rinse  it  till  nothing  comes  from  it  but 
pure  clear  water  ;  that  done,  take  a  bucking-tub,  and  cover  the 
bottom  thereof  with  very  fine  ashen  ashes  ;  and  then  having 
opened  and  spread  the  slippings,  covering  them  with  ashes  as 
before,  and  thus  laying  one  upon  another  till  all  the  yarn  be  put 
in,  afterwards  cover  the  uppermost  yarn  with  a  bucking-cloth, 
and  in  proportion  to  the  bigness  of  the  tub  lay  therein  a  peck 
or  two  more  of  ashes:  this  done,  pour  upon  the  uppermost 
cloth  a  great  deal  of  warm  water  till  the  tub  can  receive  no 
more,  and  let  it  stand  so  all  night.  Next  morning  you  are  to 
set  a  kettle  of  clean  water  on  the  fire,  and  when  it  is  warm 
pull  out  the  spiggot  of  the  bucking-tub,  to  let  the  water  runout 
of  it  into  another  clean  vessel.  As  the  bucking-tub  wastes,  fill 
it  up  again  with  the  warm  water  on  the  fire ;  and  as  the  water 
on  the  fire  wastes,  so  likewise  fill  that  up  with  the  ley  that 
comes  from  the  bucking-tub,  ever  observing  to  make  the  ley 
hotter  and  hotter  till  it  boils;  then  you  must,  as  before,  ply  it 
with  the  boiling  ley,  at  least  four  hours  together,  which  is  called 
the  driving  of  a  breek  of  yarn.  Of  yarn  thus  prepared,  are 
made  the  sails,  cloths,  &.c.  used  in  vessels. 

YARN-Zlii//.  This  machine  may  be  worked  by  water,  or  as  a 
horse-mill,  or  in  any  other  way,  and  is  made  and  used  in  the 
following  manner.  There  is  a  cylinder  marked  A,  plate  Watch, 
&c.  fig.  1,  three  feet  diameter,  and  ten  inches  broad,  nmde  of  dry 
wood  or  metal,  turned  true,  and  covered  on  its  circumference 
« ith  a  smooth  leather,  upon  which  are  placed  the  rollers  marked 
D,  covered  with  leatlier,  and  supported  in  their  situations  by 
the  slits  in  the  covered  piece  of  wood  marked  K,  in  which  the 
iron  axes  of  the  rollers  turn,  but  suffers  them  to  press  on  the 
wheel  marked  A.  There  must  be  another  piece  similar  to  the 
above,  to  support  the  other  end  of  the  rollers.  These  rollers 
are  of  difl'erent  weights.  The  upper  roller  marked  D  I  is  two 
stone,  the  rest  decreasing  to  the  last,  which  is  only  two  pounds 
weight  and  one  half.  There  is  an  iron  fluted  roller  marked  F, 
furnished  with  a  toothed  wheel  at  each  end,  and  a  wood  one, 
marked  G,  covered  with  cloth,  and  over  it  a  smooth  leather. 
There  is  an  assisting  roller,  mat  ked  H,  of  fluted  iron.  These 
rollers  are  supported  by  their  axes  turning  in  the  slit,  marked 
2,  of  the  piece  of  wood,  marked  M,  fig.  3,  w  hith  is  here  separa- 
ted from  the  end  of  the  frame  marked  S,  to  shew  the  rollers 
and  wheel-work.  The  rollers  marked  G  and  F  are  squeezed 
together  by  means  of  the  lever  marked  p,  and  its  weight  marked 
w,  fig.  3.  The  roller  marked  H  is  pressed  to  the  mark  G,  by 
its  axis  acting  upon  the  inclined  plane  marked  x,  fig.  3.  There 
is  a  rubbing  roller  covered  with  woollen  cloth,  and  on  its  axis 
is  a  small  wheel  marked  I,  driven  by  the  wheel  marked  S.  This 
1  oiler  rests  upon  the  roller  marked  G,  and  by  its  motion  pre- 
vents any  dirt  or  fibres  from  adhering  to  it.  There  is  a  cloth, 
marked  N,  revolving  over  two  rollers  marked  O,  O,  which  has 
motion  given  it  from  the  wheel  marked  C,  by  means  of  another 
wheel  marked  P,  This  cloth  moves  at  the  same  rate  as  the 
surface  of  the  wheel  maiked  A.  There  is  a  supporter  maiked 
Y,  of  the  axis  of  the  wheel  marked  O,  P,  but  is  removed,  in 
order  to  shew  them  ;  it  is  fixed  by  its  tenons  in  the  mortises, 
marked  Z,Z.  The  roller  marked  Bis  kept  in  action  by  its 
endeavour  lo  slip  down  the  inclined  plane  at  the  top  of  the 
piece  marked  Y,  thereby  pressing  against  the  revolving  cylin- 
der ;  and  another  piece  similar  to  this,  must  be  understood  to 
support  the  other  end  of  the  roller's  axis.  By  the  side  of  this 
revolving  cloth  is  a  table  placed, of  the  same  length  and  breadth 
as  the  cloth  is,  to  which  belong  two  smooth  cloths  or  leathers, 
of  the  same  size  as  the  table.  The  machine  being  thus  prepared, 
the  attendant  or  workman  must  take  a  quantity  of  hemp,  tow. 
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flax,  or  wool,  more  or  less,  ncrordiii;;  (o  the  liiicncss  (pf  IIjc 
tlireail  to  bo  made,  and  lay  or  spread  it  evenly  upon  one  of  (lie 
smooth  clollis  on  tlie  laldo,  llieii  place  il  on  tlic  revulviri^'-wlii-cl 
marked  N,  motion  heinn  .•oiniuiinieated  to  tlie  roller  inarkcil  'I', 
by  Hlieel-nork  as  usual,  from  a  water,  horse,  or  oilier  kind  of 
mill,  which  wlieel-work  is  eonimniiicated  to  the  wheel  marki-d 
Q,  on  whose  axis  is  a  not,  whirli  turns  the  wheel  marked  ('  ; 
and  llicreliy  the  c\lioder  marked  A  moves,  and  with  it  all  the 
rollers;  by  which  motion  the  hemp,  tow,  flax,  or  wool  is  drawn 
forward.  The  eloth  turns  down,  but  the  hemp,  tow,  flax,  or 
wool,  po  upon  the  cylinder  marked  A,  under  the  roller  marked 
JJ,  and  so  forward  under  the  rollers  marked  I),  then  falls  in 
between  the  rollers  marked  G,  V.  turns  under  the  roller  marked 
G,  and  over  .'ho  roller  marked  11,  which,  as  it  f;ivcs  the  rollers 
bold  of  the  lump,  tow,  flax,  or  wool,  in  two  places,  enables 
thctn  to  di aw  forward  the  lonp;  fibres  thereof,  though  many  of 
them  arc  to  draw  from  under  the  marks  t  or  .0  of  the  prcssin;;- 
rollers  marked  I),  it  then  falls  into  a  canister  marked  It,  and 
as  by  tlie  wheel-work  the  rollers  marked  F,  G,  H,  move  three 
times  faster  than  the  cloth  and  cylinder,  the  sliver  must  be 
three  times  lon!;cr  than  when  presented.  15y  the  lime  this  is 
drawinK,  the  olher  cloth  is  filled  with  hemp,  tow,  flax,  or  wool, 
as  before,  and  laid  upon  the  rcvolvin};  roller,  layin>;  the  hemp, 
tow,  llax,  or  wool,  over  the  end  of  the  other  which  (joes  forward 
as  before,  and  thus  a  continued  sliver  is  produced  as  lonj;  as 
the  machine  continues  its  motion.  I5ul  in  order  that  this  sliver 
may  come  out  of  the  canister  marked  K,  without  entanglement, 
it  must  pass  through  an  instrument  marked  .'>,  fij;.  3,  placed 
over  the  rollers  marked  F,  G,  its  open  side  marked  T,  to  the 
cylinder  at  mark  4,  supported  by  its  ends  marked  V,  V,  in  the 
slit  marked  \V,  of  the  before  described  pieces  marked  K.  The 
aperture  X  is  so  small  as  to  press  the  fibres  close  to  each  other 
in  their  passage  through  it  previous  to  their  passiuR  the  rollers, 
by  which  means  they  remain  pressed  side  by  side  in  the  sliver, 
and  will  not  entanjile.  These  thick  slivers  are  drawn  smaller 
by  a  similar  process,  and  in  the  same  manner  are  used  for 
cottons:  but  the  machines  lor  drawing  are  all  of  the  same 
structure  as  the  above,  except  that  they  have  no  revolving 
cloth.  The  sliver  is  applied  to  the  cylinder  under  the  roller 
marked  B,  which  draws  it  forward  under  all  the  rollers  as  before 
described,  drawing  it  out,  or  lengthening  it,  every  fresh  ma- 
chine through  which  it  presses,  till  it  be  small  enough  for  the 
spinning  machine.  It  must  be  remarked,  that  the  cyliiidcis  arc 
made  less  in  diameter,  according  to  the  diflerent  smallness  of 
the  sliver  intended  to  be  drawn  upon  them  at  the  first ;  whilst 
the  sliver  is  a.t  its  greatest  thickness,  the  cylinder  is  required 
to  be  three  feet  diameter  as  above  described,  the  next  rather 
less,  and  so  on  to  the  last,  which  is  only  two  feet.  The  aperture 
of  the  bottom  of  the  contractor  belonging  to  each  machine  is 
also  made  one-third  part  .smaller  than  another  in  succession, 
from  the  greatest  to  the  smallest  cylinder;  as  also  the  drawing 
rollers  marked  F,  G,  H,  are  furthest  from  the  pressing-roller 
marked  D,  in  the  longest  cylinder,  and  nearest  at  the  smaller 
cylinder.  At  the  largest  cylinder  the  distance  is  about  nine 
inches,  and  (he  smallest  about  four  inches;  but  their  distance 
cannot  in  all  cases  be  fixed,  as  it  depends  on  the  different 
lengths  of  the  slivers  of  the  hemp,  tow,  flax,  or  wool  ;  long  ones 
requiring  the  distances  mentioned,  and  short  ones  requiring  the 
distances  much  shorter  than  is  here  specified. 

The  following  several  letters  or  marks  are  in  the  machine 
figured  2.  The  spinning  machine,  as  to  its  drawing  principle, 
is  the  same  as  the  drawing  machine.  The  slivers  arc  presented 
to  it  in  canisters  marked  A,  and  drawn  over  a  cylinder  marked 
B  covered  with  rollers  marked  I).  The  fibres  which  are  to 
form  the  thread  are  drawn  from  the  cylinder  by  the  rollers 
marked  C,  the  under  roller  of  which  is  made  of  fluted  iron,  the 
other  of  wood,  covered  with  leather;  they  move  six  or  eight 
times  faster  than  the  cylinder  marked  B  are  enabled  to  draw 
the  hemp,  tow.  flax,  or  wool,  forward  from  under  the  pressing- 
rollers  marked  I),  by  being  squeezed  together  with  the  weights 
and  crooks  marked  n,  a,  locked  to  the  small  part  of  the  rollers 
marked  C.  There  is  a  belt  of  smooth  cloth  marked  E,  moving 
on  two  rollers,  which  are  turned  by  the  wheel  marked  F,  on  the 
axis  of  the  fluted  roller;  at  the  opposite  end  of  which,  as  at 
the  mark  G,  is  a  nut,  which  turns  the  wheel  marked  H,  on 
whose  axis  is  another  nut,  turning  the  wheel  marked  I,  and 
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thereby  the  cylinder  marked  H,  willi  all  its  rollers.  These 
rollers  move  in  curved  pieces  of  wdixlcn  metal,  marked  K. 
which,  to  prevent  cciofusion,  are  not  represented  in  their  places; 
they  have  slils  in  (hem  in  '.vliii-h  (he  rollers'  axes  arc  guidcil. 
but  so  deep  as  at  all  times  tosullcr  the  rollers  to  press  upon  the 
cylinder.  These  rollirs  arc  covered  with  cloth  and  leather. 
The  top  roller  is  about  ten  pounds  weight,  decreasing  to  the 
sixth  roller,  which  is  only  about  one  pound  weight :  the  yarn  is 
liirncd  by  the  spindles  marked  Ij,  and  rubbe<l  over  the  wet  clotli 
belt  if  spinning  linen  yarn,  but  if  spinning  worsted  yarn  the 
belt  must  be  removed,  that  it  may  not  touch  it  as  it  passes  to  the 
spool,  which  it  coils  round  as  fast  as  the  rollers  let  it  out.  Tho 
spindles  marked  C  arc  turned  by  a  bolt  from  the  wheel  marked 
M,  which  derives  its  motion  from  the  mill,  and  by  a  wheel  on 
its  axis  communicates  il  to  the  roller  under  the  mark  C  by  the 
wheel  marked  F,  and  so  to  the  rest,  as  above  described.  The 
hemp,  tow,  llax,  or  wool,  is  twined  in  the  sa^ie  manner  as  cotton 
is  by  mills. 

YAW,  the  movement  by  whieli  a  ship  deviates  from  the  line 
of  her  course  towards  the  right  or  Icli  in  s;?ering. 

YAWL,  a  boat  usually  rowed  with  four  or  six  oars.  See  the 
article  Boat. 

YEAR,  in  Astronomy  and  Chronology,  the  portion  of  lime 
occupied  by  the  sun  in  passing  over  the  twelve  signs  of  the 
zodiac,  and  in  which  is  comprehended'  the  several  changes  of 
the  seasons.  The  mean  solar  year,  according  lo  the  observa- 
tions of  the  best  modern  astronomers,  contains  3G;jdays,  .'j  hours, 
48  minutes,  48  seconds  ;  the  quantity  assumed  by  the  authors 
of  the  Gregorian  calendar,  is  .30.0  days,  6  hours,  4!>  minutes  ;  but 
in  the  civil  or  popular  account  the  year  contains  3C.j  days, 
(i  hours,  or  rather  3G.J  days  for  three  years  in  succession,  and 
every  fourth  year  3GC  days.     See  Bisskxtilr. 

The  vicissitude  of  seasons  seems  to  have  given  occasion  to 
the  first  institution  of  the  year.  Man,  naturally  curious  to 
know  the  cause  of  their  diversity,  soon  conjectured  that  it 
depended  upon  the  motion  of  the  sun,  and  thcrefo/e  gave  the 
name  year  lo  the  space  of  time  in  which  that  luminary  secnieil 
to  perform  his  whole  course,  by  returning  again  to  the  s&me 
point  of  its  orbit.  According  to  the  accuracy  of  their  observa- 
tions, llie  year  of  some  nations  was  more  perfect  than  that  of 
others,  but  none  of  them  (|uito  exact,  nor  wlio^e  parts  did  not 
shift  with  regard  to  the  parts  of  the  sun's  course. 

According  lo  Herodotus,  it  w as  the  Egyptians  who  first  formed 
the  year,  making  it  to  consist  of  3'iO  days,  wliicli  they  subdi- 
vided into  12  months,  of  30  days  each.  Mercury  Trismegistus 
added  five  days  more  to  the  account;  and  which  form  of  the 
year,  Thales  is  said  to  have  instituted  amongst  the  Greeks  ; 
and  hence,  with  successive  improvements,  it  has  been  handed 
down  to  the  moderns. 

The  Solar  Year,  is  either  astronomical  or  civil. 

The  Aslionomkal  Solar  Year,  is  that  which  is  precisely 
determined  by  astronomical  observations,  and  is  of  two  kinds, 
tropical,  and  sidereal  or  astral. 

Tropical  or  Natural  Yeak,  is  the  time  which  the  sun,  or 
rather  the  earth,  employs  in  passing  through  the  12  signs  of  the 
zodiac,  and  which,  as  stated  above,  contains  30.1  days,  5  hours, 
48  minutes,  48  seconds,  which  is  the  only  natural  year,  because 
it  always  keeps  the  same  seasons  in  llie  same  iiioiilhs. 

Sidereal  y EAR,  or  Astral  Year,  is  the  space  of  time  the  sun 
takes  in  passing  from  any  fixed  star,  till  bis  return  to  it  again. 
This  consists  of  3G6  days,  G bonis,  !J  minutes.  11  seconds,  being 
20  minutes,  21)  seconds  longer  than  the  liuc  solar  year. 

Atiomalistic  Yv.AK,  is  the  interval  which  is  occupied  by  the 
sun  in  passing  from  apogee  to  apogee,  or  from  perigee  to  peri- 
gee :  it  is  greater  than  the  sidereal  year  by  the  time  required 
to  describe  the  annual  progression  of  the  apogee.  The  length 
of  the  anomalistic  year  is  36ij  days,  6  hours,  14  minutes, 
1  second. 

Lunar  Year,  is  the  space  of  12  lunar  months.  Hence,  from 
the  two  kinds  of  synodieal  lunar  months,  then'  arise  two  kinds 
of  lunar  years  ;  the  one  astronomical,  the  other  civil. 

Lunar  Astronomical  Year,  consists  of  12  lunar  synodieal 
months  ;  and  therefore  contains  3.'>4  days,  8  hours,  48  minutes, 
38  seconds,  and  is  therefore  10  days,  21  hours,  0  minutes.  10 
seconds,  shorter  than  the  solar  year.  A  dillcrence  which  is  the 
foundation  of  the  epact. 
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Lunar  Civil  Year,  is  either  the  common  or  embolisraic. 

T\\t  Common  Lunar  Yeah,  consists  of  12  lunar  civil  months; 
and  therefore  contains  354  days.     And 

The  Emholismic,  or  Intercalary  Lunar  Year,  consists  of 
13  lunar  civil  months,  and  therefore  contains  'Mi  days. 

Thus  far  we  have  considered  years  and  months  with  regard 
to  astronomical  principles,  upon  which  the  division  is  founded. 
By  this,  the  various  forms  of  civil  years  that  have  formerly 
obtained,  or  that  do  still  obtain,  in  divers  nations,  are  to  be 
examined. 

Civil  Year,  is  that  form  of  the  year  which  every  nation  has 
contrived  or  adopted  for  computing  their  time  by.  Or  the  civil 
is  the  tropical  year,  considered  as  only  consisting  of  a  certain 
number  of  H  hole  days :  the  odd  hours  and  minutes  being  set 
aside,  to  render  the  computation  of  time,  in  the  common  occa- 
sions of  life,  more  easy.  As  the  tropical  year  is  365  days, 
6  hours,  49  minutes,  or  almost  365  days,  6  hours,  which  is  365 
days  and  a  quarter;  therefore,  if  the  civil  year  be  made  365 
days,  every  fourth  year  it  must  be  366  days,  to  keep  nearly  to 
the  course  of  the  sun.  And  beuce  the  civil  year  is  either  com- 
mon or  bissextile. 

Common  Civil  Year,  is  that  consisting  of  365  days  ;  having 
seven  months  of  31  days  each,  four  of  30  days,  and  one  of 
28  days;  as  indicated  by  the  following  well-known  memorial 
verse  : —  » 

Thirty  days  hath  September, 
April,  June,  and  November; 
Fetiruary  twenty-eight  alone, 
And  all  the  rest  have  thirty-one. 

Bissextile,  or  Leap  Year,  contains  366  days,  having  one  day 
extraordinary,  called  the  intercalary,  or  bissextile  day,  and 
takes  place  every  fourth} ear.  This  additional  day  to  every 
fourth  year  was  first  introduced  by  Julius  Cajsar,  who,  to  make 
the  civil  years  keep  pace  with  the  tropical  ones,  contrived  that 
the  six  hours  whicli  the  latter  exceeded  the  former  should 
make  one  day  in  four  years,  and  be  added  between  the  2-lth 
and  23d  of  February,  which  was  their  6th  of  the  calends  of 
March  ;  and  as  they  then  counted  this  day  twice  over,  or  had 
bis  sexto  calendas,  hence  the  year  itself  came  to  be  called  his 
sextus,  and  bissextile.  However,  among  us,  the  intercalary  day 
is  not  introduced  by  counting  the  23d  of  February  twice  over, 
but  by  addi'ig  a  day  at  the  end  of  that  month,  which  therefore 
in  that  year  contains  29  days.  A  farther  reformation  was  made 
in  the  civil  year  by  pope  Gregorj'. 

The  civil  or  legal  year,  in  England,  formerly  commenced  on 
the  day  of  the  Annunciation,  or  25th  of  March  ;  though  the 
historical  year  began  on  the  day  of  tht  circumcision,  or  1st  of 
January ;  on  which  day  the  German  and  Italian  year  also 
begins.  The  part  of  the  year  between  these  two  terms  was 
usually  expressed  both  ways;  as  1745  6,  or  174^.  But  by  the 
act  for  altering  the  style,  the  civil  year  now  commences  with 
the  1st  of  January. 

Ancient  Roman  Year.  This  was  the  lunar  year,  which,  as 
first  settled  by  Romulus,  contained  only  ten  months,  of  unequal 
numbers  of  days,  in  the  following  order,  viz.: — March  31; 
.\pril  30  ;  May  31  ;  June  30  ;  Quintilis  31  ;  Sextilis  30  ;  Septem- 
ber 30  ;  October  31;  November  30;  December  30 ;  in  all  304 
days  ;  which  came  short  of  the  true  lunar  year  by  50  days,  and 
(if  the  solar  by  61  days.  Hence,  the  beginning  of  Romnlus's 
year  was  vague,  and  unfixed  to  any  precise  season  ;  to  remove 
which  inconvenience,  that  prince  ordered  so  many  days  to  be 
added  yearly  as  would  make  the  state  of  the  heavens  correspond 
to  the  first  month,  without  calling  them  by  the  name  of  any 
month.  Numa  Pompiiius  corrected  this  irregular  constitution 
of  the  year,  composing  two  new  months,  January  and  February, 
of  the  days  that  were  to  be  added  to  the  former  year.  Thus 
Nunia's  year  consisted  of  12  months,  of  dillerent  days,  as 
follow,  viz. : — 

January  29 ;     -     -     February      28 ;     -     -     March         31  ; 

April         29;     -     -     May  31  ;     -     -     June  29; 

Quintilis  31;     -     -     Sextilis         29;     -     -     September29; 

October  31;     -     -     November    29;     -     -     December  29; 
In  all  .355  days;  therefore  exceeding  the  quantity  of  a  lunar 
civil  year   by  one  day  ;  that  of  a  lunar  astronomical  year  by 
15  hours,  U  minutes,  22  seconds;  but  tailing  short  of  the  com 


mon  solar  year  by  10  days,  so  that  its  beginning  was  slil. 
vague  and  unfixed.  Numa,  however,  desiring  to  have  it  begin 
at  the  winter  solstice,  ordered  22  days  to  be  intercalated  in 
February  every  second  year,  23  every  fourth,  22  every  sixth, 
and  23  every  eighth  year.  But  this  rule  failing  to  keep  matters 
even,  recourse  was  had  to  a  new  way  of  intercalating;  and 
instead  of  23  days  every  eighth  year,  only  15  were  to  be  added. 
The  care  of  the  whole  was  committed  to  the  pontifex  inaximus  ; 
who,  however,  neglecting  the  trust,  let  things  run  to  great  con- 
fusion. And  thus  the  Roman  year  stood  till  Julius  Caesar 
reformed  it. 

The  Ancient  Egyptian  Ye  Mi.,  called  also  the  year  of  Nabonas- 
sar  on  account  of  the  epochaof  Nabonassar,  is  the  solar  year  of 
365  days,  divided  into  12  months  of  30  days  each,  besides  five 
intercalary  days  added  at  the  end.  The  names,  &,c.  of  the 
months  are  as  follows:— 1.  Troth.  2.  Paophi.  3.  Athyr.  4. 
Chojac.  5.  Tybi.  6.  Mecheir.  7.  Phamenoth.  8.  Pharmu- 
thi.  9.  Pachon.  10.  Pauni.  11.  Epiphis.  12.  Mesori ;  beside  the 
i)  fxtpat  iirayofiivai. 

The  Ancient  Greek  Year,  was  lunar;  consistii:gof  12  months, 
whicli  at  first  had  30  days  apiece,  then  alternately  30  and 
29  days,  compared  from  the  first  appearance  of  the  new  moon; 
\iith  the  addition  of  an  emholismic  month  of  30  days  every  3d, 
5th,  8th,  nth,  14th,  16th,  and  19th  year  of  a  cycle  of  19  years; 
in  order  to  keep  the  new  and  full  moons  to  the  same  terms  or 
seasons  of  the  year.  Their  year  commenced  with  that  new 
moon,  the  full  moon  of  which  comes  next  after  the  summer 
solstice.     The  order,  &e.  of  their  months  was  thus  : — 

1.  '¥.t:aT0fi(3aiu>v,  containing  29  days.  2.  MijTayuTvmv,  30. 
3.  'Botjdpofitwv,  29.  4.  MaenaKTijpHiiv,  30.  5.  Ilvave^uov  29.  6. 
Yiocml^Hfiv,  30.  7.  rafitjXtuiv,  29.  8.  AiQtetjpioiv,  30.  9.  EXa^r/Po- 
Xiioi',  30.  10.  Mavii^^iwi/,  30.  11.  QapyijXuov,  29.  13.  S/ctpo^o- 
puor,  30. 

The  Ancient  Jewish  Year,  is  a  lunar  year,  consisting  com- 
monly of  II  months,  which  alternately  contain  30  and  29  days. 
It  was  made  to  agree  with  the  solar  year,  either  by  the  adding 
of  11,  and  sometimes  12  days,  at  the  end  of  the  year,  or  by  an 
embolistic  month.  The  names  and  quantities  of  the  months 
stand  thus: — 1.  Nisan,  or  Abib,  .30  days.  2.  Jiar,  or  Zius,  29. 
3.  Siban,  or  Siwan,  30.  4.  Thammuz,  or  Tamniuz,  29.  5.  Ab, 
30.  6.  Elul,  29.  7.  Tisri,  or  Ethanim,  30.  8.  Marchcsvan,  or 
Bull,  29.  9.  Cisleu,30.  10.  Tebeth,  29.  11.  Sabat,  or  Sche- 
beth,  30.  12.  Adar,  in  the  einbolismic  year,  30-  Adar,  in  the 
common  year,  was  but  29.  Note,  in  the  defective  year,  Cisleo 
was  only  29  days;  and  in  the  redundant  year,  Marchesvan 
was  30. 

The  Pej-sian  Year,  is  a  solar  year  of  about  365  days,  consist- 
ing of  12  months  of  30  days  each,  with  five  intercalary  days 
added  at  the  end. 

The  Arabic,  Mahometan,  and  Turkish  Year,  called  also  the 
year  of  the  Hegira,  is  a  lunar  year,  equal  to  354  days,  8  hours, 
and  48  minutes,  and  consists  of  12  months,  which  contain  alter- 
nately 30  and  29  days. 

The  Hindoo  Year  differs  from  all  these,  and  is  indeed  dif- 
ferent in  difi'erent  provinces  of  India.  The  best  account  that 
we  have  of  it  is  by  Mr.  Cavendish,  in  the  Philosophical  Trans- 
actions of  the  Royal  Society  for  the  year  1792. 

Year  and  Day,  is  a  time  that  determines  a  right  in  many 
cases ;  and  in  some  works  an  usurpation,  and  in  others  a  pre- 
scription ;  as  in  case  of  an  estray,  if  the  owner,  proclamation 
being  made,  challenges  it  not  within  the  time,  it  is  forfeited.  So 
is  the  year  and  day  given  in  case  of  appeal ;  in  case  of  descent 
after  entry  or  claim,  if  no  claim  upon  a  fine  or  writ  of  right  at 
the  common  law  ;  so  of  a  villain  remaining  in  ancient  demesne  ; 
of  a  man  sore  bruised  or  wounded  ;  of  protections  ;  essoins  in 
respect  of  the  king's  service  ;  of  a  wreck ;  and  divers  other 
cases. 

YE.'VRDAY  AND  Waste,  is  a  part  of  the  king's  prerogative, 
whereby  he  challenges  the  profits  of  their  lands  and  tenements 
for  a  year  and  a  day,  that  are  attainted  of  petty  treason  or  felony, 
whoever  is  lord  of  the  manor  where  the  lands  or  tenements 
belong  ;  and  not  only  so,  but  in  the  end  may  waste  the  tene- 
ments, destroy  the  houses,  root  up  the  woods,  gardens,  and 
pasture,  and  plough  up  the  meadows,  except  the  lord  of  the  fee 
agrees  with  him  for  redemption  of  such  waste,  afterward  restor- 
ing it  to  the  lord  of  the  fee. 
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YEARS.  K>TATK  FOR.  Tenniil  lor  term  of  years,  is  wlicre  a 
man  Ids  lands  or  tinrnidits  to  another,  tor  a  certain  term  of 
years  agreed  upon  between  the  lessor  and  lessee  ;  and  when 
the  lessee  enters  by  forceof  the  lease,  then  he  is  tenant  t'ur  term 
of  years. 

Yl'IAST,  is  the  harm  or  froth  uhieh  rises  in  hccr,  and  other 
m  lit  li<|iiors,  iliirinp;  a  state  of  fernicnialion.  When  lliroun  up 
by  one  (piantity  of  malt  or  vinou.s  liipiid,  it  may  he  preserved, 
to  be  put  into  anotliirat  a  future  period,  on  which  it  will  exert 
a  similar  lVrnientati\e  action.  ■  Yeast  is  likewise  used  in  the 
makiii;;  of  liread.  which  without  such  an  addition  would  l)0 
heavy  and  onwiiolcsoinc. 

YKl.LOW,  N\ri,is,  a  fine  pigment,  so  called  from  the  city 
in  which  it  uas  long  prepared, 

YliOiMAN,  is  defined  to  be  one  that  has  foe  land  of  40s.  a 
year;  who  was  thereby  heretofore  (|ualilied  to  serve  on  juries, 
and  can  yet  Yolc  for  knights  of  the  shire,  and  do  any  other  act 
where  the  law  rr(|uires  one  that  is  jiihIiks  it  lif/alis  homo. 

Ykom  AN,  an  inferior  odiecr  under  the  boatswain,  gunner,  or 
carpenter  of  a  ship  of  war,  and  usually  charged  with  the  stow- 
age, account,  and  distribution  of  their  respective  stores. 

Ykoman  (if  I  he  (iutiril,  one  belonging  toa  sort  of  foot  guards, 
who  attend  at  the  palace.  The  yeomen  wore  uniforndy  required 
to  be  six  feet  high.  They  are  in  nund)er  1(H)  on  constant  duty, 
and  70  olV  duly.  The  ono  half  carry  arquebuses,  and  the  other 
pertuisans.  Their  attendance  is  confined  to  the  sovereign's 
person,  both  at  home  and  abroad.  They  are  clad  after  the 
mantier  of  king  Henry  VIII. 


Yf)KE.  in  Agriculture,  a  frame  of  wood  fitted  over  the  necks 
of  oxen,  whereby  they  are  coupled  together,  and  harnessed  to 
the-  plough. 

Yoke,  a  small  board  uhieh  crosses  the  upper  end  of  a  boat's 
rudder  at  right  augb's,  and  having  two  lines  extending  from 
its  opposite  extremiiies  to  the  stcrn-slicets  of  the  boat,  tvbercby 
she  is  steered  as  uilh  a  tiller. 

YOLK,  is  an  animal  soap,  the  natural  defence  of  the  wool  of 
sheep.  In  washing  sliei  p,  the  use  of  water  containing  the  car- 
bonate of  linio  should  be  avoided  ;  for  this  substance  decom- 
poses the  yolk  of  the  wool,  and  wool  often  washed  in  calcare- 
ous water  becomes  rough  and  more  brittle.  I'he  finest  wool, 
such  as  that  of  the  Spanish  and  .Saxon  sheep,  is  most  abundant 
in  yolk.  M.  Vauqiielin  has  analyzed  several  diflercnt  species 
of  yolk,  and  has  found  ihe  principal  part  of  all  of  them  a  soap, 
with  a  basis  of  polassa  (i.  v.  a  compound  of  oily  matter  and 
potassa,)  with  a  little  oily  matter  in  excess. 

Yolk  is  also  the  yellow  substance  found  in  the  middle  of 
an  egg,  by  which  the  chicken  is  supported  before  its  exclusion 
from  the  shell  ;  and  even  afterwards,  a  portion  being  received 
into  its  belly,  it  is  its  only  source  of  nourishment  for  a  cuDsi- 
dorable  time. 

YOIINKKR,  a  general  name  for  a  stripling  in  the  service. 

YTTUI.A.  This  is  anew  earth,  discovered  in  1794,  by  Prof. 
Gadolin.  in  a  stone  from  Yttorby  in  .Sweden.  Yttria  is  per- 
fectly white  when  not  contaminated  with  oxide  of  maganese, 
from  which  it  is  not  easily  freed.  Its  specific  gravity  is  4'tM'2. 
It  has  neither  taste  nor  smell. 
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Jlj^  the  twenty-fourth  and  last  Ictler  of  our  alphabet.  In  ab- 
breviations this  letter  formerly  stood  as  a  mark  lor  several  sorts 
of  weights  :  sometimes  it  signified  an  ounce  and  a  lialf,  and 
very  frequently  it  stood  for  half  an  ounce  ;  soniclimes  for  the 
eighth  part  of  an  ounce,  or  a  dram  troy  weight  ;  and  has  in  ear- 
lier times  been  used  to  express  the  third  part  of  an  ounce,  or 
eight  scruples.  ZZwere  used  by  some  of  the  ancient  physi- 
cians to  express  myrrh,  and  at  present  they  are  often  used  to 
signify  zinziber  or  ginger. 

Z.AFFRE,  is  the  oxyde  of  cobalt,  employed  for  painting  pot- 
tery-ware  and  cobalt  of  blue  colour. 

ZEA  M.AiZK,  or  Indian  Cum,  in  Botany,  a  genus  of  the  mo- 
noecia  triandria  class  and  order,  Natural  order  of  graiuina  or 
grasses.  Essential  character:  males  in  distinct  spikes  ;  calyx, 
glume  two-flowered,  awnless:  corolla,  glume  two  llowed  :  awn- 
less;  female,  calyx  glume  one-flowered,  Iwo-valved ;  corolla, 
glume  four-valved  ;  style  one,  filiform  pendulous  ;  seeds  soli- 
tary, immersed  in  an  oblong  receptacle.  Thcie  is  but  one  spe- 
cies, viz.  Z.  mays,  Indian  corn,  or  maize  and  several  varieties. 
See  Mauf,  or  Maise. 

ZENITH,  an  Arabic  word,  used  in  astronomy  to  denote  the 
vertical  point  of  the  heavens,  or  that  point  directly  over  our 
heads.  The  zenith  is  called  the  pole  of  the  horizon,  being  U0° 
distant  from  every  point  of  that  circle. 

Zenith  Distance,  the  arc  intercepted  between  any  celestial 
object  and  the  zenith,  being  the  siime  as  the  co-altitude  of  an 
object. 

ZEOLITE.  This  stone  was  fir.st  described  by  Cronstedt  in 
the  Stockholm  Transactions  for  17r)(!.  It  is  sometimes  found 
amorphous  and  crystallized.  The  pritnitivc  form  of  its  crystal 
is  a  rectangular  prism,  whose  bases  are  squares.  The  most 
common  variety  is  a  long  four-sided  prism  terminated  by  low 
four-sided  pyramids. 

ZERO.  'The  commencement  of  a  scale  of  the  thermometer 
marked  0.  In  Fahrenheit's  thermometer,  zero  is  .32°  below- 
freezing  point.  In  Reaumur's  thermometer,  and  in  the  centi- 
grade iheruiometcr,  zero  coincides  with  the  freezing  point  of 
water. 


ZETETIC  Method,  an  old  terra  for  «Iiat  we  now  call  analytic 
method. 

ZIMOME.  If  the  gluten  of  wheat  be  treated  with  alcohol,  it 
is  reduced  by  the  loss  of  water  and  gliadino  to  one-third  of  its 
bulk,  which  consists  of  zimonie.  Zimome  is  a  shapeless  mass, 
rough,  and  destitute  of  cohesion.  It  is  heavier  than  water.  It 
is  soluble  in  vinegar  ami  the  mineral  acids,  at  a  boiling  tem- 
perature.    Zimome  is   found  in  various  vegetables. 

ZINC,  in  Chemistry  and  Mineralogy,  a  metal  unknown  to 
the  ancients,  though  they  were  acquainted  with  calamine,  one 
of  its  ores,  and  the  elle<-t  which  this  had  in  converting  copper 
into  brass.  Zinc  has  usually  been  ranked  among  those  metals 
which,  from  their  imperfect  ductility  and  malleability,  were 
long  denominated  semi-metals.  It  was  known,  that  by  uniform 
pressure  zinc  might  be  extended  into  thin  plates,  and,  more 
lately,  it  has  been  discovered,  that,  at  a  eeriain  temperature,  it 
has  so  much  malleability  and  ductility  that  it  can  be  lameilated 
and  drawn  into  wire. 

Zinc  is  of  a  white  colour  with  a  shade  of  blue  ;  in  afresh  frac- 
ture it  is  possessed  of  considerable  lustre.  It  is  hard,  and  not 
easily  cut  with  a  knife.  The  specific  gravity  is  nearly  7"2.  The 
oiesofzinc  are  calauiine  and  blende.  Calamine  is  an  oxide, 
froquonlly  with  a  portion  of  carbonic  acid  :  blende  is  a  sulphu- 
ret,  containing  also  some  iron  and  other  extraneous  matters. 
Zinc  is  melted  by  a  moderate  heat,  and  the  fused  mass,  on  cool- 
ing, forms  regular  crystals.  Though  scarcely  altered  by  expo- 
sure to  the  air  at  a  low  temperature,  yet  it  is  rapidly  oxydized 
by  one  amounting  to  ignition.  When  kept  in  a  degree  of  heat 
barely  sulfieiont  for  its  fusion,  zinc  bcenmes  covered  with  a  grey 
oxide.  IJut  when  thronnintoa  crucible  or  deep  earthen  pot. 
heated  to  whiteness,  it  suddenly  inllames,  burns  with  a  beauti- 
ful white  flame,  and  a  while  and  light  oxide  sublimes,  having 
considerable  resemblance  to  carded  wool.  It  is  brittle,  and  has 
not  been  applied  to  any  use.  Zinc  may  be  combined  with  mer- 
cury, either  by  triturating  the  metal  together,  or  dropping  mer- 
cury into  melted  zinc.  This  amalgam  is  used  to  rub  on  elec- 
trical machines,  in  order  to  excite  electricity.  Zinc  combines 
readily  with  copper,  and  forms  one  of  the  most  useful  of  all  the 
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metallic  alloys.  The  meta!s  are  usaally  combined  together  by 
stratifying  plates  of  copper,  and  native  oxide  of  zinc  combined 
with  carbonic  acid,  called  calamine,  and  applying  heat.  When 
the  zinc  does  not  exceed  a  fourth  part  of  the  copper,  the 
alloy  is  known  by  the  name  of  brass.  It  is  of  a  beautiful  yel- 
low colour,  more  fusible  than  copper,  and  not  so  apt  to  tarnish. 
It  is  malleable,  and  so  ductile  that  it  may  be  drawn  out  into 
wire.  Its  density  is  greater  than  the  mean.  It  ought  to  be  by 
calculation  7-6,  but  it  actually  is  8'4  nearly,  so  that  its  density 
is  increased  by  about  one-tenth.  When  the  alloy  contains 
three  parts  of  zinc  and  four  of  copper,  it  assumes  a  colour 
nearly  the  same  with  gold,  but  it  is  not  so  malleable  as  brass. 
It  is  then  called  pinchbeck,  prince's  metal,  or  Prince  Rupert's 
metal.  Brass  was  known  and  very  much  valued  by  the  ancients. 
They  used  an  ore  of  zinc  to  form  it,  which  they  called  cadmia. 
To  bra5S  they  gave  the  name  of  orichalcum.  Their  as  was  cop- 
per, or  rather  bronze. 

ZIRCON,  in  Mineralogy,  the  name  of  a  genus  containing  two 
species,  viz.  hyacinth  and  zircon.  It  is  found  commonly  in 
roundish  angular  pieces,  which  have  almost  always  rounded 
angles  and  edges.  Specific  gravity  about  4'6.  The  constitu- 
ent parts  are,  according  to  Klaproth, 

Zirconia, 69  0 

Silica, 26-5 

Oxide  of  iron, 0'5 

Loss 4'0 

1000 

ZIRCONIA,  was  first  discovered  in  the  jargon  of  Ceylon,  by 
Klaproth,  in  1789,  and  it  has  since  been  found  in  the  jacinth. 
Zircon  is  a  fine  white  powder,  without  taste  or  smell,  but  some- 
limes  harsh  to  the  touch.  It  is  insoluble  in  water;  yet  if  slowly 
dried,  it  coalesces  rnto  a  semi-transparent  yellowish  mass,  like 
gum-arabic,  which  retains  one-third  its  weight  of  water.  It 
unites  with  all  acids.  It  is  insoluble  in  pure  alkalies  ;  but  the 
alkaline  carbonates  dissolve  it.  Heated  with  the  blow-pipe, 
it  docs  not  melt,  but  emits  a  yellowish  phosphoric  light.  There 
is  the  same  evidence  for  believing  that  zirconia  is  a  compound 
of  a  metal  and  oxygen,  as  that  afforded  by  the  action  of  potas- 
sium on  the  other  earths. 

ZIZANIA,  a  genus  of  plants  of  the  class  monoecia,  order 
hexandria,  and  iu  the  natural  system  arranged  under  the  fourth 
order  gramina. 

ZODIAC,  in  Astronoiny,  an  imaginary  ring  nr  broad  circle 
in  the  heavens,  in  form  of  a  belt  or  girdle,  within  which  the 
planets  all  make  their  excursions.  In  the  very  middle  of  it 
runs  the  ecliptic,  or  path  of  the  sun  in  his  annual  course  ;  and 
its  breadth,  comprehending  the  deviations  or  latitudes  of  the 
earlier  known  planets,  is  by  some  authors  accounted  IG,  some  1 8, 
and  others  20  degrees.  The  zodiac  cutting  the  equator  obliquely, 
makes  with  it  the  same  angle  as  the  ecliptic,  which  is  its  mid- 
dle line,  which  angle,  continually  varying,  is  now  nearly  equal 
to  23°  28' ;  which  is  called  the  obliquity  of  the  ecliptic,  and 
constantly  varies  between  certain  limits  which  it  can  never 
exceed. 

The  zodiac  is  divided  into  12  equal  parts  of  30  degrees  each, 
nailed  the  signs  of  the  zodiac,  being  so  named  from  the  con- 
stellations which  anciently  occupied  them.  But  the  stars  hav- 
ing a  motion  from  west  to  east,  those  constellations  do  not  now 
correspond  to  their  proper  signs  ;  from  whence  arises  what  is 
called  the  precession  of  the  equinoxes.  And  therefore  when  a 
star  is  said  to  be  in  such  a  sign  of  the  zodiac,  it  is  not  to  be 
understood  of  that  constellation,  but  only  of  that  dodecatemory 
or  I2th  part  of  it. 

It  is  a  curious  tact,  that  the  solar  division  of  the  Indian  zodiac  is 
the  same  in  substance  with  that  of  the  Greeks,  and  yet  that  it  has 
not  been  borrowed  either  from  the  Greeks  or  the  Arabians.  The 
identity,  or  at  least  striking  similarity,  of  the  division  is  univer- 
sally known  ;  and  Montucla  has  endeavoured  to  prove  that  the 
Brarains  received  it  from  the  Arabs.  His  opinion  has  been 
very  generally  admitted  ;  but  in  the  second  volume  of  the  Asia- 
tic Researches,  Sir  William  Jones  asserts  that  neither  of  these 
nations  borrowed  that  division  from  the  other  ;  that  it  has  been 
known  among  the  Hindoos  from  time  inunemorial  ;  and  that  it 
was  probably  invented  by  the  first  progenitors  of  that  race, 
whom  he  considers  as  the  most  ancient  of  mankind, before  their 


dispersion.     The  Greek  zodiac  originally  contained  only  eleven 
signs  ;  the  Scorpion  in  their  zodiac  occupying  the  place  of  two. 

Tlie  Zodiacs  of  Esnesh  and  Deiide)  a. —These  monuments 
represent  the  actual  state  of  the  heavens  at  the  solstice  period, 
i.  e.  the  year  2782  b  c,  or  the  year  1322  B.  c,  or  the  year  138  A.  c. 
the  solstice  period  being  14G0  jears. 

Received  chronology  assigns  a  period  of  5824  years  from 
the  Creation  to  1820  of  the  Christian  aera.  The  Samaritan  text 
of  the  scriptures  makes  the  world  to  have  been  created  G065 ; 
the  Septuagint  7210  years ;  and  it  is  7508  years  since  the  crea- 
tion, according  to  the  testimony  of  Josephus.  The  mean  of  all 
these  dates  will  be  G651  years,  and  which  is  perhaps  not  far 
from  truth.  If  we  adopt  the  chronology  of  the  LXX.  the  period 
of  7210,  from  the  creation  to  the  year  1820  of  our  aera,  may  be 
divided  thus  :— 2262  years  from  the  creation  to  the  deluge,  and 
3128  years  from  the  deluge  to  the  birth  of  our  Saviour.  With 
this  system  of  chronology  we  shall  be  able  to  explain  consist- 
ently the  age  of  these  zodiacs. 

In  the  year  4189  of  the  Julian  period,  Cambyses  conquered 
Egypt;  at  the  end  of  39 years  the  people  revolted  ;  in  two  years 
after  they  were  compelled  to  submit  again  to  their  tyrants. 
Under  the  reign  of  Artaxerxes,  about  21  years  after  their  first 
emancipation,  they  again  took  arms,  and  drove  the  Persians 
back  into  Asia  ;  in  five"  years  after,  they  were  compelled  to 
receive  the  law  from  a  Persian  satrap  ;  but  after  an  interval  of 
80  years  they  revolted  a  third  time,  and  resisted  their  invaders 
for  25  years  ;  at  length  they  yielded  ;  and  in  the  eighteenth  year 
following,  Egypt  submitted  to  the  arms  of  Alexander.  During 
these  wars  the  sciences  ceased  to  flourish  ;  priests  and  learned 
men  were  sacrificed  by  Cambyses  ;  the  temples  of  the  gods  were 
defaced,  their  images  mutilated  ;  and  if  in  the  most  splendid 
eras  of  her  prosperity  the  priests  of  Egypt  never  imparted  their 
knowledge  to  the  public,  there  is  little  ground  to  suppose  that 
the  remnant  who  guarded  its  last  faint  embers  would  be  willing 
the  conquering  Greeks  should  light  the  torch  of  science  in  the 
dying  flame.  But  when,  where,  and  by  whom  the  severer 
sciences  of  geometry  and  astronomy,  as  transmitted  by  the 
Egyptians  to  the  Greeks,  were  constructed,  is  not  ea.sy  to  decide. 
At  some  remote  period  there  were  mathematicians  and  astro- 
nomers who  knew  the  sun  to  be  the  centre  of  the  planetary 
system,  and  that  the  earth,  itself  a  planet,  revolves  round  the 
central  fire;  who  described  the  orbits,  and  calculated  the  returns 
of  comets  ;  who  indicated  the  number  of  solar  years  contained 
in  the  great  circle,  by  multiplying  a  period  of  180  years  by 
another  period  of  144  years  ;  who  reckoned  the  sun's  distance 
from  the  earth  by  a  measurement  equal  to  800,000,000  Olympic 
stadia,  and  who  must  therefore  have  taken  the  parallax  of  that 
luminary  by  a  method  little  inferior  to  that  now  in  use,  and 
certainly  much  more  correct  than  that  adopted  by  Hipparchus ; 
who  fixed  the  moon's  distance  from  the  primary  planet  at  59 
seraidiameters  of  the  earth;  who  had  measured  the  circum- 
ference of  our  globe  with  so  much  exactness,  that  their  calcula- 
tions only  difl'ered  by  a  few  feet  from  that  made  by  our  modern 
geometricians;  who  held  that  the  Moon  and  the  other  planets 
were  worlds  like  our  own,  and  that  the  Moon  was  diversified 
by  valleys,  mountains,  and  seas ;  who  asserted  that  there  was 
yet  a  planet  which  revolved  round  the  Sun,  beyond  the  orbit  of 
Saturn  ;  who  reckoned  the  planets  to  be  16  in  number ;  and  who 
calculated  the  length  of  the  tropical  year  within  three  minutes 
of  the  true  time. — {See  Sir  W.  Drummond's  Essay  on  the  Science 
of  the  Egyptians  and  Chaldeans. 

Before  the  deluge,  men  lived  usually  800  or  900  years.  In 
so  many  years  every  individual  had  time  to  make  great  progress 
in  knowledge  ;  he  could  devote  whole  centuries  to  any  one  pur- 
suit ;  during  as  many  centuries  he  could  verify  his  experiments  ; 
andif  a  largeproportionof  society  wasthenraised  abovethe  prcs. 
sure  of  artua!  want,  the  arts  and  sciences  of  the  descendants 
of  Noah  were  in  all  probability  as  well  known  in  the  2262  years 
that  elapsed  between  the  creation  and  the  deluge,  as  in  a  few 
centuries  they  have  reached  so  much  cxcelleuee  in  modern 
times. 

Indeed,  the  Jews,  Syrians,  and  Arabians,  have  numerous 
traditions  of  the  astronomical  knowledge  of  Adam,  Seth,  Enoch, 
and  Ham.  Seth  lived  912  years,  and  to  him  the  Hebrews 
ascribe  the  invention  of  astronomy.  He  is  the  Egyptian 
Thoth.     During  720  years  he  could  observe  the  stars,  which,  in 
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this  period,  wonlil  have  movrd  forwards  111",  or  J  of  n  si^n. 
The  dcsvc'iulaiits  of  Noiili  advaiiccd  in  dilintiit  dirrctioii.s  fruilt 
a  coiiiiiioii  ociitri' ;  liinco  « c  liiiil  all  llii:  Oriental  nations  in 
possession  of  a  zodiac  with  I'i  >ij;ns,  willi  the  txctplion  of  tlic 
Chaldeans,  who  were  IoIIoimiI  in  this  by  the  Alexandrian 
Greeks,  wlio  counted  only  1 1,  allottini;  (iO"  to  Scorpius,  and  not 
admitting  Lihra,  one  common  model  nlu^t  liate  served  all  these 
people  and  nations,  for  tlie  eniblcnis  are  all  alike,  and  a  single 
);lance  al  the  plate  will  set  this  matter  at  rest.  Moreover,  the 
Japetus  of  the  Greeks,  father  of  Altus,  who  is  said  to  have 
invented  the  armillary  sphere,  is  none  other  than  the  Hebrew 
scripture  Japhet  ;  and  thus  ihe  tislimony  of  the  Gr<-eks  proves, 
that  the  immediate  descendants  of  Noah  were  vcrsant  in  astro- 
nomy, in  which  it  is  clear  they  must  have  been  instructed  by 
the  patriarch  and  his  sons. 

Tiioii);h  the  Chaldeans  always  divided  their  zot'inc  into 
II  sijtns,  the  S<:orpion  perhaps  occupying  two  signs,  as  is 
alluded  to  by  Ovid,  lib.  ii.  v.  l'J7,  Metaui. 

"  Scorpios 

I'urriijit  in  sjtntium  siynonim  membra  dnorum." 

But  the  Egyptians  parcelled  it  into  12  siRiis,  ovcrwhich  12  gods 
presided.  "  /JCffi/ptii,"  inc|uit  Servius,  "  diKirteeiin  esse  nsscruiit 
signa  :  Chuliliei  vcio  iindicim  ;  niim  Sc<»inum  <t  Liiirum  unum 
tiffiium  acciiiiunt  ;  Chela:  Scoipii  Libram  faexunt." 

Yet,  though  we  ascribe  the  division  of  the  stars  into  constel- 
lations to  the  antediluvians,  and  assign  to  them  the  invention 
of  the  zodiac,  it  does  not  follow  that  the  postdiluvian  emblems 
and  signs  were  identically  the  same  as  those  which  had 
obtained  before  the  deluge.  Amidst  these  changes,  the  Egyp- 
tians, the  descendants  ol  Ham  or  Cham,  having  adopted  the 
worship  of  the  host  of  heaven,  would  naturally  clioose  such 
oanies  and  symbols  as  suited  their  purposes  and  situation;  and 
while  they  retained  the  ancient  divisions  of  the  z.kipsc,  they 
probably  altered  some  of  the  emblems  by  which  it  was  repre- 
sented. 

Every  thing  in  the  zodiac  of  Dendera  seems  to  prove  that  it 
owed  its  existence  to  the  natives  of  the  soil,  and  could  not  have 
been  constructed  in  the  age  of  Adrian  and  Antoninus  Pius. 
The  emblems  and  figures  are  all  Egyptian.  There  is  nothing 
Greek  in  the  designs.  All  is  Egyptian— astronomy,  mythology, 
symbols,  taste,  style,  manner. 

The  sun's  place  in  the  oblong  zodiac  of  Dendera  is  indicated 
at  the  diyision  of  the  tyyo  scarabae,  or  beetles.  The  small 
scarabEcns  is  next  to  Gemini,  and  the  larger  scarabxus  next  to 
Leo.  The  former  represents  the  ascending  part  of  the  sign 
Cancer,  the  latter  the  descending  part  of  the  same  sign.  The 
relative  proportions  of  these  beetles  is  as  17  to  13,  or  perhaps 
as  IC  to  14.  We  conse(|uenlly  fix  the  date  of  this  zodiac  at 
the  time  vyhen  the  solstitial  colnre  corresponded  with  the  14lh 
degree  of  the  dodecalemorion  of  Cancer,  according  to  the  real 
zodiac.  This  nearlj  corresponds  to  the  first  year  of  the  solstice 
period  of  yvhich  the  Tlioth,  or  beginning,  may  be  fixed  for  the 
year  1.322  B.  c.  It  is  now  2100  years  since  the  sun  at  the  sum- 
mer solstice  quitted  the  dodecalemorion  of  Cancer,  according 
to  the  precession  of  the  equinoxes.  .\nd  if  to  these  21G0  y  ears 
we  add  the  1C°  of  05  descending,  we  shall  give  an  existence  of 
3312  jears,  at  least,  to  the  oblong  zodiac  of  Dendera.  The 
book  of  Job  has  a  biglier  aniiipiity  than  this,  if,  as  is  gener:illy 
supposed,  it  was  written  1700  years  before  our  a-va.  Leo, 
however,  was  once  a  solstitial  sign  ;  Taurus,  then,  opened  tiie 
year.  This  yvas  2500  years  B.C.  The  lion  Hercules  tlieu  sprung 
from  Typhon.  Moyv  did  it  travel  from  Egypt  to  Argolis  ? 
Thus: — the  Nemean  games  were  celebrated  at  the  season  when 
the  sun  in  his  annual  course  is  in  the  sign  of  Leo.  The  Uer- 
cul,  (universal  heal)  the  sun,  took  possession  of  the  sign  Leo, 
at  the  period  of  this  annual  festival.  And  "by  might  not  an 
Egyptian  colony  haye  settled  at  Argolis  four  or  five  centuries 
alter  the  deluge  ;  There  is  no  dillieully  in  giving  an  allirmative 
ansyver,  if  the  chronology  of  the  L\X.  bcadopted.  The  Persian 
symbol  of  a  bee  entering  the  mouth  of  a  lion,  commonly 
known  as  the  Mithraic  lion,  rt  presents  the  sun  entering  Leo; 
and  this  symbol  may  be  referred  to  the  period  when  the  sun  at 
the  summer  scdstice  was  in  the  first  degree  of  Leo. 

The    Eityptians   began   their  sacred   year  with    the    heliacal 
rising  of  Siiius,  Siris,  or  Sothis,  the  star  of  Isis.     The  dog-star 
ll.j. 


is  near  Cancer,  with  which  in  Egypt  it  rises  cosinically  ;  the 
Roman  )ear  comnienceil  with  Aquarius  ;  that  of  the  Egjptianii 
with  (-'an<<'r.  IJut  I  here  observe,  that  .Soth,  a  name  of  the  dog- 
star,  was  also  the  name  of  an  Egyptian  divinity  named  Tholh, 
who  also  presided  over  this  star;  and  Thoth  seems  to  be  the 
same  \»ith  the  Si-lli  of  scripture. 

Oriental  si  holers  interpret  Seth  Tlioth,  Sholh,  Thitt,  by  pns 
suit,  ponere  ;  and  assert,  that  Seth,  Soth,  and  Thoth,  were  only 
dilierent  names  for  the  patriarch  whom  the  Hebrews,  Syrians, 
and  Arabians,  consider  as  the  institutor  of  the  sciences.  Who 
has  not  heard  of  the  tyvo  columns  of  stone  and  brick,  erected  by 
the  descendants  of  Seth,  and  w  hich  Josephus  pretends  to  have 
existed  still  in  the  land  of  Siriad  in  his  time  '.  Manetho,  who 
nourished  .'iOO  years  before  .loscpbus,  says,  he  took  his  history 
from  the  columns  plnccd  in  the  Siriadi  land,  which  had  been 
inscribed  in  the  saereddialici.  and  in  hierogly  pliical  characters, 
by  Tholh,  the  lirsi  llcimes,  before  the  deluge  !  And  the  Ara- 
bians have  a  tradition,  that  llermc'S,  or  Thoth,  invented  his 
hooks,  or  rather  tables  of  brass  or  stone,  in  one  of  the  pyramids, 
before  the  deluge.  SirW.  Drummond  thinks  A'uiiawas  Siriail ; 
because  the  Nile,  above  Sycnp,was  called  .Virt,  or  Siris.  Per- 
haps the  name  of  Seth,  which  the  Egyptians  corrapted  into 
Tholh,  which  signifies  the  hnsis,  and  which,  as  a  proper  name, 
might  indicate  him  who  litsl  eslablished  the  civil  year,  was 
given  to  the  patriarch  who  bore  it,  because  he  was  the  founder 
of  the  second  race  that  sprang  from  Adam,  and  in  the  persons 
of  Noah  and  his  family  were  to  repeople  the  world. 

ZODIACAL  Lk.ht,  a  brightness  sometimes  observed  in  the 
zodiac,  resembling  that  of  the  galaxy  or  milky  way.  It  appears 
at  certain  seasons,  viz.  towards  the  end  of  w  inter,  and  in  spring 
after  sun-set,  or  before  his  rising  in  autumn,  and  beginning  of 
winter,  resembling  the  form  of  a  pyramid,  lying  lengthways  with 
its  axis  alotig  the  zodiac,  its  base  being  placed  obliquely  with 
resiieel  to  the  horizon. 

The  zoHiacal  light,  according  to  Mairan,  is  the  solar  atmo- 
sphere, a  rare  and  subtile  fluid,  either  luminous  by  itself,  or 
made  so  by  the  rays  of  the  sun  surrounding  its  globe,  but  in  a 
greater  quantity,  and  more  cxtcnsiyely,  about  hi<  eijualor,  than 
any  other  part.  Mairan  says,  it  may  be  proved  Irom  many 
observations,  that  the  sun's  atmosphere  sometimes  reaches  as 
far  as  the  earth's  orbit,  and  there  meeting  with  our  atmosphere 
produces  the  appearance  of  an  aurora  borealis. 

The  len;illi  of  the  zodiacal  light  varies  sometimes  in  reality, 
and  sonietinies  in  appearance  only,  from  various  causes. 

Cassini  often  mentions  the  great  resemblance  between  the 
zodiacal  light  and  the  tails  of  comets.  The  same  observation 
has  been  made  by  Fatio  ;  and  Eulcr  endeavoured  to  prove  that 
they  were  owing  to  similar  causes.  See  "  Decouverte  de  la  Lu- 
niiere  Celeste  que  paroit  dans  le  Zodiaque,"  art.  41.  Lettre  a 
M.  Cassini,  printed  at  Amsterdam  in  KiW.  Euler,  in  Mem.  de 
r.\cad.  de.  IJerlin.  lorn  2.  This  light  seems  to  have  no  other 
motion  than  that  of  the  sun  itself;  and  its  extent  from  the  son 
to  its  point  is  seldom  less  than  .'>0  or  60  degrees  in  length,  and 
more  than  20  degrees  in  breadth  ;  but  it  has  been  known  to 
extend  to  100  or  103'^,  and  fiom  H^  to  9"  broad. 

It  is  noyv  generally  acknoyvledged,  that  the  electric  fluid  is 
the  cause  of  the  aurora  borealis,  ascribed  by  Mairan  to  the 
solar  atmosphere,  «hich  produces  the  zodiacal  light,  and  yihich 
is  throyvn  olf  cliielly,an(l  to  the  greatest  distance,  ironi  the  equa- 
torial parts  of  the  sun,  by  means  of  the  rotation  on  his  axis,  and 
extending  visibly  as  far  as  the  orbit  of  the  earth,  where  it  falls 
into  the  upper  regions  of  our  atmosphere,  and  is  collected  chicfiy 
towards  the  polar  parts  of  the  eaitli  in  consei]uence  of  Ihe 
diurnal  revolution,  yvhere  it  (orms  the  aurora  borealis.  And 
hence  it  has  been  stiggesled  as  a  |irot)able  conjecture,  that  the 
sun  may  be  the  fonnlain  of  the  electrical  fluid,  and  that  the 
zodiacal  li;rht.  and  the  tails  of  comets,  as  well  as  the  aurora 
borealis,  the  lightning,  and  artificial  electricity,  aie  its  various 
and  not  very  dissimilar  niodilications.  See  Uiot  D'.\slrononiie 
Phisique,  art.  254  ;  and  Gregory's  Translation  of  Haiiy's  Philo- 
sophy, vol.  ii.  art.  G28. 

ZONE,  in  Geography  and  ,\stronomy,a  division  of  the  earth's 
surface,  by  means  of  parallel  circles,  chiefly  with  respect  to  the 
degree  of  heat  in  the  difi'erent  parts  of  that  surface.  The 
ancient  astronomers  used  the  term  zone  to  explain  the  differ- 
ent appearances  of  the  sun  and  other  heavenly  bodies,  with  the 
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Irnpth  of  the  clays  and  nights  ;  and  the  geographers,  as  they 
used  the  climates,  to  mnrk  the  situation  of  places ;  using  the 
term  climate,  wlien  they  were  able  to  be  more  exact,  and  the 
term  zone  when  less  so.  The  zones  were  commonly  accounted 
live  in  number  ;  one  a  broad  belt  round  the  middle  of  the  earth, 
having  the  equator  in  the  very  middle  of  it,  and  bounded 
towards  the  north  and  south  by  parallel  circles  passing  through 
the  tropic  of  Cancer  and  Capricorn.  This  they  called  the 
torrid  zone,  which  they  supposed  not  habitable  on  account  of 
its  extreme  heat.  Though  sometimes  they  divided  this  into 
two  equal  torrid  zones  by  the  equator,  one  to  the  north,  and 
the  other  to  the  south  ;  and  then  the  whole  number  of  zones 
H  as  accounted  six.  Next  from  the  tropic  of  Cancer  and  Capri- 
rorn,  to  the  two  polar  circles,  were  two  other  spaces,  called 
temperate  zones,  as  being  moderately  warm  ;  and  these  they 
supposed  to  be  the  only  habitable  parts  of  the  earth.  Lastly, 
the  two  spaces  beyond  the  temperate  zones,  about  either  pole, 
hounded  within  the  polar  circles,  and  having  the  poles  in  the 
the  middle  of  them,  are  the  two  frigid  or  frozen  zones,  and  which 
they  supposed  not  habitable  on  account  of  the  extreme  cold 
there.  Hence,  the  breadth  of  the  torrid  zone  is  equal  to  twice 
the  greatest  declination  of  the  sun,  or  obliquity  of  the  ecliptic, 
equal  to  46"  50',  or  twice  23°  28'.  Each  frigid  zone  is  also  of 
the  same  breadth,  the  distance  from  the  pole  to  the  polar  cir- 
cle being  equal  to  the  same  obliquity,  23°  28".  And  the  breadth 
of  each  temperate  zone  is  equal  to  43°  4',  the  complement  of 
twice  the  same  obliquity.  The  difference  of  zones  is  attended 
with  a  great  diversity  of  phenomena.  1.  In  the  torrid  zone, 
the  sun  passes  through  the  zenith  of  every  place  in  it  twice  a 
year ;  making  as  it  were  two  summers  in  the  year ;  and  the 
inhabitants  of  this  zone  are  called  Amphiscians,  because  they 
have  their  noon-day  shadows  projected  different  ways  in  dif- 
ferent times  of  the  year,  northward  at  one  season,  and  south- 
w  ard  at  the  Oiher.  2.  In  the  temperate  and  frigid  zones  the  sun 
rises  and  sots  every  natural  day  of  24  hours.  Yet  every  where, 
but  under  the  equator,  theartiticial  days  are  of  unequal  lengths, 
and  the  inequality  is  the  greater  as  the  place  is  farther  from  the 
equator.  The  inhabitants  of  the  temperate  zones  are  called 
Heteroscians,  because  their  noon-day  shadow  is  cast  the  same 
way  all  the  year  round,  viz.  those  in  the  north  zone  towards 
the  north  pole,  and  those  in  the  south  zone  towards  the  south 
pole.  3.  Within  the  frigid  zones  the  inhabitants  have  their 
artificial  days  and  nights  extended  out  to  a  great  length  ;  the 
sun  sometimes  skirting  round  a  little  above  the  horizon  for 
many  days  together  ;  and  at  another  season  never  rising  above 
the  horizon  at  all,  but  making  continual  night  for  a  considera- 
ble space  of  time.  The  inhabitants  of  these  zones  are  called 
Perisclans,  because  sometimes  they  have  their  shadows  going 
quite  round  them  in  the  space  of  24  hours. 


ZOOLOGY,  is  that  part  of  natural  history  which  relates  to 
animals.  Liunaeus  divides  the  whole  animal  kingdom  into 
six  classes,  viz.  Mammalia,  includes  all  animals  that  suckle 
their  young,  ^jie^,  or  birds,  ^m/j/iiti'a,  or  amphibious  animals. 
Pisces,  or  fishes.  Insecta,  or  insects.  Vermes,  or  worms.  The 
first  class,  Mamfnalia,  is  subdivided  into  seven  orders.  See 
Mammalia. — The  second  class  Aves,  is  subdivided  into  six 
orders.  See  Aves. — The  third  class.  Amphibia,  is  divided  into 
two  orders.  See  Amphibia. — The  fourth  class,  Pisces,  is  sub- 
divided into  six  orders.  See  Pisces. — The  fifth  class.  Insects, 
is  subdivided  into  seven  orders.  See  Insect. — The  sixth 
class,  Vermes,  is  divided  into  five  orders.  See  Vermes. — For 
more  particular  information  concerning  the  several  branches 
and  subjects  of  zoology,  the  reader  may  consult  the  various 
articles  above  referred  to,  and  he  will  find  most  of  the  genera 
described  in  their  order  in  the  alphabet. 

ZOONATES.  Combinations  of  the  zoonic  acid  with  the 
salifiable  basis. 

ZOONIC,  is  the  liquid  procured  by  distillation  from  animal 
substances,  which  had  been  supposed  to  contain  only  carbo- 
nate of  ammonia  and  an  oil. 

ZOOPHYTA,  in  Natural  History,  an  order  of  the  class 
vermes.  Zoophyta  are  composite  animals  holding  a  medium 
between  animals  and  vegetables.  Most  of  them  take  root  and 
grow  up  into  stems,  multiplying  life  in  their  branches  and  deci- 
duous buds,  and  in  the  transformation  of  their  animated  blos- 
soms or  polypes,  which  are  endowed  with  spontaneous  motion. 
Plants  therefore  resemble  zoophyta,  but  are  destitute  of  ani- 
mation and  the  power  of  locomotion  ;  and  zoophyta  are,  as  it 
were,  plants,  but  furnished  with  sensation  and  the  organs  of 
spontaneous  motion.  Of  these  some  are  soft  and  naked,  and 
others  are  covered  with  a  hard  shell  :  the  former  are  by  some 
naturalists  called  zoophytes,  and  the  latter  are  denominated 
lithophytes.  The  coral  reefs  that  surround  many  islands,  par- 
ticularly those  in  the  Indian  Archipelago,  and  round  New  Hol- 
land, are  formed  by  various  tribes  of  these  animals,  particularly 
by  the  Cellepora,  Isis,  Madrepora,  Millepora,  and  Tubipora. 
The  animals  form  these  corals  with  such  rapidity,  that  enor- 
mous masses  of  them  very  speedily  appear  where  there  were 
scarcely  any  marks  of  such  reefs  before. 

ZOPISSA,  Naval  Pitch,  a  mixture  of  pitch  and  tar  scraped 
from  the  bottoms  of  ships  that  have  been  long  at  sea.  This  com- 
position, by  having  been  gradually  penetrated  by  the  salt  of 
the  sea,  becomes  impregnated  with  its  qualities  ;  and  being 
applied  to  the  body  externally,  is  found  resolutive  and  desic- 
cative. 

ZUMIC  Acid,  a  name  given  to  a  peculiar  acid  principle 
lately  obtained  from  rice. 
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SMITH.     Eleventh  Edit,  with  49  Engravings.     In  Two  Volumes,  8vo.  price  £1.  15s.     May  also  be  had  in  15  Parts,  price  2s.  6d.  each. 

II. 

THE  MECHANIC;  or.  Compendium  of  Practical  Inventions  :  containing  more  than  two  hundred  articles, 

selected  and  original,  arranged  under  the  following  heads  : — 1.  Manufactures  and  Trade  ;  2.  Philosophical  Apparatus  and  the  Fine  Arts;  3.  Rural 
and  Domestic  Economy,  and  Miscellanies.  Illustrated  by  upwards  of  one  hundred  copperplate  Engravings,  quarto  and  octavo ;  with  a  copious 
Index.  By  .FAMES  SMITH,  author  of  the  "  Panorama  of  Arts."  In  two  vols.  8vo.  price  £l.  15s.;  may  also  be  had  in  Parts,  price  3s.  each. 
Sixth  Edition. 

III. 

THE  CARPENTER  AND  JOINER'S  COMPANION,  in  the  Geometrical  Construction  of  Working  Draw- 
ings, required  in  the  progress  of  BUILDING;  comprehending  also  a  complete  SYSTEM  OF  LINES.  Embellished  by  upwards  of  120  Descriptive 
Plates,  (many  of  which  are  entirely  7ieiv  Inventions,)  engraved  by  eminent  Artists,  besides  numerous  DIAGRAMS.  This  Book  derives  superior 
.\dvantages,  from  containing  every  thing  that  the  Master  and  Workman  may  need,  both  in  Practice  and  Theory,  whilst  its  size  will  render  it 
portable,  and  thus  a  convenient  Companion.  By  MICHAEL  ANGELO  NICHOLSON.  Improved  from  the  original  Principles  of  Mr. 
PETER  NICHOLSON. 

"  This  Volume  includes  Nev?  Treatises  on  Geometry,  Trigonometry,  Conic  Sections,  Perspective,  Shadows,  and  Elevations ;  with  the  Theory  and 
Practice  of  the  Five  Orders  of  Architecture.  In  fact,  the  subjects  vrilt  be  found  more  numerous,  more  fully  explained,  and  the  Engravings  more 
accurate,  than  in  any  other  Work  on  Carpentry  and  Joinery  hitherto  Published." — Peter  Nicholson. lu  one  vol.  octavo,  price  23s. 

IV. 

THE  PRACTICAL  CABINET-MAKER,  UPHOLSTERER,  AND  COMPLETE  DECORATOR.     By 

PETER  and  MICIL^EL  ANGELO  NICHOLSON.—"  To  His  Majesty  George  the  Fourth  the  Patron  of  the  Fine  Arts,  this  Elegant,  Unique,  and 
Superb  Work,  is  respectfully  dedicated  by  His  Majesty's  humble  and  obedient  Serx'ants.  P.  and  M.  A.  NICHOLSON." — Illustrated  by  upwards  of 
1 00  coloured  and  plain  Engravings.     Publishing  in  Parts,  at  5s.  each.     Quarto. 

Also,  as  an  Appendix  to  the  above,  DESIGNS  of  FRENCH  and  other  FOREIGN  CABINET  and  UPHOLSTERY,  FURNITURE, 
DECORATIONS,  &c.     Coloured,  in  Is.  Numbers,  and  Parts  5s.  each. 

V. 

The  Second  Edition  of  A  NEW  GEOGRAPHICAL  DICTIONARY;  containing  a  Description  of  all  the 

Empires,  Kingdoms,  States,  and  Provinces,  with  their  Cities,  Towns,  Mountains,  Capes,  Ports,  Rivers,  Lakes,  &c.  in  the  KNOWN  WORLD.  A 
correct  Account  of  the  Government,  Customs,  Manners,  and  Religion  of  the  Inhabitants ; — the  Extent,  Boundaries,  and  natural  Productions,  of  each 
Country ; — their  Trade,  Manufactures,  and  Commerce  ; — the  Longitude  and  Latitude  of  all  the  Cities  and  Towns,  w  ith  their  Bearings  and  Distances 
from  remarkable  Places; — and  the  various  Events  by  which  they  have  been  distinguished.  Togetlier  with  the  Population  of  the  Counties,  Cities, 
and  Towns,  in  England,  Scotland,  and  Wales.  With  an  Appendix  of  tlie  most  remarkable  Places  mentioned  in  ancient  Geography,  with 
their  modern  Names.  The  whole  compiled  from  the  best  modem  Autliorities.  By  J.  W.  CLARKE,  Esq.  of  tlie  Record  Office,  Exchequer.—^ 
In  two  volumes,  quarto,  price  £5.;  or  in  20  Parts,  at  5s.  each;  printed  on  fine  paper,  enriched  with  sixty-three  interesting  Views;  and  a 
complete  Atlas,  coloured. 

VI. 

THE  UNIVERSAL   HERBAL;  or,  Botanical,   Medical,  and  Agricultural  Dictionary.     Containing  &n 

account  of  all  the  known  Plants  in  the  World,  arranged  according  to  the  Linnean  System.  Specifying  the  Uses  to  which  they  are,  or  may  be  applied, — 
whether  as  Food,  as  Medicine,  or  in  the  Arts  and  Manufactures  ;  vrith  the  best  Methods  of  Propagation,  and  tlie  most  recent  Agricultural  Improve- 
ments. Collected  from  indisputable  Authorities.  Adapted  to  the  Use  of  the  Farmer,  the  Gardener,  the  Husbandman,  the  Botanist,  tlie  Florist,  and 
Countrv  Housekee])ers  in  general.  By  THOMAS  GREEN.  Second  Edition,  revised,  and  much  improved,  with  many  important  Additions. — 
In  two  volumes,  quarto,  with  109  Plates,  coloured,  price  £7. :  plain,  £3.  10s.      May  also  be  had  in  Parts,  with  coloured  plates,  10s.  each  :  plain  5s. 

VII. 

A  New  and  Correct  Edition  of  SHAKSPEARE'S  ENTIRE  DRAMATIC  WORKS:  in  One  Volume,  newly 

arranged.  Edited,  and  Revised,  by  C.  H.  WHEELER.  Published  from  the  last  Standard  Edition  of  Stevens,  with  Glossarial  Notes,  Literary  arid 
Historical  Notices,  Howe's  Critique  on  the  Life,  Genius,  and  Writings  of  Shakspeare,  &c. — A  slight  comparison  of  the  present  unrivalled  Edition  of 
Shakspeare's  Dramatic  Works,  with  tliose  which  have  recently  been  issued,  will  sufficiently  establish  its  superior  claim  to  the  attention  of  the  Public. 
Price,  16s.  bds.  or  in  Parts  at  3s. 

\1II 

A  CRITICAL  PRONOUNCING   DICTIONARY,  and   EXPOSITOR  of  the  ENGLISH    LANGUAGE: 

to  which  are  prefixed,  the  Principles  of  English  Pronunciation:  interspersed  with  Observations,  Etymological,  Critical,  and  Grammatical.  By 
JOHN  WALKER,  author  of  Elements  of  Elocution,  Rhyming  Dictionary,  S^r.  &c. 

This  new  and  beautiful  Edition  of  Walker  has  been  thoroughly  examined,  and  several  Additions  of  Words  and  Phrases  made.     It  is  printed 
from  a  Type  cast  expressly  for  it,  by  Caslon  and  Livermore ;  and  enriched  by  a  Portrait  of  Walker,  engraved  on  Steel.     Price  9s.  boards. 
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